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“«“

ao ha diferenca fundamental entre o homem e os

animais nas suas faculdades mentais (...) Os
animais, como 0 homem, demonstram sentir prazer,
dor, felicidade e sofrimento”.

Charles Darwin



ZANIN, Ediane. Comportamento e bem-estar de vacas leiteiras alimentadas com feno
tifton 85 e vaquero na secagem. 2017. 88 f. Dissertacdo (Mestrado em Ciéncia Animal) —
Universidade Estadual de Londrina, Londrina, 2017.

RESUMO

O processo de interrupcao da lactacdo é importante para o bem-estar de bovinos leiteiros e
producdo na lactacdo seguinte. As estratégias mais utilizadas para a secagem de vacas leiteiras
estdo baseadas na restricdo alimentar, diminuicdo da frequéncia de ordenha e interferéncia
hormonal. Entretanto, o processo de secagem causa estresse aos animais e como 0 bem-estar
animal se tornou uma grande preocupacdo social, novas estratégias de secagem devem ser
estudadas. Diante disso, 0 objetivo do presente trabalho foi avaliar o efeito da qualidade do
feno sobre o comportamento e secagem de vacas leiteiras. Foram utilizadas 16 vacas da raga
Holandesa, primiparas e multiparas com (média = DP) de peso vivo de 521,56 + 59,54 kg,
escore de condicéo corporal 3,22 + 0,36; 2,31 £ 1,20 partos, producéo de leite 12,69 + 2,15 kg
dia™, e 220,88 + 9,72 dias de lactacdo. Os animais foram alojados individualmente em piquete
maternidade de acordo com a data prevista para a secagem e distribuidos aleatoriamente em
dois grupos balanceados de acordo com a producdo de leite, dias de lactacdo, nimero de
partos, peso vivo e escore de condigdo corporal, resultando em 8 vacas por tratamento em
delineamento inteiramente casualizado. Durante nove dias as vacas foram submetidas as
seguintes dietas: D1 — feno vaquero e D2 — feno de tifton 85. Nos trés primeiros dias de
adaptacdo as vacas receberam racdo total de acordo com suas exigéncias (NRC, 2001), e a
partir do dia zero de experimento passaram a receber somente feno fornecido ad libtum. O
consumo de matéria seca, producdo de leite, comportamento alimentar, repouso e vocalizacdo
foram monitorados. Ndo foram observadas alteragdes nos pardmetros comportamentais
avaliados para os diferentes fenos fornecidos (p>0,05). O tempo despendido com alimentacao
variou significativamente para os dias do experimento (P=0,0083). A reducdo na producdo de
leite e a ndo alteracdo comportamental dos animais indica que os dois fenos podem ser
utilizados no processo de secagem de vacas leiteiras.

Palavras-chave: Alimentagdo. Fome. Interrupcéo da lactagéo. VVocalizagéo.



ZANIN, Ediane. Behavior and welfare of dairy cows fed tifton 85 and vaquero hay at
dry-off. 2017. 88 p. Dissertacion (Master’s Degree in Animal Science) — Universidade
Estadual de Londrina, Londrina, 2017.

ABSTRACT

The process of interrupting lactation is important for the animal welfare and production at the
next lactation. The most used strategies for drying of dairy cows are based on food restriction,
reduction of milking frequency and hormonal interference. However, the drying process
causes stress to animals and as animal welfare has become a major social concern, new drying
strategies should be studied.Therefore, the objective of the present work was to evaluate the
effect of hay quality on the behavior and drying of dairy cows. Sixteen Holstein cows were
used, primiparous and multiparous (mean + SD) weighting of 521.56 + 59.54 kg, body
condition score 3.22 + 0.36, 2.31 + 1.20 parity, milk yield 12.69 + 2.15 kg day™, and 220.88 +
9.72 days of lactation. Animals were individually housed in a maternity pen according to
drying date cows and were randomly assigred to two groups according to milk production,
days in milk, parity, live weight and body condition score, resulting in 8 cows per treatment in
a completely randomized design. During nine days cows were submitted to diets: D1 -
vaquero and D2 - tifton 85 hay. In the first three days of adaptation cows received a total
mixed ration according to their requirements (NRC, 2001), and from day zero of experiment
they only received hay ad libtum. Dry matter intake, milk production, feeding behavior, rest
and vocalization were monitored.No changes were observed in the behavioral parameters
evaluated, for the different hay provided (P>0.05). The time spent feeding varied significantly
along of the experiment (P = 0.0083). The reduction in milk production and the non-
behavioral changes of the animals indicate that both hays can be used in the drying process of
dairy cows.

Key words: Feeding. Hunger. Interruption of lactation. VVocalization.
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1 INTRODUCAO

O bem-estar em animais de producdo se tornou uma grande preocupacao
cientifica e social (VON KEYSERLINGK et al., 2009). De acordo com Zobel et al. (2015)
poucos produtores e técnicos discordariam de que doengas em geral podem afetar o
bem-estar, desempenho de vacas leiteiras e a rentabilidade da fazenda. No entanto, somente o
foco na salde néo é suficiente para compreendermos o bem-estar animal. Preocupacgdes sobre
bem-estar animal vao além da saude. Conforme Fraser (2012) o bem-estar animal total
envolve o0s trés conceitos: salde basica, estado afetivo e adaptacdo natural.

O ciclo lactacional de uma vaca leiteira consiste em torno 305 dias de
lactacdo, e para promover a satde do ubere, o desenvolvimento do feto e a producédo de leite
na lactacdo seguinte, a ordenha deve ser interrompida cerca de 60 dias anteriores a data do
parto (KUHN; HUTCHISON; LAWRENCE, 2005). O processo de interrupgdo da lactacéo
(secagem), segundo Zobel et al. (2013) é importante para o bem-estar e producgéo na lactacéo
seguinte. Ainda segundo esses autores, quando este periodo ndo é respeitado o principal
problema esta relacionado ao aumento de infec¢des intramamarias, dor e desconforto, devido
ao Ubere ingurgitado, restricdo alimentar, alteracGes de comportamento e agressividade entre
0S animais.

As estratégias mais utilizadas para a secagem de vacas leiteiras estdo
baseadas na restricdo alimentar, diminuicdo da frequéncia de ordenha e interferéncia
hormonal. O manejo da frequéncia de ordenha pode ser realizado de forma abrupta ou
gradual, associado ou ndo com a alimentacdo e ainda usar medicamentos como facilitadores
de secagem. O manejo alimentar nesse periodo pode ser manipulado com reducéo de energia
na dieta, através do fornecimento de volumosos com baixos teores energéticos, ou entdo se
utiliza restricdo alimentar empregada antes ou apés a interrupcdo da ordenha. Porém, essa
estratégia alimentar para reduzir a producdo de leite é dificil de ser alcancada sem
comprometer metabolicamente os animais, o desenvolvimento do feto e sem induzir a fome.
Estudos realizados demonstraram que uma baixa produgdo de leite na época da secagem,
reduz os riscos de infecgdes intramamarias durante o inicio do periodo seco e ao parto
(ODENSTEN; HOLTENIUS; PERSSON-WALLER, 2007; ODENSTEN et al. 2007,
VALIZAHEH et al., 2008; BACH; DE-PRADO; ARIS, 2015).

Neste contexto, ha necessidade de realizar pesquisas que oferecam medidas
para proporcionar o bem-estar aos bovinos leiteiros durante o processo de secagem. A revisdo

a seguir almeja apontar a importancia de um adequado manejo de secagem, e os efeitos que
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podem ser ocasionados sobre 0 comportamento e bem-estar de vacas leiteiras. E a Gltima parte
deste trabalho consiste na apresentacdo do artigo, que teve como objetivo avaliar o efeito da

qualidade do feno sobre o comportamento e secagem de vacas leiteiras.
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2 REVISAO DE LITERATURA

2.1 DEFININDO BEM-ESTAR ANIMAL

A ciéncia do bem-estar animal de acordo com Fraser (2008) é uma area de
estudo “mandatdria”, que surgiu do interesse ético da sociedade e com a preocupagdo com o
bem-estar dos animais. Essa nova ciéncia foi criada na década de 60 a partir da publicacdo do
livro intitulado Maquinas animais (HARRISON, 1964), que despertou na sociedade o
conhecimento sobre os sistemas de producdo animal industrial, que passou a se preocupar
com o tratamento que os humanos davam aos animais. Diante disso, a sociedade britanica
obrigou o parlamento inglés a tomar medidas para averiguar a qualidade de vida dos animais
de producdo, e estabeleceu-se um comité formado por cientistas e produtores rurais
(BRAMBELL, 1965) que reportaram a necessidade de investigacOes cientificas adicionais
sobre o bem-estar animal.

O termo bem-estar animal pode ser considerado subjetivo devido as
influéncias culturais e diferentes visées das pessoas que compdem a sociedade, que variam
em fatores éticos, cientificos, religiosos e politicos (SWANSON, 1995). Ainda n&o existe uma
definicdo cientifica Unica sobre o que significa o termo bem-estar animal (BROOM,;
MOLENTO, 2004). Essa definicdo Unica seria importante tanto para estudo como para
aplicacdo de bem-estar aos animais em fazendas, laboratérios, instituicGes, etc. Em uma
tentativa de elaborar uma Unica definicdo de bem-estar animal o Governo Britanico do Farm
Animal Welfare Council — FAWC (Conselho do Bem-estar dos Animais de Fazenda) instituiu
as cinco liberdades, as quais sdo aceitas até hoje, como uma descricdo geral de bem-estar
animal. De acordo com essas cinco liberdades os animais devem estar: 1) Livres de fome,
sede e desnutricdo; 2) Livres de desconforto; 3) Livres de dor, ferimentos e doencas; 4) Livres
para expressar seu comportamento natural; 5) Livres de medo e estresse (FAWC, 2009). O
consenso entre pesquisadores e politicos em muitos paises sobre as cinco liberdades, é que
elas fornecem uma indicagédo inicial sobre o que deve ser avaliado e disponibilizado aos
animais (FAWC, 2003).

A definicdo de bem-estar animal mais aceita na atualidade é descrita em trés
conceitos: 1) Saude basica e funcionamento; 2) Estado afetivo e 3) Adaptacdes naturais. As
cinco liberdades incorporam esses trés conceitos, por exemplo: em termos de salde basica
incorporam as doencas, estresse fisico e lesdes; em termos de adaptacdo natural incorporam a

liberdade para executar comportamento natural; e em termos de estados afetivos incorporam o



15

desconforto, fome, sede, dor, angustia e medo. O bem-estar total é dado pela associacdo
desses trés conceitos (Figura 1, area A). Entretanto, em algumas situacdes eles podem ocorrer
dissociados (FRASER, 2012).

Figura 1 — O diagrama de Venn mostra os trés conceitos de bem-estar segundo Fraser
(2012). A area “A” representa o bem-estar animal total por associar os trés conceitos.

Salde Basica e fisiologia (funcionamento)

3

Estados afetivos  Adaptacéo natural

Fonte: Fraser, 2012.

Com relacdo a abordagem conceitual de funcionamento animal, o bem-estar
é definido como o estado de um animal frente as suas tentativas de adaptacdo ao ambiente e 0
grau com que isso acontece. Portanto, quanto maiores as dificuldades de adaptacdo, menor
sera seu grau de bem-estar (BROOM, 1991). Para Duncan (1996) o bem-estar precisa ser
definido estritamente em termos de estado afetivo, ou seja, considerar o que o animal esta
sentindo (medo, dor, sentir-se doente, fome, prazer, entre outros). A outra abordagem
conceitual de bem-estar animal esta relacionada a capacidade obtida de se adaptar durante o
processo evolutivo da espécie (adaptacdo natural). Dessa forma, o bem-estar sera alcancado
enquanto ele for capaz de viver de acordo com a adaptacdo natural na qual a sua espécie
evoluiu (BARNARD; HURST, 1996).

O bem-estar animal pode variar entre uma graduacgéo linear de muito bom
ao muito ruim, avaliado de acordo com o estado bioldgico do animal, seus comportamentos e
suas preferéncias (BROOM, 1991). Em bovinos leiteiros, por exemplo, uma vaca com dor em
um membro (estado afetivo) apresenta menor producdo de leite e baixo desempenho
reprodutivo (funcionamento bioldgico), consequentemente nesta situacdo a mobilidade desse

animal sera reduzida (comportamento natural) (FRASER, 2003).
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2.2 INDICADORES PARA AVALIAR O BEM-ESTAR DE VACAS LEITEIRAS

2.2.1 Salde Baésica

A salde basica ou funcionamento biol6gico, é caracterizado quando o
animal apresenta saude, tem um bom crescimento, auséncia de lesdes, problemas
reprodutivos, e esta livre de estresse. As medidas de salde sdo indicadores potencialmente
Uteis para avaliar o bem-estar dos animais (BROOM, 2006). A doenca é considerada como
uma das principais causas que afetam o bem-estar de animais de fazenda. Os bovinos de todas
as idades e de todos os sistemas de producdo sofrem com diferentes tipos de doencas e lesdes
fisicas, ocasionadas pela caréncia nas instalacbes ou manejo (RUSHEN; HALEY;
PASSILLE, 2007). Pressupde-se que a doenca em muitos casos pode estar associada a
experiéncias negativas, como a dor, desconforto ou estresse. Em casos de doencas que
provocam dores cronicas, o sofrimento se estende por longo prazo, impactando fortemente o
bem-estar (CERQUEIRA et al., 2011).

Apesar de parecer claro que bem-estar depende de boas condicdes de saude
e que medidas da incidéncia de doencas sdo usadas para avaliar o bem-estar, € necessario
estimar o impacto relativo dessas doencgas. Nao existe uma maneira de medir diretamente o
sofrimento causado ao animal pelas diferentes doencas, mas ha uma abordagem indireta que
consiste em comparar diferentes doencas atraves da gravidade dos sintomas. A gravidade
pode ser avaliada pela duracdo da doenca e a probabilidade de morte. Além disso, podem ser
avaliados os sintomas comuns que diferentes doencas podem apresentar (RUSHEN; HALEY;
PASSILLE, 2007).

Os indicadores de limpeza, lesdes de cascos, jarrete e a claudicacdo de vacas
leiteiras, por exemplo, sdo importantes para avaliar o bem-estar (ANDREASEN;
FORKMAN, 2012; GONZALEZ et al., 2008). Entretanto, existem dificuldades para
identificar a gravidade de cada um, pois nem sempre sdo identificadas no estagio inicial,
devido ao grande nimero de animais dos rebanhos e falta de observacdo diéria da fazenda
(TADICH et al., 2010). De acordo com Chapinal et al. (2010) vacas leiteiras com lesdes no
casco apresentam dificuldade de locomocéo, dessa forma permanecem deitadas por longos
periodos, e isso aumenta o contato com superficies de concreto utilizadas em galpdes,
ocasionando o agravamento das lesdes.

As alteracbes no comportamento de vacas leiteiras podem indicar que o

animal estd sob estresse ou ocorréncia de alguma doengca (WEARY; HUZZEY; VON
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KEYSERLINGK, 2009). Uma doenga mais comum e dolorosa que acomete o rebanho leiteiro
é a mastite clinica aguda. Sabe-se que as vacas acometidas com esta doenca apresentam
alteracdes de comportamento e geram grandes perdas econdmicas na atividade leiteira. Elas
passam menos tempo em repouso e aumentam a reatividade durante a ordenha, o que pode
estar associado com o desconforto (MEDRANO-GALARZA et al.,, 2012). No trabalho
realizado por SepuUlveda-Varas et al. (2016) foi encontrada alteragdo no comportamento
alimentar de vacas que receberam por trés dias consecutivos o tratamento intramamario com
antibidtico, visto que, logo apos receber o tratamento, as vacas aumentaram imediatamente o
consumo de racdo, o tempo despendido com a alimentacdo e o numero de visitas ao
alimentador.

Quando se iniciaram as pesquisas sobre bem-estar animal, as primeiras
tentativas foram associar o conceito bem-estar com alguma teoria ja existente, e a primeira
teoria adotada foi a fisiopatologia do estresse, que se referia a palavra estresse como pressao
ou tensdo fisioldgica, mental e/ou emocional. Porém pesquisadores como Walter Canon na
década de 1900, propds que as emocBes negativas que 0s animais sentem podem interromper
alguma atividade fisioldgica do organismo. Com isso, as pesquisas sobre o estresse foram
sendo voltadas ao sistema nervoso simpatico (SNS). E a partir desses resultados, mesmo
considerando este sistema como uma resposta fisioldgica importante em situacdes de desafios,
0 pesquisador Hans Selye encontrou uma complexidade das respostas do corpo aos diferentes
desafios. E isso despertou novas descobertas sobre o estresse, como por exemplo, 0
pesquisador George Chrousos que reconheceu que 0 sistema de estresse possui interaces
com todos os sistemas enddcrinos do corpo, sistemas cardiovascular, respiratorio, imune,
digestario, reprodutivo e que influencia em um conjunto de doencas (FRASER, 2012).

E ainda, de acordo com Moberg (1996, 2000) para que uma resposta de
estresse seja interpretada em termos de bem-estar animal, deve ocorrer primeiramente o
reconhecimento ou a percepcdo do estressor, que em seguida desencadeia respostas
comportamentais e fisioldgicas, ou seja, as reacdes de defesa contra 0 estressor. Se recursos
bioldgicos do animal forem utilizados em excesso para essas agdes de defesa, um estado
pré-patologico pode ocorrer, e em situagGes prolongadas resultam em alguma patologia de
longa duragdo. Deste modo, o entendimento sobre o sistema SNS serviu como base para
compreender alguns problemas relacionados ao bem-estar do animal. Hemsworth et al. (2000)
observaram que ao realizar estimulos negativos no manejo dos animais de produgdo, o
resultado obtido é a baixa produtividade. E essa explicacdo segundo Fraser (2012) deve-se ao

conhecimento do sistema SNS, pois 0 medo que as vacas sentem das pessoas poderia ativar
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este sistema e inibir a liberagdo dos hormdnios que promovem o crescimento, reproducgéo e
producéo de leite.

Em uma situacdo de estresse € comum em vacas leiteiras ocorrer a inibicéo
da liberacdo de ocitocina durante a ordenha. Esta inibicdo pode ser influenciada por diversos
fatores, a medida que sdo expostas a um agente estressor, como por exemplo, o isolamento
social, medo de pessoas estranhas na ordenha e causas que provocam dor (MACUHOVA et
al., 2002; VAN REENEN et al., 2002). O estresse térmico também afeta o bem-estar de vacas
leiteiras refletindo principalmente, na reducdo do consumo de matéria seca, da producédo de
leite, e baixo desempenho reprodutivo (KARGAR et al., 2015).

2.2.2 Estado Afetivo

A preocupagédo com o bem-estar dos animais mesmo levando-se em conta a
salde basica e adaptacdo natural, envolve ainda discussGes com relacdo ao seu estado afetivo,
Ou seja, 0 quanto os sentimentos e emocdes estdo sendo afetados em consequéncia de dor,
angustia, e sofrimento. Apesar desses sentimentos ndo serem observados diretamente, 0s
cientistas desenvolveram métodos para mensurar e identificar determinados sinais especificos
de comunicacdo, que os animais apresentam. Nas fazendas os bezerros, leitbes e até
pintainhos sdo separados das mdes e apresentam um estado emocional desagradavel — a
angustia da separacdo, na qual emitem vocalizacdes angustiantes, altas e com frequéncia
(FRAZER, 2012).

O comportamento de vocalizar conduz ages diarias de sobrevivéncia e
interagBes sociais (MANTEUFFEL; PUPPE; SCHON, 2004). Alguns sons emitidos pelos
animais evoluiram como sinais de comunicagdo de “necessidade,” outros como alarme, e
fome, podendo assim considerar vocalizagdes como indicador de um estado afetivo do animal
(DAWKINS, 1998; WEARY; FRASER, 1995). De acordo com Manteuffel, Puppe e Schon
(2004) em fazendas leiteiras alguns fatores que originavam vocaliza¢Ges podem estar extintos,
por exemplo, uma vaca com um Ubere cheio vocalizava para atrair sua cria, e a cria por sua
vez vocalizava para obter a sua alimentacdo. Entretanto, outros fatores continuam evidentes,
como a alteracdo da frequéncia de vocalizacdo durante a execucdo da marca de ferro quente
em bezerros (WATTS; STOOKEY, 1999) e durante a separacdo das vacas de bezerros
(WATTS et al., 2001; MARCHANT-FORDE; WEARY 2002).

Também tem sido demonstrado que o ambiente desconhecido para vacas

leiteiras interfere nos seus padrdes de comportamentos sociais e incidem no aumento dos



19

comportamentos de defecar, urinar e vocalizar. Além disso, as interagdes negativas homem
vs. animal podem conduzir a intera¢fes agonisticas, medo, desequilibrio hormonal, estresse e
dificuldades no manejo, afetando negativamente a producao e bem-estar animal. Ao contrario
disso, quando essas interacdes sdo positivas permitem-se aumentos na producéo leiteira, € no
desempenho reprodutivo (RUSHEN et al., 1999; BREUER et al., 2000).

As alteragdes comportamentais dos animais podem ser utilizadas para
avaliar o bem-estar. Os comportamentos anormais, por exemplo, podem indicar que esta
faltando um elemento importante no ambiente, para funcionamento normal do animal e
podem refletir algum estado afetivo negativo. Como por exemplo, 0 comportamento anormal
observado em bezerros de sugar urina, lamber e mordiscar objetos, e a atividade de vacuo (0
enrolar da lingua) observada em vacas leiteiras confinadas (FRASER, 2009). Deste modo, 0s
testes de preferéncia, motivacdo e aversdo podem fornecer respostas sobre os estados
positivos e negativos dos animais.

Os testes de preferéncia possibilitam uma avaliagéo feita sob ponto de vista
do préprio animal. Através deste teste podemos determinar qual é a escolha do animal e
oferecer condi¢Bes de bem-estar aprimorando determinados tipos de ambientes, e preferéncia
por determinados alimentos. Realiza-se em duas fases: a) fase restrita, na qual o animal tem
acesso a apenas uma das opc¢oes testadas; b) fase de livre escolha, quando o animal tem livre
acesso entre as opcOes testadas. Uma limitacdo deste teste € o nimero de opcGes de escolhas
fornecidas nos tratamentos, nem sempre a opcao escolhida pode ser a que o animal prefere,
pois existem diferencas de preferéncias entre idade, categoria, estados fisiologicos e
experiéncias anteriores que foram negativas (ABADE et al., 2015; FREGONESI; VON
KEYSERLINGK; WEARY, 2009; TUCKER; WEARY; FRASER, 2003).0s testes de
motivacdo sdo complementares ao de preferéncia, porém nestes os animais quantificam a
forca da preferéncia, ou seja, precisam executar uma tarefa, como apertar um botdo ou
empurrar uma porta, para obter ou ter acesso a escolha preferida (MATTHEWS; LADEWIG,
1994).

Outro teste utilizado é o de aversdo, neste os animais fornecem informacdes
sobre quais tipos de sentimentos e situacOes eles procuram evitar, pois as medidas para evitar
determinada situacdo categorizam suas experiéncias. Quando um animal é colocado em
situacbes que causam angustia, sua resposta comportamental ird depender da natureza da
situacdo a qual esta exposto (RUSHEN; HALEY; PASSILLE, 2007). Peters et al. (2010)
avaliaram os efeitos do manejo aversivo e neutro na conducgdo de vacas holandesas. No

manejo aversivo 0s animais eram conduzidos até a sala de ordenha com gritos, sem respeitar a
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velocidade de deslocamento e usavam varas para bater nos animais. Enquanto no neutro néo
foi aplicada nenhuma acgao positiva ou negativa nos animais. Neste experimento as vacas que
receberam tratamento aversivo apresentaram maior ocorréncia de defecacdo na sala de
ordenha, foram mais reativas e produziram menos leite que as vacas que receberam 0 manejo
neutro. Através destes testes podemos obter resultados sobre alguns estados afetivos dos

animais.

2.2.3 AdaptacGes Naturais

A questdo existente no meio cientifico sobre a importancia da adaptacédo
natural para proporcionar condicGes ideais de bem-estar aos animais ainda gera duvidas.
Quando se fala que um ambiente artificial pode oferecer condi¢des prejudiciais ao animal, o
ambiente natural também pode apresentar condi¢Bes negativas, como exemplo, o clima,
presenca de predadores e auséncia de alimentos em determinadas épocas do ano. Sendo assim,
existe uma forma de evitar complicacbes de entendimento do termo naturalidade se ndo
interpretarmos esse termo relacionado ao ambiente e comportamento natural, mas sim em
termos de adaptacGes anatdmicas, fisiologicas, afetivas, cognitivas e comportamentais que 0s
animais apresentam (FRASER, 2012).

Algumas adaptagdes naturais que os animais desenvolvem tém sido
estudadas para compreender melhor a relacdo que possam ter com o bem-estar do animal.
Existem comportamentos que os animais desempenham a fim de garantir seu bem-estar. A
maioria das espécies, por exemplo, desempenham o comportamento natural de vocalizar, o
qual em situacdes de perigo pode representar sinal de alarme sobre existéncia de predador. Na
espécie bovina uma adaptacdo natural que as vacas desempenham dias antes do parto é
afastar-se do rebanho, a procura de um ambiente favoravel para parir e que ofereca seguranca
ao filhote (SPINKA, 2006; DAWKINS, 2004). Outro exemplo que pode ser citado é
adaptacéo dos filhotes ao aleitamento artificial, por questdo de sobrevivéncia e pela separacédo
da cria da mae (PASSILE, 2001; ALPPLEBY et al., 2001).

A grande preocupacdo na ciéncia do bem-estar animal com relacdo ao
comportamento ou adaptacdo natural se baseia na incapacidade de realizar determinado
comportamento que o animal esta motivado. Esse fato pode ser representado quando animais
alojados, ndo podem se afastar do rebanho antes de parir. A questdo referente a essa
preocupacao é se a interrupcdo da motivacdo pode afetar determinado conceito de bem-estar
ao deixar de desempenha-lo (RUSHEN; HALEY; PASSILLE, 2007). A grande maioria das
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instituices de pesquisa, fazendas e zool6gicos procuram oferecer aos animais condicGes de
bem-estar permitindo que vivam de uma maneira que melhor corresponde as suas adaptacoes
naturais especificas ou de cada espécie. Para a categoria de animais pastejadores € fornecido
um ambiente em gque possam executar o comportamento de pastejar com frequéncia. E para os
animais que vivem em zooldgicos o enriquecimento ambiental € uma boa alternativa para
aproxima-los da adaptacdo natural (FRASER, 2012).

Alguns dos comportamentos naturais que os bovinos leiteiros desenvolvem
e que possuem relevada importancia para 0 bem-estar sdo: repouso, alimentacéo e ruminacéo.
O tempo médio de repouso das vacas e a frequéncia com que cada animal se deita séo
influenciados pelo tipo de estabulacdo, incluindo o tipo de piso, dieta, hierarquia social,
estrutura da baia entre outros fatores associados (DECHAMPS et al., 1989). Fregonesi et al.
(2007) avaliaram os efeitos da qualidade da cama sobre o comportamento e preferéncia de
vacas leiteiras com acesso a dois tipos de cama (seca ou molhada). No periodo em que o
acesso estava restrito apenas para cama molhada as vacas passaram 8,8 + 0,8 h/d deitadas, e
guando fornecida a cama seca o tempo aumentou para 13,8 + 0,8 h/d. Durante o periodo de
livre-escolha, todas as vacas passaram mais tempo deitadas na cama seca 12,5 + 0,3 h/d, do
que na cama molhada 0,9 £ 0,3 h/d. Dessa forma, os autores concluiram que as vacas leiteiras
mostram uma clara preferéncia por uma superficie seca ao invés de imida.

O comportamento alimentar é observado através do tempo e frequéncia de
alimentacdo, podendo ser influenciado por condi¢es ambientais, manejo e caracteristicas da
dieta, alterando o tempo gasto em cada uma das atividades e sua distribuicdo ao longo do dia
(MARQUES; PINTO; NASCIMENTO, 2008). A ruminacao exerce um efeito importante na
reducdo do tamanho das particulas dos alimentos e sobre o material sélido no rGmen. O inicio
da ruminacdo ocorre entre meia e uma hora e meia apos a ingestao do alimento. O nimero e a
duracdo dos ciclos de ruminacdo dependem do teor da fibra e tamanho das particulas, nimero
das refeicOes e da quantidade de alimento ingerido. Pode-se observar por dia de a 4 a 24
periodos de ruminacdo de 10 a 60 minutos cada, podendo chegar a 7 horas por dia
despendidas com ruminagéo (SILVA et al., 2010; SILVA et al., 2006; SILVA et al., 2007).

A tabela 1 apresenta uma sintese dos indicadores comportamentais e
fisioldgicos utilizados para avaliar o bem-estar de bovinos e sua importancia para a avaliagdo
descrita na literatura cientifica (FRASER, 2012; RUSHEN; HALEY; PASSILLE, 2007). Por
exemplo, um indicador comportamental avaliado de forma direta, é a vocalizacdo, pois ha
evidéncias cientificas que esse comportamento afeta o bem-estar do animal em termos de

estado afetivo, representando sentimentos de dor, fome, medo e comunicacdo. O indicador
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fisioldgico de saude e considerado indireto, devido a existéncia de evidéncias divergentes que
dependem de causa e efeito na salde ou estado afetivo dos animais para que sejam validados
em termos de bem-estar animal. Os comportamentos naturais e anormais citados na tabela 1
sdo dependentes de evidéncia cientifica para sua validade e importancia para o de bem-estar
animal.

Um olhar critico sobre os sinais que os animais estdo transmitindo pode
favorecer a prevencdo de doencas e controle de riscos que o ambiente oferece. E 0s
indicadores para avaliacdo do bem-estar de bovinos oferecem subsidios para desvendar os
diferentes problemas que ocorrem dentro de uma fazenda, laboratorio e instituigdes de
pesquisas. Dessa forma, um trabalho em conjunto de técnicos e produtores com observagdes
continuas de instalacdes, equipamentos, manejo e principalmente dos animais, permitira a

garantia do bem-estar e consequentemente produzir com eficiéncia.

Tabela 1 - Indicadores para avaliacdo do bem-estar de bovinos

Tipo do indicador Descricdo ou exemplos Validade/importancia do
indicador de BEA

Comportamentais

*Comportamento Pastar, ruminar, ofegar, repousar, Depende de evidéncia
natural etc... cientifica

Comportamento Automutilacdo, sugar, mordiscar, Depende de evidéncia
anormal lamber, esteredtipos, atividade a cientifica

vacuo, etc...
Preferéncia Aversao Ambiente ou parte de um Direto em curto prazo
Motivacao ambiente, manejos, e alimentagédo
Vocalizacdo Fome, dor, separacéo entre Direto

vaca/bezerra, medo, comunicagéo

Fisiologicos
Saude Producéo e produtividade, Indireto
e eficiéncia reprodutiva
Doenca Mastites, lesdes podais, metrites, Direto
mortalidade, doengas
respiratorias, metabdlicas, e
reprodutivas

Estresse Mochacéo e descorna, Indireto

separacao vaca/bezerro,
manejo aversivo, etc...

Direto: ha evidéncias cientificas que afeta o bem-estar animal; Indireto: ha evidéncias divergentes que dependem
de causa e efeito na salde ou estado afetivo dos animais para que sejam validados em termos de bem-estar
animal. BEA: Bem-estar animal. *Naturalidade ou adaptac@es naturais

Fonte: o prdprio autor
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2.3 INTERRUPCAO DA LACTAGCAO — SECAGEM DE VACAS

2.3.1 A Glandula Mamaria e Fases Da Secagem

Anatomicamente as glandulas mamarias sdo consideradas glandulas
sudoriparas modificadas para produzir o leite. Sdo formadas desde a fase embrionéria e tem a
formacéo propriamente dita na puberdade, por acdo dos hormdnios estrégeno e progesterona.
A capacidade para producdo de leite ocorre somente na gestacdo, quando ha atuacdo
principalmente de progesterona e formacdo do tecido constituido por alvéolos e células
secretoras. O Ubere da vaca possui quatro quartos diferentes e cada um é formado por milhdes
de alvéolos, os quais sdo agrupados em lobulos formando o lobo. O lobo drena o leite para a
cisterna da glandula - Sinus galactoforo, que armazena o leite produzido pelas células
secretoras. Em seguida o leite é escoado para a cisterna do teto - Sinus papillaris até ser
liberado para 0 meio externo pelo orificio do teto — Ductos papillaris observado na Figura 2
(FRANDSON; WILKE; FAILS, 2005).

Figura — 2 Anatomia interna da glandula mamaria de vaca leiteira
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Fonte: Frandson; Wilke e Fails (2005)

A ejecdo do leite é devido a um reflexo neuroenddcrino desencadeado pelo

estimulo de succdo ou limpeza do Ubere, esse estimulo é conduzido pelos nervos somaticos e
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medula espinal até ao hipotadlamo para liberagdo da ocitocina pela hipofese posterior. Nessa
regido, ocorre inibicdo de neurbnios dopaminérgicos e liberacdo do hormonio prolactina,
estimulando assim a secrecdo alveolar do leite. A ocitocina atua por sete a dez minutos na
contracdo das células mioepiteliais que envolvem os alvéolos, as quais sintetizam e secretam
as proteinas e gorduras do leite. Essas quando estimuladas se contraem e comprimem 0s
alvéolos fazendo o leite escoar pelos canais até chegar a cisterna da glandula maméria e do
teto (CUNNINGHAM, 2004). Portanto, se ndo houver estimulos externos na glandula
mamaria ndo havera liberacéo de ocitocina e secre¢do do horménio prolactina.

O desenvolvimento da glandula mamaria (mamogénese) ocorre em quatro
fases distintas desde o nascimento até o primeiro parto. Na fase de crescimento isométrico o
desenvolvimento da glandula mamaria ocorre com intensidade proporcional aos demais
tecidos do corpo divididas em duas fases: do nascimento ao terceiro més de idade e da
puberdade até o terceiro més de gestacdo. J& no crescimento alométrico o desenvolvimento
ocorre de 2 ou 4 vezes mais rapido que os demais tecidos corporais nas fases entre os 3 meses
de idade, logo ap6s a ocorréncia da puberdade, e nos dois tercos finais da gestacdo.
Considera-se 0 crescimento alométrico como susceptivel a efeitos negativos de manejo
nutricional superestimado, pois o alongamento e ramificacdo dos ductos primarios em maior
proporcao ocorrem nesse periodo (SEJRSEN, et al., 1982; TUCKER, 1987).

As modificacbes fisioldgicas no periodo de secagem com interrupcdo da
ordenha sdo divididas em trés fases: a regressdo ativa da glandula, fase de regressao constante
e a lactogénese ou colostrogénese. Essas fases apresentam diferencas na funcéo glandular e na
atividade das células secretoras da glandula maméria, havendo alteragdes na composicao
quimica e celular da secrecdo no periodo de secagem (BIRGEL, 2009).

A fase da regressao ativa da glandula tem duracéo de trinta dias e ocorre em
duas etapas distintas, incluindo um declinio gradual de producdo de leite ap6s o pico de
lactacdo e logo quando se interrompe a ordenha. Apos a Ultima ordenha h& continuacéo da
secrecdo de leite que se acumula no interior da glandula provocando um aumento na pressao
dos alvéolos, observado na figura 3. O acumulo de leite por um periodo maior que trinta e seis
a sessenta horas (Figura 3d) resultara na inibicdo da producdo de leite pelas células secretoras,
induzindo a regressdo da glandula maméria (SMITH; TUDHUNTER, 1982) e tornando o
processo irreversivel (JAGGI et al., 1996). O inibidor de feedback de lactacdo (FIL) é uma
proteina contida no leite sintetizada pelas células excretoras que possui acéo inibidora sobre
essas células excretoras limitando a secregdo posterior do leite. A ativacdo do FIL ocorre

apenas em contato com as células excretoras com efeito dependente da concentracéo, ou seja,
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quanto maior o volume de leite acumulado menor sera a secre¢do do leite (WILDE et al.,
1995). A partir do momento que o processo se torna irreversivel, ocorre morte celular por
apoptose, a qual pode ser responsavel pela perda progressiva de células secretoras, em casos
de eventuais reducGes da producdo de leite durante a lactacdo, e no declinio da producéo apds
0 pico de lactagdo (WILDE et al., 1997).

No final da regressdo ativa ocorre a regressao constante que varia com a
duracdo do periodo seco. Nessa fase a glandula mamaria estd completamente involuida e as
estruturas dos alvéolos continuam presentes, porém sem desempenhar sua funcéo de sintese
lactea. Aos quinze a vinte dias antes do parto se inicia a lactogénese, caracterizado por ser um
periodo de regeneracdo, de diferenciacdo das células epiteliais secretoras e como principal
funcdo da glandula mamaria a producdo e armazenamento do colostro (SMITH;
TUDHUNTER, 1982).

Figura 3 — Modelo proposto por Stelwagen (2001) de acimulo de leite na glandula mamaria

Alveolus
it

Cistern

a. Acimulo de leite no alvéolo durante as primeiras 16 horas de interrup¢do de ordenha e drenagem
para cisterna; b. Acimulo de leite nas primeiras 16 horas sem exceder a capacidade do alvéolo; c.
Acumulo de leite durante 18 horas, alvéolos com maxima distensdo, alterando o funcionamento da
glandula mamaria; d. Involucdo da glandula mamaéria a partir de 36 horas de acimulo de leite com
maxima capacidade.

Fonte: Stelwagen (2001).

O ciclo de lactagdo de uma vaca leiteira nos sistemas atuais de criagdo e em
torno de 305 dias em lactacdo e 60 dias de periodo seco, porém os dias em lactacdo séo
varidveis de acordo com o nivel de producdo e casos de incidéncia de infeccOes
intramamarias. A curva de producdo de leite de vacas holandesas, observada na figura 4

compreende trés fases diferentes: a primeira fase é ascendente desde o inicio da lactagdo ate
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35 a 40 dias apos o parto, na segunda fase ocorre o pico de lactacdo entre 4 a 8 semanas, € a
terceira fase é descendente com redugdo gradual na producgdo de leite até o fim da lactacéo,
guando ocorre a secagem. O conhecimento da curva de lactagdo € importante para gerir
informacdes de planejamento, como por exemplo, ajustar a alimentagdo no pico de producgéo
para aumentar o rendimento, data para inseminagé&o artificial, previséo de parto e programar a
data de secagem (LOPEZ et al., 2015).

A forma de reduzir a producéo de leite antes da secagem ao passar dos anos
pode causar efeitos sobre o bem-estar. As praticas atuais de secagem baseiam-se no uso de
antibiodticos e raramente levam em consideracdo o nivel de produgdo dos animais. As vacas
estdo sendo secas no periodo em que vacas de criagdes passadas apresentavam seus picos de
producdo (ZOBEL et al., 2015). De acordo com Cole et al. (2011) vacas de alta producéo
levariam em torno de 700 dias para alcancar niveis adequados de secagem. Ha sugestdes de se
prolongar o periodo de lactagdo para beneficiar a reproducdo e saude de Ubere (CHAGAS et
al., 2007; OSTERMAN et al., 2005; BUTLER et al., 2010). Além disso, a producéo de leite
pode ser influenciada pelo fotoperiodo, alimentacdo, tratamentos hormonais e frequéncia de
ordenha, e o rendimento € em funcdo do nimero das células secretoras da glandula mamaria e
sua atividade metabdlica (STELWAGEN, 2001).

Figura 4 — Curvas diarias de producdo de leite de vacas Holandesas ao primeiro, segundo e
terceiro parto
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Ap0s o periodo de lactacdo, as vacas leiteiras devem passar por um periodo
seco, no qual a glandula maméria é submetida a um descanso de cerca de sessenta dias antes
do parto, a fim de permitir a regeneracdo dos tecidos epiteliais, acumular colostro, assegurar o
desenvolvimento do feto e completar as reservas corporais (ANNEN et al., 2004). Nessa fase
0 mecanismo de defesa do Ubere esta em desvantagem, portanto é importante realizar um
programa para controle de mastites (LANGE-CONSIGLIO et al., 2014). A primeira defesa do
Ubere contra infeccBes intramamarias apds a secagem é a formacdo de uma camada de
queratina na extremidade do teto (DINGWELL et al., 2004). Varios estudos vém
demonstrando formas para prevencdo e tratamento das infecgbes, ocasionadas por uma
variedade de patdgenos contagiosos e ambientais que ocorrem no periodo seco (HALASA et
al., 2009; GOLDER; HODGE; LEAN, 2016).

Existem varias discussdes no meio cientifico sobre a duracdo do periodo
seco para sustentar a producdo de leite na lactagdo seguinte. A duracdo do periodo seco de
quarenta a sessenta dias entre as lactacOes foi estabelecida ao passar dos anos como ideal para
maximizar a producdo de leite, pois um periodo seco inferior a quarenta dias ira diminuir a
producdo de leite na lactacdo seguinte (ANNEN et al., 2004; WATTERS et al., 2008).
Quando h& uma completa omissdao do periodo seco deprime-se a sintese e a secrecdo de leite
na proxima lactagdo, pois nao havera regeneracao das células alveolares podendo ocorrer uma
perda na producdo em torno de 12 a 25% (PEZESHKI et al., 2007; MADSEN et al., 2008;
STEENEVELD et al., 2013).

Quando o periodo seco é reduzido para 30 dias, o fator que mais afeta a
producdo de leite € o nimero de lactacbes da vaca (ATASHI; ZAMIRI; DADPASAND,
2013). Isso pode estar associado com a maior exigéncia de regeneracdo das células da
glandula maméria entre a primeira e segunda lactacdo (COLLIER; ANNEN-DAWSON;
PEZESHKI, 2012). Além disso, a idade ao primeiro parto também influencia na resposta do
curto periodo seco. Novilhas que parem cedo apresentam necessidades de periodo seco mais
longo na primeira lactagdo (SANTSCHI; LEFEBVRE, 2014).

As informagGes da duracdo do periodo seco com relacdo a saide do Ubere
ainda sdo escassas (COLLIER; ANNEN-DAWSON; PEZESHKI, 2012). Apesar da produgéo
de leite e o processo de secagem ser considerados como fatores de risco para mastite, ndo foi
encontrada nenhuma associagéo direta entre duracdo do periodo seco com o risco de mastite
(SORENSEN; @STERGAARD; BENNEDSGAARD, 2015).

No estudo conduzido por Van Hoeij et al. (2016) foi avaliado o efeito de

diferentes comprimentos de periodo seco, sobre a ocorréncia de infeccdes intramamarias
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durante o pré-parto, elevacbes de células somaticas e mastite na lactacdo seguinte. Os
resultados encontrados para a avaliagdo em que néo foi realizado o periodo seco (0 dias), foi
de maior ocorréncia de células somaticas na lactacdo subsequente, quando comparada com 30
e 60 dias de periodo seco. A duracdo de 0 e 30 dias de periodo seco teve ocorréncia de pelo
menos uma elevacao de células somaticas (>200.000 células/ml) e ocorréncia de mastite pos-
parto, quando comparados com o periodo seco convencional (60 dias). A ndo realiza¢do do
periodo seco (0 dias) é desvantajoso para vacas que apresentaram contagem de celulas
somaticas de >200.000 células/ml, pois estas apresentaram maior ocorréncia de infeccbes
intramamarias crénicas e menor taxa de cura durante o pré-parto, que vacas submetidas aos 30
e 60 dias de periodo seco.

As vacas leiteiras durante o pico de lactacdo apresentam a maior exigéncia
nutricional e o periodo seco caracteriza-se como a segunda maior exigéncia no ciclo
lactacional, e também é considerado como uma fase critica, pois 0s animais estdo se
preparando para a proxima lactacdo (NRC, 2001). Desde a secagem até os 21 dias antes do
parto, os animais sdo alimentados com dietas fibrosas para manter a condi¢do corporal. Apos
0s 21 dias considera-se como o periodo pré-parto, em que as vacas sdo submetidas a uma
dieta de adaptacdo a dieta de alta energia pds-parto (ANDERSEN et al., 2005). A composi¢édo
da dieta de acordo com NRC (2001) ndo pode exceder as necessidades energéticas dos
animais que estdo no periodo seco e o fornecimento de proteina metabolizavel, vitaminas e de
minerais devem ser adequados para a fase em questdo, mantendo assim as necessidades

nutricionais de final da gestacao.

2.4 BEM-ESTAR DE VACAS LEITEIRAS SUBMETIDAS AO PROCESSO DE SECAGEM

O bem-estar de vacas leiteiras durante 0 manejo de secagem pode ser
facilmente avaliado através dos indicadores de estado afetivo, salde béasica e adaptacdes
naturais dos animais representados na tabela 2 quando uma vaca passa pelo processo de
secagem sem uso de tratamento preventivo e reducdo da producédo de leite, por exemplo,
podera desenvolver mastite e consequentemente seu bem-estar sera afetado. Pesquisas na area
de bem-estar animal tém questionado como as repostas ao manejo da interrupc¢do abrupta da

ordenha no final da lactagéo de vacas com alto potencial leiteiro (ZOBEL et al., 2015).
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Tabela 2 — Causas e efeitos do manejo de secagem sobre o bem-estar de vacas leiteiras

Indicadores de BEA Causas Efeitos
Salde basica Auséncia de reducao da Infec¢bes intramamarias -
producdo de leite mastite
e tratamento preventivo
Estado afetivo Pressdo do Ubere, restricdo  Dor, fome, sede, desconforto,
alimentar, isolamento do frustacdo e angustia
rebanho e auséncia de rotina
AdaptacGes naturais Desconforto, dor e inchago ~ Reducéo no tempo deitada e
do Ubere de alimentacéo, e aumento de
vocalizacdo

BEA: bem-estar animal
Fonte: o préprio autor

Uma das experiéncias que as vacas passam quando ndo ha reducdo da
frequéncia de ordenha para reduzir a producdo de leite antes da secagem €é a dor
(SILANIKOVE et al., 2013). A dor pode ocorrer ap0s a cessacdo abrupta de ordenha, a qual
esta associada com a pressdo no Ubere, capacidade de armazenamento atingida e aos danos
causados nos tecidos da glandula maméria (BERTULAT et al., 2013). Newman et al. (2010)
avaliaram o processo de secagem com probabilidade de infec¢des intramamarias ap0s o parto,
e concluiram que a reducdo da producdo de leite antes da secagem foi significativamente
associada com menor risco de infec¢Bes intramamarias durante o inicio do pds-parto, podendo
assim manter uma boa salde do Ubere em um rebanho. Porém, o manejo para reducdo da
producdo de leite requer reducdo na alimentacdo, e essa estratégia pode causar a experiéncia
de fome (VALIZAHEH et al., 2008).

Esta bem estabelecido na literatura cientifica que a reducdo da energia nas
dietas antes da secagem reduzird a producdo de leite, mas ha poucos trabalhos que avaliam a
fome desses animais submetidos a essas mudangas nas dietas. Essa dieta pode ser composta
de alimentos com baixo nivel de energia, como exemplo, o volumoso ou entdo o fornecimento
reduzido de concentrado. Porém, a falta de nutrientes no final da lactacdo caracteriza-se como
um desafio metabolico para as vacas, que apresentam sinais comportamentais de angustia,
vocalizacOes e fome (ODENSTEN et al., 2007; VALIZADEH et al., 2008).

A fome é considerada um estado afetivo negativo do animal. As vacas
leiteiras durante 0 manejo de secagem passam por essa experiéncia, e mesmo sendo de curto
prazo pode ter um efeito negativo para 0 bem-estar desses animais. E para determinar esse
estado afetivo sdo utilizados estudos comportamentais de vocalizagcdo (D'EATH et al., 2009).
O comportamento de vocalizagdo em vacas adultas pode ser ligado a periodos de sofrimento,
isolamento social, dor, e a fome (WATTS; STOOKEY, 2000).
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A vocalizacdo também pode ser utilizada para avaliar se as vacas leiteiras
passam por experiéncia de dor. Em um estudo de secagem de vacas com producado de 25 kg/d,
Silanikove et al. (2013) sugeriu que o aumento de vocalizacdes era indicativo de Ubere cheio
de leite ou inchado com ingurgitamento (causa de dor), pois todas receberam a mesma
mudanca na dieta e seria improvavel vocalizar pelo estado de fome.

A recompensa fornecida com alimentos concentrados ap0s a ordenha motiva
as vacas para serem ordenhadas durante a lactacdo, porém quando submetidas ao processo de
secagem podem passar por um estado de frustagdo, pois o ciclo de recompensa ndo é
finalizado (BROOM; MOLENTO, 2004), e uma experiéncia negativa pode ser ocasionada
pela mudanca de rotina (ZOBEL et al., 2013).

No periodo de secagem o tempo em que a vaca fica em pé ou deitada é
utilizado para medir o desconforto causado pela pressdao no ubere (MEDRANO-GALARZA
et al., 2012). Quando o Ubere esta4 cheio ou ingurgitado, a vaca pode optar por ficar mais
tempo em alguma das posi¢Bes e pode mudar a escolha com frequéncia (OSTERMAN;
REDBO, 2001). O tempo destinado para repouso de vacas em lactacdo € de 8 a 16 horas por
dia (HALEY et al., 2001). No estudo de Stefanowska et al. (2000), o tempo despendido na
posicdo deitada foi reduzido quando as vacas ndo foram ordenhadas. Existem evidéncias de
que repousar seja um comportamento de prioridade para vacas leiteiras. Se 0 comportamento
de repouso for restringido por varias horas durante o dia, as vacas preferem deitar ao invés de
comer (MUNKGAARD et al., 2005).

O fim da lactacdo nos mamiferos tem como tendéncia natural ocorrer
gradativamente a partir do momento em que a ingestdo do leite se faz desnecessaria para sua
prole (VITALE et al., 1986). No entanto os métodos atuais usados para secagem do leite estdo
muito distantes do que ocorre naturalmente, pois no sistema industrializado do setor leiteiro
0s bezerros sdo separados das mées logo apds o nascimento, e a interrup¢do da producéo de

leite é realizada através de diferentes métodos de secagem (ZOBEL et al., 2015).
2.5 ESTRATEGIAS DE SECAGEM
2.5.1 Frequéncia De Ordenha, Interferéncia Hormonal e Manejo Alimentar
Frequéncia de ordenha refere-se ao nimero de ordenhas em um periodo de

24 horas, a qual pode ser alterada para modular a producdo de leite de vacas na secagem. O

efeito da frequéncia é mediado pelos mecanismos regulatérios do Ubere. Quando ocorre um
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aumento da frequéncia de ordenha a producéo de leite é aumentada, e o contrario acontece
quando a frequéncia de ordenha é reduzida (COLLIER; ANNEN-DAWSON; PEZESHKI,
2012). A secagem abrupta é realizada em um dia programado de acordo com a data prevista
para o parto e a secagem gradual as vacas sdo submetidas a variacbes na frequéncia de
ordenha diaria e em dias alternados, durante uma ou duas semanas antes da secagem
definitiva (BIRGEL et al., 2009).

Em grande parte dos rebanhos comerciais 0 manejo de secagem abrupta,
associado ao uso de antibidticos para prevencdo de infecgbes intramamarias, € uma
preocupacdo de bem-estar para vacas leiteiras, bem como o risco aumentado de infec¢des na
glandula mamaria. Bertulat et al. (2013) avaliaram o efeito da secagem abrupta sobre a
pressdo do Ubere e encontraram que as pressdes foram maiores em vacas de alta produtividade
e menores em vacas de baixa producdo. Zobel et al. (2013) compararam os efeitos da
interrupgao abrupta ou gradual sobre o0 vazamento de leite e 0 comportamento da vaca leiteira.
As vacas que receberam o tratamento de secagem gradual realizada em cinco dias
permaneceram menos tempo deitadas, aumentaram o tempo de alimentacdo e diminuiram a
producdo de leite durante a secagem. Além disso, verificaram que realizando a reducéo
gradual de ordenha em vacas de alta producdo, o vazamento de leite depois da secagem foi
reduzido.

Gott et al. (2015) avaliaram o efeito da frequéncia de ordenha reduzida
gradualmente e reducdo abrupta sobre a producdo de leite, vazamento de leite e infeccOes
intramamarias apos o parto. Com a frequéncia de ordenha gradual, as vacas diminuiram a
producdo de leite em 33,4 % durante a Gltima semana de lactacdo em que foi realizada a
secagem. O risco de infec¢Bes intramamarias ao parto e vazamento de leite pos-secagem, foi
aumentado para as vacas primiparas que receberam interrupcao abrupta de ordenha e para as
multiparas que apresentaram infec¢des intramamarias durante realizacdo de frequéncia de
ordenha reduzida gradualmente. Estes autores indicam que devem ser aplicadas diferentes
praticas de secagem, levando em consideracdo a paridade e producéo de leite das vacas para
melhorar a saude da glandula mamaria do rebanho.

A prética de reduzir a frequéncia de ordenha tem como objetivo reduzir
custos com mdo de obra e disponibilizar um periodo do dia para folga dos funcionarios.
Diversos estudos foram realizados para avaliar o impacto desta pratica no bem-estar das vacas
leiteiras, pelo fato de gerar complicagcbes como o desconforto e dor do Ubere no inicio da
lactacdo (O'Driscoll et al., 2010). Procurando responder a esses questionamentos O'Driscoll et

al. (2011) investigaram como a alteracdo na frequéncia de ordenha pode afetar o conforto das
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vacas leiteiras. Neste estudo a redugéo da frequéncia de ordenha no meio da lactacdo para
uma vez ao dia ou excluséo da ordenha uma vez por semana, apresentou pouca probabilidade
de ser um problema significativo para o bem-estar das vacas, pois em ambos os estudos as
mudangas comportamentais e a pressdo no Ubere foram transitorias. Deste modo, a utilizacéo
de reducéo gradual de ordenha para secagem pode ser uma alternativa que apresente melhores
resultados ao bem-estar desses animais.

A ordenha realizada uma vez ao dia desencadeia imediata reducdo na
producdo de leite de vacas. Trabalhos internacionais de curta duracéo, realizados com vacas
de diferentes estagios de lactacdo, paridade e ragas, obtiveram redugdo media na producdo de
leite de 22%, quando foi utilizada a estratégia de reduzir o nimero de ordenhas diérias
(PHYN et al., 2010). As pesquisas relatadas a seguir foram realizadas para medir os efeitos da
reducdo na frequéncia de ordenha sobre 0s parametros comportamentais e bem-estar de vacas
leiteiras. Gleeson et al. (2007) sugeriu que reduzindo a energia das dietas associada com uma
ordenha no dia reduziria o0 vazamento de leite. Tucker et al. (2007) ndo encontrou alteracdo no
tempo das vacas em repouso como forma de evitar a pressdo corporal sobre a glandula
mamaria. E O'Driscoll et al. (2012) avaliaram a realizacdo de uma ordenha diaria sobre o
conforto de vacas no meio da lactacdo. Estes autores observaram pouco efeito sobre o
conforto mesmo com aumento de vazamento de leite e firmeza do Ubere, pois as vacas se
adaptaram rapidamente na primeira semana da troca no manejo de ordenha.

A interferéncia da secrecdo de leite através de sinais hormonais € utilizada
em vacas de alta producdo como estratégia de secagem. Ponchon et al. (2014) avaliaram o uso
de infusdes intramamarias de hidrolisados de caseinas para reduzir a secrecdo de leite na
secagem, e encontraram resultados eficazes da caseina para acelerar a regressao da glandula
mamaria. Outras pesquisas avaliam a administracdo de uma uUnica dose intramuscular de
carbegolina como facilitador de secagem. A cabergolina é um farmaco agonista
dopaminérgico, derivado do fungo ergot e presente no centeio e outros cereais. Possui elevada
afinidade para os receptores de dopamina D2, 0s quais S0 responsaveis por causar a inibicéo
da secrecdo do horménio prolactina (ROMAGNOLI et al., 2009).

Bach, De-Prado e Aris (2015) testaram os efeitos da cabergolina sobre o
ingurgitamento do ubere, vazamento do leite e comportamento de repouso de 109 vacas
leiteiras da raca Holandesa com producdo de > 18 kg/dia. Os animais de cada grupo
receberam 5 mL injetadvel de cabergolina (CAB; Velactis, Ceva Santé Animal, Libourne,
Franca) ou 5 mL de solucdo salina como um placebo. Os autores deste trabalho concluiram

que o uso de cabergolina foi eficaz na reducdo da secrecdo da prolactina, causando uma
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reducdo do ingurgitamento durante o primeiro dia de secagem. Houve redugdo no vazamento
do leite nas primeiras semanas pds-secagem, e 0 tempo de repouso no primeiro dia apés a
secagem aumentou 90 minutos, ou seja, favoreceu o bem-estar desses animais. Boutinaud et
al. (2015) avaliaram o efeito da cabergolina sobre a inibicdo da prolactina e involucdo da
glandula mamaria e também concluiram que o uso deste farmaco facilita a secagem e acelera
a involucdo da glandula mamaria.

Lacasse et al. (2015) descreveram a importancia do horménio prolactina em
ruminantes leiteiros e seu uso na secagem de vacas, que possibilita manter e/ou suspender a
lactacdo. Estes autores revisaram trabalhos com pesquisas referentes ao efeito da prolactina na
producdo de leite, no consumo de racdo e como estratégia de secagem. Os resultados
encontrados indicaram que a inibicdo da prolactina pode ser uma alternativa para planejar a
secagem e reduzir o estresse metabdlico de vacas de alta producdo. No entanto, ha
necessidade de estudos relacionados ao uso desses farmacos sobre os efeitos em longo prazo
nos animais.

Além do manejo de frequéncia de ordenha e uso de farmacos para interferir
a secrecdo da prolactina na secagem, uma das estratégias utilizadas ¢ a restri¢do alimentar das
vacas. Embora possa facilitar a reducéo da producdo de leite, a reducdo drastica de alimentos
para vacas com elevado rendimento pode gerar grave estresse metabolico e ainda pode induzir
a maiores niveis de cortisol, &cidos graxos ndo esterificados (NEFA) no plasma, e problemas
de saude como a mastite (ODENSTEN; HOLTENIUS; PERSSON-WALLER, 2007). Como
por exemplo, no estudo de Odensten, Chilliard e Holtenius (2005) foi fornecido palha ad
libtum para vacas que estavam no processo de secagem, os resultados relatados foram a
diminuicdo nas concentracGes de acidos graxos volateis no rimen, aumento de pH ruminal e
alteracdes no metabolismo do plasma durante a secagem.

O risco de uma vaca desenvolver infec¢bes intramamarias no periodo seco
pode ser revertido com a reducdo da producéo de leite antes da secagem. E importante que a
producdo seja rapidamente inibida para evitar o vazamento do leite e assim alcancar a satde
do Ubere (DINGWELL et al., 2004). Ollier, Zhao e Lacasse (2014) avaliaram os efeitos da
restricdo alimentar e a inibicdo da prolactina na secagem sobre o metabolismo e a regresséo
da glandula mamaria de vacas leiteiras. A restricdo alimentar realizada com fornecimento de
feno e 4 mg de quinagolido (inibidor especifico de prolactina) durante cinco dias antecedentes
a secagem, reduziram a producéo de leite. Para estes autores, a inibi¢do da prolactina pode ser
uma alternativa para acelerar o processo de regressao da glandula mamaria sem afetar o

metabolismo da vaca. Ollier, Zhao e Lacasse (2015) defendem a hipotese de que, o ganho de



34

resisténcia a doencas da glandula mamaria através da reducdo de leite na secagem, obtida por
meio da restricdo alimentar, pode ser perdido por imunossupressdo, pois a inibicdo da
prolactina foi a Unica a reduzir a susceptibilidade da contaminacdo por Streptococcus
agalactiae na glandula mamaria neste estudo.

Tucker, Lacy-Hulbert e Webster (2009) avaliaram os efeitos de dois
procedimentos comuns no manejo de secagem, a restricdo alimentar e reducdo da frequéncia
de ordenha, sobre as caracteristicas comportamentais e salde do Ubere antes da secagem e no
periodo seco. Ao se tratar da restricdo alimentar, vacas que receberam 8 kg de MS/dia
apresentaram menor vazamento de leite, despenderam menos tempo comendo e mais tempo
deitadas, quando comparadas ao fornecimento de 16 kg de MS/dia. A frequéncia de ordenha
teve pouco efeito sobre o comportamento deitado e firmeza do Ubere antes e apds a
interrupcdo da ordenha. Os resultados encontrados para este trabalho sugeriram que a
restricdo alimentar de 8 kg de MS/d pode causar fome, o que seria indesejavel para as vacas
durante o processo de secagem. Segundo estes autores Sd0 necessarias pesquisas que
fornecam alimentos ad libtum para avaliar o estado afetivo de fome desses animais no
processo de secagem.

Bertulat et al. (2014) realizaram um levantamento sobre as préticas de
secagem nas fazendas leiteiras do Norte da Alemanha. Foram entrevistados 370 fazendeiros
com um questionario online, que continha questdes fechadas sobre manejo de vaca em final
da lactacdo, manejo de secagem, periodo seco e preocupacdes com comportamento e bem-
estar de vacas nesse periodo. Os resultados obtidos desta pesquisa foram que apenas 9,9% das
fazendas realizavam periodo seco de cinco semanas ou menos, 73% realizavam secagem
abrupta e 15 % reduziam a producédo de leite antes da secagem, através de estratégias como
reduzir a frequéncia de ordenha e ajustar as rac6es. Os farmacos eram utilizados em 79,6 %
das fazendas para prevencéo e tratamento de infec¢bes intramamarias em vacas secas. Com
relacdo as questdes sobre indicativos de comportamentos e estresse das vacas na secagem, a
maiorias dos fazendeiros observaram aumento na frequéncia de vocalizacdo, inquietacao,
lambidas no Ubere, comportamento agressivo e aumento do tempo em pé. Além disso,
observaram reducdo no consumo de alimentos e pelo menos um comportamento relacionado
ao estresse foi citado. Com esta pesquisa 0s autores concluiram que as recomendac0es feitas
por pesquisadores sdo conhecidas pelos produtores de leite e aplicadas na rotina diaria das
fazendas, porém ainda faltam esclarecimentos sobre qual manejo de secagem € ideal para ser

adotado.
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2.5.2 A Utilizacdo do Feno Como Estratégia De Secagem

Outra forma de reduzir a producéao do leite € limitar a densidade de energia
nas dietas, e a utilizacdo do feno pode facilitar essa estratégia de secagem, devido aos seus
baixos valores energéticos. No entanto, deve manter atencdo quanto ao tipo e composicéo
nutricional do feno fornecido. De acordo com Van Soest (1994) o consumo e a digestibilidade
das diferentes fracdes da forragem estéo ligados a idade da planta, pois a medida que avanca o
estagio de desenvolvimento das forrageiras, os teores de matéria seca e parede celular serdo
maiores, e consequentemente a proteina e energia estardo menos disponiveis. Dessa forma, os
cortes das plantas forrageiras devem ser precoces para preservar a digestibilidade, a
disponibilidade dos nutrientes, a ingestdo de matéria seca e o desempenho animal.

Dentre os procedimentos para secagem, a combinacdo da reducdo de
frequéncia de ordenha e ragcdes de baixa energia foram avaliadas por Valizaheh et al. (2008),
com o objetivo de investigar os efeitos da alimentagdo com feno de aveia e de capim festuca
no declinio da producédo de leite e as respostas comportamentais de vacas na secagem. Apesar
da reducéo da producdo de leite antes da secagem ter oferecido beneficios a salde do Ubere, a
reducdo do teor energético da dieta e da frequéncia de ordenha podem ter causado efeitos
negativos sobre o bem-estar de vacas leiteiras. O aumento de vocalizacdo neste estudo sugeriu
que com o fornecimento do feno de aveia as vacas podem ndo ter consumido nutrientes
suficientes para garantir a saciedade, indicando a ocorréncia de fome com efeito negativo em
seu bem-estar. Com este trabalho podemos observar a importancia da escolha adequada do
tipo de feno a ser fornecido aos bovinos leiteiros em final de lactagdo, para garantir as
exigéncias nutricionais sem haver efeitos negativos no metabolismo e bem-estar.

O feno é definido como a forragem que passou pelo processo de
desidratacdo até atingir o teor de umidade em torno de 15%, e a sua qualidade esta associada a
fatores relacionados as plantas, condi¢cdes ocorrentes durante a desidratacdo e ao tipo de
armazenamento (CAVALCANTE et al., 2004). A desidratacdo do feno ocorre em trés etapas.
Apdbs o corte as plantas continuam com os estdbmatos abertos e por meio do alto déficit de
pressdo de vapor entre a forragem e o ar, ha uma rapida perda de dgua em torno de 20 a 30%
(ENVANGELISTA; REIS; MORAIS, 2011). Uma hora apds o corte os estdbmatos se fecham
e a perda de agua € via evaporacao cuticular de forma mais lenta. Quando a planta apresenta
45% de umidade inicia-se a plasmolise, ou seja, a membrana celular perde a permeabilidade
seletiva, e nessa etapa final ocorre rapida perda de agua (MCDONALD; CLARCK, 1987).
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O processo de fenagdo consiste na conservagdo do valor nutritivo da
forragem por meio da répida desidratacdo, a qual ocorre em funcdo da paralisacdo da
atividade respiratdria das plantas e dos microrganismos evitando assim a deterioracdo da
forragem. O processo é realizado por meio de operac6es mecanicas e inicia-se com o corte da
forrageira, viragem e enleiramento, enfardamento e logo em seguida o feno é destinado ao
armazenamento (CALIXTO JUNIOR; JOBIM; CANTO, 2007).

As plantas destinadas a producéo do feno tem diferentes morfologias e isso
demanda diferentes alturas de corte. As do género Cynodon e Brachiaria podem ser cortadas
com 10 a 15 cm de altura, Panicum e Avena 20 a 30 cm e as leguminosas de 8 a 10 cm do
nivel do solo. As segadeiras condicionadoras sdo as mais indicadas para realizar o corte das
forrageiras, pois promovem o esmagamento do caule o que acelera a taxa de secagem. O corte
deve ser realizado em dias ensolarados no periodo da manhd, logo ap6s a evaporacdo do
orvalho. Para acelerar e uniformizar a secagem da forrageira é necessario a viragem até duas
vezes ao dia, e o enleirar antes do anoitecer quando a planta apresenta baixa umidade. No dia
seguinte a forragem deve ser desenleirada para finalizar o processo de secagem e quando
atingir 15% de umidade inicia-se o enfardamento e armazenamento (REIS; MOREIRA;
PEDREIRA, 2001).

As gramineas tropicais do género Cynodon sdo de origem africana possuem
alto valor nutritivo e alta produtividade. As espécies do género Cynodon plectostachyus e
Cynodon nlemfuensis ndo apresentam rizomas ao contrario de Cynodon dactylon, que tém
como caracteristica a presenca de rizomas subterraneos e sdo destagques na alimentacdo animal
em forma de pasto e feno (OLIVEIRA et al., 2014). Como por exemplo, o capim Tifton 85
(Cynodon dactylon) que surgiu do cruzamento da graminea sul africana (Pl 290884) com o
Tifton 68 bastante utilizadas para producdo de feno (TAFFAREL et al., 2014), e a cultivar
Vaquero (Cynodon dactylon), oriundo do melhoramento dos capins conhecidos como
Pyramid e Mirage comercializados para jardins e 0 CD 90160 um gendtipo préprio para
producdo de forragem, propagada por sementes. Essa cultivar foi estudada nos Estados
Unidos e introduzida recentemente no Brasil, e as informagdes que relatam rendimentos nas
condigdes brasileiras ainda séo escassas (ANDRADE et al., 2012).

De acordo com Jobim et al. (2001) para se produzir feno de boa qualidade é
importante a escolha de gramineas com alto valor nutritivo e caracteristicas adequadas para
fenacdo, principalmente a facilidade de desidratacdo que esta relacionada com a morfologia
da planta, condi¢es climéticas e manejo. E as cultivares do género Cynodon apresentam

essas caracteristicas como: alto valor nutritivo (11 a 13% PB), elevada produgéo de matéria
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seca (20 a 25 t/ha/ano), boa relagdo folha/colmo, rapida taxa de crescimento e desidratacéo, e
ampla adaptacéo a diferentes condi¢des edafocliméticas.

Porém, apenas a escolha da graminea nédo ira contribuir para a qualidade
nutricional do feno. As etapas desde o plantio até a colheita sdo importantes para 0 processo
de fenagdo. As forragens conservadas como o feno podem apresentar alteragédo do valor
nutricional em razdo dos procedimentos de producdo, conservacdo e dos fendmenos
bioquimicos e microbiologicos que ocorrem durante o processo. As alteracBes que podem
ocorrer durante as fases de secagem, recolhimento e armazenamento do feno, influenciam na
composi¢do quimica, ingestdo e digestibilidade da forragem. Uma forragem deve ser
cultivada em boas condices de fertilidade, manejo e colhida com uma perda minima de
nutrientes (JOBIM et al., 2007).

A alternativa de conservar alimentos nas estacGes de inverno e outono
possibilita garantia de alimentacdo animal para suprir em parte as deficiéncias qualitativas e
quantitativas observadas nesta época. O feno quando produzido de forma adequada permite
longos periodos de armazenamento, pequenas alteracBes no valor nutritivo, pode utilizar
diferentes espécies de forrageiras e oferecer aporte nutricional para diferentes categorias
animais (REIS; MOREIRA; PEDREIRA, 2001). De acordo com Aguiar et al. (2006) o feno
desempenha também um papel importante no manejo das pastagens por permitir a utilizagédo
do excedente das forragens em periodos de crescimento acelerado ou até mesmo por variacdes
na carga animal.

A producéo de feno no Brasil vem crescendo em fun¢do da conscientizacédo
dos produtores sobre a importancia da suplementacdo volumosa nos periodos de escassez
forrageira e por apresentar vantagens de ser comercializavel, servir de fonte de renda para
muitos produtores e ndo se deteriorar no fornecimento. Na atividade leiteira, por exemplo, 0
feno é fornecido para bezerras, novilhas e vacas em lactacdo como volumoso ministrado junto
com a silagem e o concentrado, a fim de atender as quantidades minimas de fibra exigidas na
racdo total (NERES; AMES, 2014). Pode ainda ser fornecido para vacas secas, as quais
recebem uma dieta volumosa de baixa densidade energética o que resulta na diminui¢do de
tamanho das papilas ruminais e na &rea de absorc¢ao dos &cidos graxos volateis (NRC, 2001).
A alimentacdo com o feno de boa qualidade desde o processo de secagem até os 21 dias
anteriores a data prevista do parto, pode favorecer o descanso das papilas ruminais e ajudar na
manutencdo das reservas proteicas do animal, devido aos valores baixos de energia e

consideraveis teores de proteina. Deste modo, observa-se que nos sistemas de producgdo
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leiteira a utilizacdo do feno é constante e de facil acesso, o que possibilita também o uso no
manejo de secagem.

Embora este assunto seja bem complexo e gere vérias discussdes no meio
cientifico, ainda ha escassez de informacdes relacionadas ao manejo ideal de secagem. Por
isso observa-se essa heterogeneidade de métodos aplicados pelos produtores nos diferentes
paises. Alguns estudos expostos nesta revisao, ja demonstram a preocupa¢do sobre o bem-
estar dos animais nesse periodo. Diante disso, 0 objetivo do presente trabalho foi pesquisar o
uso do feno na alimentacdo das vacas na secagem sobre as respostas comportamentais e de

bem-estar de vacas leiteiras.
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3 OBJETIVOS

3.1 OBJETIVO GERAL

Avaliar o fornecimento de dois fenos na secagem e bem-estar de vacas

leiteiras.

3.2 OBJETIVOS ESPECIFICOS

a) Proceder a andlise bromatolégica dos fenos fornecidos para as vacas
durante a secagem;

b) Mensurar a producdo de leite e 0 consumo de matéria seca das vacas na
secagem;

c) Monitorar o comportamento de vacas leiteiras durante a secagem
utilizando dois tipos de fenos;

d) Monitorar a satde do Ubere através do diagndstico clinico de mastites;

e) Fornecer subsidios técnicos aos produtores de leite sobre 0 manejo de

secagem de vacas leiteiras com o fornecimento de fenos.
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Behavior and milk yield of dairy cows fed on two hay diets at dry-off
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ABSTRACT - The objective of this experiment was to investigate the effect of two hay
diets on behavior and milk yield of dairy cows at dry-off. A total of sixteen late lactation dairy
cows were randomly assigned to one of two dietary treatments, managed to the same
decreasing milking frequency schedule and their behavior and milk yield were monitored
during 6 consecutive days. Cows were initially fed on total mixed ration (TMR) for 3 days
averaging 9.17 kg d* de DM (Dry Matter) and then on day 0 switched to one of two
experimental hay diets of Cynodon dactylon grass; Diet 1 = vaquero (D1) and Diet 2 = tifton
85 (D2) cultivars. Feeding, lying down and vocalization behaviors and milk yield were
evaluated. Cows consumed on average D1= 8.62 and D2= 8.97 kg d™* on DM bases. The milk
yield decreased from D1= 9.23 and D2= 10.56 kg d* in day -1 to D1= 3.24 and D2= 3.77 kg
d™ in day 5. The daily frequency of cow’s vocalizations on D1 and D2 were respectively 6.88
and 10.63. In conclusion, both hay diets were efficient in decreasing dry matter intake and
milk yield of dairy cows during the dry-off period without changing in the behaviors
evaluated. However, new researches are suggested to obtain more information on the

behavioral responses of dairy cows, mainly on the vocalization of the animals.

Key words: animal welfare, behavior, drying-off, hunger, vocalization

lo artigo foi redigido de acordo com as normas da Revista Brasileira de Zootecnia e sera submetido para

publicacdo nesta revista. Anexo 1
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Introduction

The process of ending dairy cows lactation (dry-off) is usually performed in dairy
commercial farms about 60 days before of the estimate calving date. This management is
important for several factors such as animal’s general and reproductive health, fetal
development and colostrum/milk production during lactation. However, there is a lack of
information in the scientific literature on possible effects of dry-off procedures on behavior
and welfare of dairy cows (Beever, 2006; Bertulat et al., 2013, Zobel et al., 2013).

The dry-off carried out abruptly in higher yielding cows, may cause discomfort
because udder accumulation and leakage of milk for several days (Leitner et al., 2007; Tucker
et al., 2007). The pain, hunger and discomfort during this period may cause distress in dairy
cows (Martini et al., 2000). The distress may be identified through the animals behavioral
changes, such as: increased vocalization frequency, reduction in food consumption and time
spent standing without eating, which are associated with high levels of cortisol (Anil et al.,
2002; Valizaheh et al., 2008).

Several feeding strategies associated with decreasing milking frequency during dry-off
may be used, so that it would be less stressful for the animals (Odensten et al., 2005). A
drastic feed restriction combined with reduced milk frequency is a common strategy used in
commercial dairy farms and, additionally, high-yielding dairy cows may suffer from severe
metabolic stress and health problems such as mastitis (Odensten et al., 2007). Even though
diets with lower energy contents density may be used to reduce milk production (Tucker et
al., 2009), this strategy depends on the quality of the food chosen so that the animal consumes
enough nutrients that guarantee satiety without affecting its welfare (Valizaheh et al., 2008).
Therefore, different types of hay can be used during the dry-off management, because it’s

lower energy and higher fiber content. The objective of this study was to evaluate the effects
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of two types of hay commonly found in Parand, South of Brazil farms, on dairy cows

behavior and milk production at the dry-off.

Material and Methods

The experiment was carried out in a small commercial dairy farm located in the
Southwest of Parana, between November 2015 and March 2016 according to the expected
drying time of each animal. All experimental procedures followed the norms of the
Committee of Ethics in the Use of Animals of the State University of Londrina
(15909.2015.70). The herd of lactating cows had 40 animals and a total of sixteen
experimental Holstein dairy cows, 5 primiparous and 11 multiparous, balanced (mean + SD)
for body weight of 521.56 + 59.54 kg, body condition score (BCS) of 3.22 + 0.36, parity of
2.31 + 1.20, milk yield of 12.69 + 2.15 kg day™, and average days in milk (DIM) of 220.88 +
9.72 days were used. The animals were individually housed in a maternity outdoor pen, which
allowed visual contact between cows. The two experimental pens had a flooring surface
covered by grass Axonopus compressu. They were separated by electric fence dividers and
measured 1687.50 m?. Inside each pen the cows had access to natural and artificial shade, a
feed trough measuring 1.5 m long and 0.50 m wide and a 100 liters concrete water trough.

Nine days before the expected dry-off, one cow from each treatment was individually
housed at experimental pens paired throughout the experimental period. The animals were fed
on total mixed ration (TMR) for lactating cows offered twice daily at 9:00 a.m. and 6:00 p.m.
on the first 3 days. After this baseline period each animal was randomly assigned to two one
of experimental hay diets D1 = vaquero (Cynodon dactylon) or D2 = tifton 85 (Cynodon ssp.).
The hays were produced in the month of November of 2015 and stored in covered shed with

lateral ventilation. All diets were offered ad libitum with approximately 10% off leftovers.
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The dry matter intake (DMI) was estimated by the difference between the offered and the
leftovers, weighed daily. All animals were submitted to the same milking frequency schedule
and the behavior of each animal in the pen was monitored for 6 consecutive days (Table 1).
The TMR consisted of corn silage and concentrate (corn bran, corn, soybean meal and added
mineral premix) and was prepared to meet the nutritional requirements of cows at the end of
lactation, according to the NRC (2001). The hay diets were offered ad libtum, in order to meet
the minimum animals maintenance requirements.

Individual milk production was recorded daily through mechanical milking gauges.
The interruption of milking occurred gradually until complete dry-off. The animals were
monitored every three days for the incidence and prevalence of clinical mastitis by California
Mastits Test (CMT). After the last milking before the dry-off, cows had udder disinfection
(dipping) and antibiotics based on neomycin and penicillin (BiomastVS — Biofarm) were
administered intramammary to prevent mastitis.

The time that cows spent feeding and frequency of vocalization were recorded by
direct observations. Feeding behavior was recorded at 10 min interval observations for 4
h/day as soon as the hay diets were offered to the animals (Martin and Bateson, 1993). The
animals were considered to be eating, when their head was down in the feeding trough or in
process of chewing the food. The vocalization frequency was observed continuously from
07:00 to 09:00 a.m. and from 16:00 to 06:00 p.m., before and after each milking. All cows
were milked in a herringbone double six milking parlor. The first 10 minutes of vocalization
frequency observation and feeding behavior were not considered to allow the cows to adapt
with the presence of the observer (Valizaheh et al., 2008), between the two pens.

Lying down behavior (sternum or lateral decubitus) and lying bouts were
automatically monitored using data loggers (Onset Comp, HOBO Pendant-G UA-004-64) that

recorded at one-minute interval the position of each animal during all experiment (1140
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observations in 24 hours). These devices were fixed in the metatarsal region of one of the hind
legs of each animal with latex bands (Co-flex), monitored daily.

To determine the chemical composition of silage and concentrate, samples were taken
during the experimental period. The hay diets D1 and D2 samples were taken at five points of
each bale and pooled to form a composed sample. The samples were duly identified and saved
until laboratory analysis (Table 2). In the laboratory of the Universidade Estadual de
Londrina, the samples were pre-dried in a greenhouse with forced air ventilation at 55°C for
72 hours and ground in a Willey mill type 1 mm diameter. The pre-dried samples were
analyzed for dry matter (DM), crude protein (CP) and mineral matter (MM), according to
procedures cited by AOAC (1990). Neutral detergent fiber (NDF) Van Soest et al. (1991) and
acid detergent fiber (ADF) were determined according to the methodology of Van Soest
(1967). Weather data (Table 3) were collected by the meteorological station of the
Universidade Tecnologica Federal do Parand, Campus Dois Vizinhos, located at a distance of
35 km in a straight line from the farm.

Data were analyzed using SAS statistical software (SAS Institute Inc., 2009). The
chemical composition of the vaquero and tifton 85 hays and total mixed ration were compared
by Analysis of Variance (SAS PROC ANOVA). Shapiro Wilk test for residue analysis of the
variables under study showed that the data were not normally distributed (SAS PROC
UNIVARIATE) and were not amenable to transformation. Considering also that parametric
statistics are not robust for small sample sizes, the non-parametric Mann-Whitney test was
used to compare the total duration of the individual behaviors of cows fed on vaquero or tifton
85 hays. The dry matter intake and milk production and climatic variables were also
compared by non-parametric Mann-Whitney statistic test. Differences among days were
tested using the non-parametric Kruskal-Wallis test (SAS PROC NPAR1IWAY). The bouts

frequency per cow was analyzed using the Poisson distribution (SAS PROC GENMOD) and



56

the model fit analyzed using the deviance statistics. Correlations between numbers of
vocalizations and milk production or DMI were tested using Spearman rank-order correlation
(SAS PROC CORR). All p values are bilateral. The cow was used as the experimental unit (n

= 8), evaluated for six days in a completely randomized design.

Results

There were no significant differences (P>0.05) between D1 and D2 for behavior, milk
yield, DMI (Table 4) and weather variables (Table 3). With the advance of the experimental
days towards to the dry-off and switching TMR by hay diets (day 0), milk yield was reduced
gradually (Figure 1). The milk yield decreased from D1 = 9.23 and D2 = 10.56 kg d™* in day -
1 when fed with TMR to D1 = 3.24 and D2 = 3.77 kg d* in day 5 (P<.0001) fed with hay
only. The animals vocalization frequency on day -1 was D1 = 126 and D2 = 184 times, after
diet change on day 0 the frequency was D1 = 179 and D2 = 239 times. On the last day of the
experiment the animals reduced the vocalization frequency to D1 = 80 and D2 = 120 times.
The effect of day in time that animals spent feeding (P=0.0083) was observed. There were no
differences (P>0.05) for other variables along the experiment (Table 4). There were no
significant correlation (P>0.05) among vocalization, milk production, DMI and weather
variables. No cases of mastitis were observed during the experiment period and after calving.
Also, there were no significant differences (P=0.1951) in lying bouts per cow between
treatments.

The chemical composition of the diets used during the experiment is presented in
Table 2. There were no significant differences for DM and MM contents between
experimental hay (P>0.05). However, there were significant between TMR and both hay diets

(P<0.05) total ration. The crude protein concentration in D1 was higher values than TMR and
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D2 (P<0.05). Levels of neutral detergent fiber and acid detergent fiber were higher in D2,
followed by D1 and TMR (P<0.05).

Discussion

Dairy cows showed few behavioral responses after switching from TMR to hay D1
and D2. This indicates that the use of tifton 85 and vaquero hays may substitute the total
ration in the drying process, but the fact that the cows responded with vocalization behavior
suggests need for new studies about viability of different types of forage as dry-off strategies.
The vocalizations on day -1 may have occurred due to the isolation of the herd and absence
daily routine, since according to Broom (2006) the vocalizations are related to feelings of
hunger and frustration that is triggered in these situations. Therefore vocalization frequency
observed at day 0 may be associated with frustration due to dietary change, reward cycle with
unfinished concentrate after milking, triggering a negative experience by changing routine,
hunger, and frustration (Zobel et al., 2013; Broom and Molento, 2004). Similarly, Valizaheh
et al. (2008) observed no vocalizations of dairy cows fed on TMR one day before switching
from TMR to oat of fescue grass hay diets. However, different from our observations they
found that, the vocalization frequency was higher when cows were fed oat than fescue grass
hays.

Additionally, vocalization may be related to hunger, therefore according to D'Eath et
al. (2009) vocalization is a way to sign the affective state of hunger, and the use of different
forms of food restriction in the management of cows dry-off, despite being common in dairy
farms, affects the welfare of the animals causing changes in vocalization frequency,
alternation of rest and cow restlessness (Osterman and Redbo, 2001; Silanikove et al., 2013;
Valizaheh et al., 2008). In the present study there was a tendency for vocalization behavior

(P=0.0755), probably a larger number of animals, different diets and another experimental
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design could be an alternative to relate vocalization to the affective state of hunger or
frustration.

The lower lying down time in both treatments may have been influenced by
precipitation (r=0.3191, P=0.0004), since according to Fregonesi et al. (2007) dairy cows
show a clear preference for a dry rather than wet surface for lying down. However, the time
that the cows spent lying down is in agreement with literary data (Haley et al., 2001). The
effect of day on time spent feeding can be explained in part by precipitation (r=-0.25,
P=0.0042) and humidity (r=0.19, P=0.0362), because the feeding behavior can be influenced
by the environmental conditions, management and characteristics of the diet, altering the time
spent and its distribution during the day (Marques et al., 2008).

The reduction in DMI shortly after the replacement of the total ration by hays (day 0)
may have occurred due to the change in diet, since on subsequent days consumption increased
(Figure 1), spending more time feeding (P<0.0083). This may be associated with the initial
rejection of the diet, as well as with diet adaptation and/or attempt to supply the accumulated
nutritional deficits, or not, during the drying process. The reductions in milk yields along the
experiment may be related to the natural physiological drying process (P <0.0001), and by
replacing whole rations on day O by feed with lower nutritional values (hays) mainly in
energetic terms (Figure 1). The production of milk and DMI was also in the study by
Valiseheh et al. (2008) also decreases with the exclusive supply of hay.

The use of Tifton 85 and vaquero hays instead of total ration may favored a reduction
in milk production due to their higher concentrations of NDF and ADF, since foods with high
NDF contents (greater than 550 g kg ™ DM) and ADF (greater than 400 g kg™ DM) can cause
physical consumption limitations (effect of filling) and reduced feed digestibility (Van Soest,
1994; Nussio et al., 1998; Allen, 2000). The highest levels of DM and MM in the hays in

relation to the total ration occurred due to the greater participation of the corn silage in this
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one, knowing that silages generally present DM contents between 300 to 350 g kg™ (Nussio,
2001; Pegoraro et al., 2016), whereas feeds preserved in the form of hay present levels of DM
between 750 and 850 g kg™ (Cabral et al., 2006). Similarly, in the production of hay there is
concentration of nutrients through the dehydration process, which may explain the higher
MM levels contents observed in them (Reis et al., 2001).

The highest CP concentrations observed for vaquero hay compared to tifton 85 may
have occurred due to the more advanced physiological stage of tifton 85 hay when harvested
and better vaquero forage nutritional quality. However, the CP content of the total ration
lower to the vaquero hay may be explained due to its purpose, that is, it is formulated for
cows at the end of lactation (Taffarel et al., 2014). The highest levels of NDF and ADF
observed for Tifton hay are justified by the better quality of the vaquero and at the ideal
harvest point.. In relation to the total ration, the lowest concentrations of NDF and ADF
occurred due to the lower concentration of these components observed in the silage (533.5 ¢
kg™ NDF and 233.6 g kg™ ADF), as well, due to the dilution components when adding corn
and soybean meal in the concentrate.

Although the animals have vocalized, it is noted that the use of feeds with low energy
density can facilitate the handling of drying, as milk production is reduced and feeding and
resting behaviors are not changed. Feeding and milk production are the main parameters to be
managed in drying, which can avoid possible feelings of pain, hunger, behavioral changes,
and favor the welfare of dairy cows.

Conclusion

Both hay diets may be used as feeding strategy management to end lactation of dairy
cows without changing the behaviors evaluated. However, new researches with a longer

period of evaluation, larger numbers of animals and different types of hay and dry-off
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strategies are suggested to obtain more information on the behavioral responses of dairy cows,

mainly on the vocalization of the animals.
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Table 1 - The schedule of feed, milking and behavioral observations used when dairy cows
were initially fed on total mixed ration (TMR) (days -3 to -1) followed by either D1 =
vaquero or D2 = tifton 85 during the 8 days experimental period which ended with the

cessation of milking (dry-off)

Day Diet Milking frequency Behavior®

-3 TMR 07h00 e 17h00

-2 TMR 07h00 e 17h00 Feeding and lying down

-1 TMR 07h00 e 17h00 Feeding, vocalization and lying down
0 D1 or D2 07h00 e 17h00 Feeding, vocalization and lying down
1 D1 or D2 07h00 Feeding and lying down

2-3 D1 or D2 17h00 Feeding and lying down
4 D1 or D2 No milking Feeding, vocalization and lying down
5 D1 or D2 07h00 Dry-off Feeding, vocalization and lying down

® Time spent feeding was estimated during 4 h/day using 10-min interval of direct visual
observations as soon as the hay diets were offered to the animals. Lying down behavior was
estimated using data loggers attached to the rear leg of the cows. VVocalizations were observed
continuously from 07:00 to 09:00 a.m. and from 16:00 to 06:00 p.m., before and after each
milking on days -1, 0 and on days 4 and 5.

Table 2 - The chemical composition (mean + SD) of TMR, D = vaquero and D2= tifton 85
hay diets used in the study

Yltens TMR D1 D2
DM (g kg™ 425.3+0.55 b 888.4+0.31 a 885.8+0.33 a
MM (g kg™ 43.70+0.02 b 74.50+0.60 a 74.600.76 a
CP (g kg™ 108.0+0.11b 129.742.70 a 91.70+1.41 ¢
NDF (g kg™ 456.1+0.38 ¢ 669.2+2.22 b 773.8+2.85a
ADF(g kg™) 194.8+0.19 ¢ 262.0+1.26 b 358.7+1.88 a

'DM: Dry matter, in g kg™ of natural material; MM: mineral matter; NDF: neutral detergent

fiber; ADF: Acid detergent fiber and CP: crude protein, expressed on the basis of DM.
TMR: Total Mixed Ration; D1: Vaquero hay; D2: Tifton 85 hay
Lowercase letters differ between TMR, D1 and D2 (lines)



Table 3 - Monthly weather variables mean £+ SD during all experimental period

**Total
Temperature Humidity *Precipitation precipitation
Month (°C) (%) (mm) (mm)
November 20.80+1.42 87.00£7.50 8.73+13.53 78.60
December 23.89+1.10 75.79+15.67 13.78+17.20 124.00
February 22.60+5.32 90.12+22.49 11.49+17.44 188.40
March 20.93+1.72 95.00+5.00 11.36+17.42 239.80
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Source: Meteorological Station of the Universidade Tecnoldgica Federal do Parand Dois

Vizinhos.*Total precipitation during the experimental days in that month **Monthly

precipitation

Table 4 - Mean £ SD of feeding, lying down, vocalization, milk yield and DMI of dairy cows

fed on either D1 = vaquero or D2 = tifton 85 during the 6 day experimental period which

ended with the cessation of milking (dry-off)

Hay diet P>f
Variables D1 D2 Treat Day
Body weight (kg) 516.38+51.19 526.75+70.10
DMI (g/kg of BW) 16.6+0.66 17.0+£0.69
DMI (kg d™ 8.62+2.88 8.97+2.48 0.7622  0.4118
Milk Yield (kg d™) 5.46+3.03 6.34+3.38 0.0927 <0.0001
'Feeding (min/4h) 144.22+450.95 142.19+42.63 0.4585  0.0083
Lying down (min d™) 645.35+141.17 642.59+145.12 0.3163  0.4783
Vocalization frequency 6.88+12.83 10.63+15.97 0.0755 0.0691

Feeding behavior was recorded at 10 min interval observations for 4 h/day as soon as the hay

diets were offered to the animals. D1: vaquero; D2: Tifton 85; DMI: Dry matter intake; BW:

Body weight
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Figure 1 - A) Mean = SD of milk yield (kg/cow/day); B) dry matter intake (DMI)
(kg/cow/day) of dairy cows initially fed on TMR for 3 days prior to introduction of hay diets
D1 = vaquero and D2 = Tifton 85
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5 CONCLUSAO

O manejo de secagem € complexo e com poucos estudos relacionados ao
bem-estar dos animais durante esse periodo. A avaliacdo do comportamento animal oferece
subsidios para desvendar os diferentes problemas que ocorrem com os animais de producéo. E
necessario por meio de estudos cientificos encontrar uma estratégia de secagem que permita

realiza-la de forma adequada sem causar dor, fome e sofrimento para as vacas leiteiras.
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APENDICE A

Croqui esquematico da area experimental

80,0 metros

m e

25,0 metros

Legenda
@ Becbedouro
Il Cocho de Alimentagdo

1 Piguete A (1.687.50 m?)
[ ] Piguete B (1.687,50 m*)

B0,0 metros
=

25,0 metros

Figura 1. Area experimental, disposicdo dos piquetes, cochos e bebedouros.
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APENDICE B

Data logger para mensurar o comportamento de repouso

Figura 2 - Data logger e cabo conector para o download das informac6es

Figura 3 - Animal com o data logger fixado na perna traseira
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ANEXO 1
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3.5. Additional guidelines for style and units - Use of abbreviations ...

4, Guidelines to submit the MANUSCIIPT .
4.1. The Manuscript Central™ onling system ..o
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1. Scope

Revista Brasileira de Zootecnia-Brazilian Journal of
Animal Science [RBZ) encompasses all fields of Animal
Science Research. The REZ publishes original scientific
articles in the areas of Aguaculture; Forage; Animal
Genetics and Breeding: Animal Reproduction; Ruminant
and Non-Ruminant Nutrition; Animal Production Systems
and Agribusiness.

2. Editorial policies

2.1. Open access and peer review

The RBZ is sponsored by the Brazilian Society of Animal
Science, which provides readers or their institutions
with free access to peer-reviewed articles published
online by REZ, Users have the right to read, download,
copy, distribute, print, search, or link to the full texts of

! Revised September 2015,

articles. Revista Brasileira de Zootecnia is included in
the Directory of Open Access Journals [(DOAJ).

All the contents of this journal, except where otherwise
noted, are licensed under a Creative Commens attribution-
type BY [(htip://creativecommeons.org/licenses /by 4.0/,
which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work
is properly cited.
A peer-review system is exerted on manuscripts sent for
appreciation to maintain standards of gquality, improwve
performance, and provide credibility. We use the double-
blind style of reviewing by concealing the identity of the
authors from the reviewers, and vice versa. Communication
with authors should only be through the Scientific Editor
[named as Editor-in-chief). Authors are given the chance
to designate names to be considered by the Editor-in-chief
as preferred or non-preferred reviewers. Reviewers should
notify the editor about conflicts of interest [either positive
or negative) that may compromise their ability to provide
a fair and an unbiased review.
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2.2. Assurance of contents and assignment of
copyright

When submitting a manuscript for review, authors should
make sure that the results of the work are original, and
that the total or partial content of the manuscript,
regardless of the language, has not been/ is not being
considered for publication in any other scientific journal.
Additionally, the authors assure that if they have used the

work and/or words of others this has been appropriately

cited or quoted warranting absence of plagiarism, which
constitutes unethical publishing behavior

Papers already published or that have been submitted
to any other journal will not be accepted. Fractioned

or subdivided studies should be submitted together

because they will be assigned to the same reviewers.

The content of the articles published by Revista

Brasileira de Zootecnia is of sole responsibility of their

authors.

Authors who have a manuscript approved by RBZ are also
requested to authorize that the right of total or partial
electronic and graphic reproduction (copyright) of the
paper be transferred to the Brazilian Society of Animal
Science, which ensure us the rights necessary for the
proper administration of electronic rights and online
dissemination of journal articles.

After completing the submission of the manuscript
by using the Manuscript Central™ online system, the
correspending author will be asked to upload the file
named Assurance of Contents and Copyright and will be
responsible for obtaining the signatures of all co-authors.
Atemplate with the same name has been already prepared
by the Brazilian Society of Animal Science and is available
on the journal website at http: //www.revista.sbz.org.br/
assurance-of-contents/?idiom=en.

The original text of the template must not be altered
but only completed with the necessary information. All
authors are invited to fill it out properly, sign it, scan
and email it to RBZ's office by: secretariarbz@sbz.org.br
confirming or even disagreeing with their participation
in the manuscript.

The manuscript will not be considered for peer reviewing
without this form. The deadline will be set allowing a
period of 15 days for delivery of forms, after which the
editorial office will act by withdrawing the manuscript.

2.3.Language

Submissions will only be accepted in the English
language (either American or British spelling). The
editorial board of REZ reserves the right to demand that
authors revise the translation or to cancel the processing
ofthemanuscriptifthe English version submitted contains
errors of spelling, punctuation, grammar, terminology,
jargons or semantics that can either compromise good
understanding or not follow the Journal's standards. It
is strongly recommended that the translation process be
performed by native speakers of English.

2.4. Publication costs

The payment of the processing fee is a prerequisite for
submitting manuscripts to referees. Authors will be
charged the amount of R$ 53.00 (Fifty-three Brazilian
Reals and no cents) per manuscript, which must be done
by credit card, accordingly to guidance available on the
SBZ website (www.sbz.org.br).

The current charge for publication is different for

members and non-members of the BSAS. Considering

full-length articles, the fee for members is R$ 160.00

(up to 8 pages in the final format) and R$ 59.00 for each

extra page. Once the manuscript is approved, all authors

must meet the deadline of current year’s membership fee,
except for the co-authors who do not work directly in that
area, provided they are not the first author and have not
published more than one article in the year in question
(recurrence). For non-members of BSAS, there is a charge
of R$ 128.00 per page (up to 8 pages in the final format)
and R$ 251.00 for each page that exceeds it.

2.5. Care and use of animals

The Revista Brasileira de Zootecnia is committed to
the highest ethical standards of animal care and use.
Research presented in manuscripts reporting the use
of animals must guarantee to have been conducted in
accordance with applicable federal, state, and local laws,
regulations, and policies governing the care and use of
animals. The author should ensure that the manuscript
contains a statement that all procedures were performed
in compliance with relevant laws and institutional
guidelines and, whenever pertinent, that the appropriate
institutional committee(s) has approved them before
commencement of the study.
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2.6. Types of articles

Full-length research article

A full-length research paper provides a complete account
of the experimental work. The text should represent the
research process and foster its cohesive understanding
and a coherent explanation regarding all the experimental
procedures and results and must provide the minimal
information necessary for an independent reproduction
of the research.

Short communication

A succinct account of the final results of an experimental
work, which has full justification for publication, although
with a volume of information which is not sufficient to be
considered a full-length research article. The results used
as the basis to prepare the short communication cannot
be used subsequently, neither partially nor wholly, for the
presentation of a full-length article.

Technical note

An evaluation report or proposition of a method,
procedure or technique that correlates with the scope of
RBZ. Whenever possible, one should show the advantages
and disadvantages of the new method, procedure or
technique proposed, as well as its comparison with those
previously or currently employed, presenting the proper
scientific rigor in analysis, comparison, and discussion of
results.

Board-invited reviews

An approach that represents state-of-the-art or critical
view of issues of interest and relevance to the scientific
community. It can only be submitted by invitation of
the editorial board of RBZ. The invited reviews will be
subjected to the peer-review process.

Editorial

Notes to clarify and establish technical guidelines and/
or philosophy for designing and making of articles to be
submitted and evaluated by RBZ. The editorials will be
drafted by or at the invitation of the editorial board of RBZ.

3. Guidelines to prepare the manuscript

3.1. Structure of a full-length research article

Figures, Tables, and Acknowledgments should be sent
as separated files and not as part of the body of the
manuscript.

The articleis divided into sections with centered headings,
in bold, in the following order: Abstract, Introduction,
Material and Methods, Results, Discussion (or Results and
Discussion), Conclusions, Acknowledgments (optional) and
References. The heading is not followed by punctuation.

3.1.1. Manuscript format

The text should be typed by using Times New Roman font
at 12 points, double-space (except for Abstractand Tables,
which should be set at 1.5 space), and top, bottom, left and
right margins of 2.5, 2.5, 3.5, and 2.5 cm, respectively.

The text should contain up to 25 pages, sequentially
numbered in arabic numbers at the bottoem, leaving the
authors to bear the additional costs of publishing extra
pages atthe time of publication (see publication costs). The
file must be edited by using Microsoft Word® software.

3.1.2.Title

The title should be precise and informative, with no more
than 20 words. It should be typed in bold and centered
as the example: Nutritional value of sugar cane for
ruminants. Names of sponsor of grants for the research
should always be presented in the Acknowledgments
section.

3.1.3. Authors

The name and institutions of authors will be requested
at the submission process; therefore they should not be
presented in the body of the manuscript. Please see the
topic 4. Guidelines to submit the manuscript for details.

The listed authors should be no more than eight.

Spurious and “ghost” authorships constitute an unethical
behavior. Collaborative inputs, hand labor, and other
types of work that do not imply intellectual contribution
may be mentioned in the Acknowledgments section.

3.1.4. Abstract

The abstract should contain no more than 1,800 characters
including spaces in a single paragraph. The information
in the abstract must be precise. Extensive abstracts will
be returned to be adequate with the guidelines.

The abstract should summarize the objective, material and
methods, results and conclusions. It should not contain any
introduction. References are never cited in the abstract.

The text should be justified and typed at 1.5 space and come
atthe beginning of the manuscript with the word ABSTRACT
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capitalized, and initiated at 1.0 cm from the left margin. To
avoid redundancy the presentation of significance levels of
probability is not allowed in this section.

3.1.5. Key Words

At the end of the abstract list at least three and no more
than six key words, set off by commas and presented in
alphabetical order. They should be elaborated so that the
article is quickly found in bibliographical research. The
key words should be justified and typed in lowercase.
There must be no period mark after key words.

3.1.6. Introduction

The introduction should not exceed 2,500 characters with
spaces, briefly summarizing the context of the subject,
the justifications for the research and its objectives;
otherwise it will be rerouted for adaptation. Discussion
based on references to suppoert a specific concept should
be avoided in the introduction.

Inferences on results obtained should be presented in the
Discussion section.

3.1.7. Material and Methods

Whenever applicable, describe at the beginning of the
section that the work was conducted in accordance
with ethical standards and approved by the Ethics and
Biosafety Committee of the institution.

A clear description on the specific original reference
is required for biological, amalytical and statistical
procedures. Any modifications in those procedures must
be explained in detail.

3.1.8. Results and Discussion

In making this section, the author is granted to either
combine the results with discussion or to write two
sections by separating results and discussion (which
is encouraged). Sufficient data, with means and some
measure of uncertainty (standard error, coefficient of
variation, confidence intervals, etc.) are mandatory,
to provide the reader with the power to interpret the
results of the experiment and make his own judgment.
The additional guidelines for styles and units of RBZ
should be checked for the correct understanding of the
exposure of results in tables. The Results section cannot
contain references.

In the Discussion section, the author should discuss the
results clearly and concisely and integrate the findings
with the literature published to provide the reader with a
broad base on which they will accept or reject the author’s
hypothesis.

Loose paragraphs and references presenting weak
relationship with the problem being discussed must
be avoided. Neither speculative ideas nor propositions
about the hypothesis or hypotheses under study are
encouraged.

3.1.9. Conclusions

Be absolutely certain that this section highlights what is
new and the strongest and most important inferences
that can be drawn from your observations. Include the
broader implications of your results. The conclusions are
stated by using the present tense.

3.1.10. Acknowledgments
This section is optional. It must come right after the
conclusions.

The Acknowledgments section must not be included
in the body of the manuscript; instead, a file named
Acknowledgment should be prepared and then uploaded
as an additional document during submission. This
procedure helps RBZ to conceal the identity of authors
from the reviewers.

3.1.11. Use of 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 use of author-defined abbreviations and acronyms
should be avoided, as for instance: T3 was higher than T4,
which did not differ from T5 and T6. This type of writing is
appropriate for the author, but of complex understanding
by the readers, and characterizes a verbose and imprecise
writing.

3.1.12. Tables and Figures

It is essential that tables be built by optien “Insert Table”
in distinct cells, on Microsoft Word® menu (No tables
with values separated by the ENTER key or pasted as
figure will be accepted). Tables and figures prepared by
other means will be rerouted to author for adequacy to
the journal guidelines.

Tables and figures should be numbered sequentially in
Arabic numerals, presented as separate files to be uploaded,
and must not appear in the body of the manuscript.

The title of the tables and figures should be shert and
informative, and the descriptions of the variables in the
body of the table should be avoided.
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In the graphs, designations of the variables on the X and
Y axes should have their initials in capital letters and the
units in parentheses.

Non-original figures, i.e, figures published elsewhere,
are only allowed to be published in RBZ with the express
written consent of the publisher or copyright owner. It
should contain, after the title, the source from where they
were extracted, which must be cited.

The units and font (Times New Roman) in the body of the
figures should be standardized.

The curves must be identified in the figure itself. Excessive
information that compromises the understanding of the
graph should be avoided.

Use contrasting markers such as circles, crosses, squares,
triangles or diamonds (full or empty) to represent points
of curves in the graph.

Figures should be built by using Microsoft Excel®, or
even the software Corel Draw® (CDR extension) to
allow corrections during copyediting, and uploaded as
separate files, named Figures during submission. Use
lines with at least 3 /4 width. Figures should be used only
in monochrome and witheut any 3-D or shade effects. Do
not use bold in the figures.

The decimal numbers presented within the tables and
figures must contain a point, not a comma mark.

Mathematical formulas and equations must be inserted in
the text as an object and by using Microseft Equation or
a similar tool.

3.1.13. References
Reference and citations should follow the Name and Year
System (Author-date)

3.1.14. Citations in the text

The author’s citations in the text are in lowercase, followed
by year of publication. In the case of two authors, use ‘and’;
in the case of three or more authors, cite only the surname
of the first author, followed by the abbreviation et al.

Examples:

Single author: Silva (2009) or (Silva, 2009)

Two authors: Silva and Queiroz (2002) or (Silva and
Queiroz, 2002)

Three or more authors: Lima et al. (2001) or (Lima et al, 2001)

The references should be arranged chronelogically and
then alphabetically within a year, using a semicolon (;)
to separate multiple citations within parentheses, e.g.
(Carvalho, 1985; Britto, 1998; Carvalho et al., 2001).

Two or mere publications by the same author or group of
authors in the same year shall be differentiated by adding
lowercase letters after the date, e.g., (Silva, 2004a,b).

Personal communication can only be used if strictly
necessary for the development or understanding of the
study. Therefore, it is not part of the reference list, so
it is placed only as a footnote. The author's last name
and first and middle initials, followed by the phrase
“personal communication”, the date of notification,
name, state and country of the institution to which the
author is bound.

3.1.15. References section

References should be written on a separate page, and
by alphabetical order of surname of author(s), and then
chronologically.

Type them single-spaced, justified, and indented to the
third letter of the first word from the second line of
reference.

All authors’ names must appear in the References section.

The author is indicated by their last name followed by
initials. Initials should be followed by period (.) and space;
and the authors should be separated by semicolons. The
word ‘and’ precedes the citation of the last author.

Surnames with indications of relatedness (Filho, Jr., Neto,
Sobrinho, etc.) should be spelled out after the last name
(e.g., Silva Seobrinho, ].).

Do not use ampersand (&) in the citations or in the
reference list.

As in text citations, multiple citations of same author or
group of authors in the same year shall be differentiated
by adding lowercase letters after the date.

In the case of homonyms of cities, add the name of the
state and country (e.g. Gainesville, FL, EUA; Gainesville,
VA, EUA).

Sample references are given below.
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Articles

The journal name should be written in full. In order to
standardize this type of reference, it is not necessary to quote
the website, only volume, page range and year. Do not use a
comma (,) to separate journal title from its volume; separate
periodical volume from page numbers by a colon (:).

Miotto, F. R. C.; Restle, J.; Neiva, ]. N. M.; Castro, K. |;
Sousa, L. F; Silva, R. O.; Freitas, B. B. and Ledo, ]. P
2013. Replacement of corn by babassu mesocarp bran
in diets for feedlot young bulls. Revista Brasileira de
Zootecnia 42:213-219.

Articles accepted for publication should preferably be
cited along with their DOL

Fukushima, R. §. and Kerley, M. 5. 2011. Use of lignin
extracted from different plant sources as standards in
the spectrophotometric acetyl bromide lignin method.
Journal of Agriculture and Food Chemitry, doi: 10.1021/
jf104826n (in press).

Books

If the entity is regarded as the author, the abbreviation
should be written first accompanied by the corporate
body name written in full.

In the text, the author must cite the method utilized,
followed by only the abbreviation of the institution and
year of publication.

e.g.: “..were used to determine the mineral content of the
samples (method number 924.05; AQAC, 1990)"

Newmann, A. L. and Snapp, R. R. 1997, Beef cattle. 7th ed.
John Wiley, New York.

AOAC - Association of Official Analytical Chemistry.
1990. Official methods of analysis. 15th ed. AQAC
International, Arlington, VA.

Book chapters

The essential elements are: author (s], year, title and
subtitle (if any), followed by the expression “In", and the
full reference as a whole. Inform the page range after
citing the title of the chapter.

Lindhal, I. L. 1974, Nutricidén y alimentacién de las
cabras, p.425-434. In: Fisiologia digestiva y nutricion
de los ruminantes. 3rd ed. Church, D. C., ed. Acribia,
Zaragoza.

Theses and dissertations

[tisrecommended notto mention theses and dissertations
as reference but always to look for articles published
in peer-reviewed indexed journals. Exceptionally, if

necessary to cite a thesis or dissertation, please indicate
the following elements: author, year, title, grade, university
and location.

Castro, F. B. 1989. Avaliacdo do processo de digestio
do bagaco de cana-de-acticar auto-hidrolisade em
bovinos. Dissertagdo (M.Sc.). Universidade de Sdo
Paulo, Piracicaba.

Palhdo, M. P. 2010. Induced codominance and double
ovulation and new approaches on luteolysis in cattle.
Thesis (D.Sc.). Universidade Federal de WVicgosa,
Vicosa, MG, Brazil.

Bulletins and reports

The essential elements are: Author, year of publication,
title, name of bulletin or report followed by the issue
number, then the publisher and the city.

Goering, H. K. and Van Soest, P. ]. 1970. Forage fiber
analysis (apparatus, reagents, procedures, and some
applications). Agriculture Handbook No. 379. ARS-USDA,
Washington, D.C., USA.

Conferences, meetings, seminars, etc.

Quote a minimal work published as an abstract, always
seeking to reference articles published in journals indexed
in full.

Casaccia, ]. L,; Pires, C. C. and Restle, ]. 1993. Confinamento
de bovinos inteiros ou castrados de diferentes grupos
genéticos. p.468. In: Anais da 302 Reunido Anual da
Sociedade Brasileira de Zootecnia. Sociedade Brasileira
de Zootecnia, Rio de Janeiro.

Weiss, W. P. 1999. Energy prediction equations for ruminant
feeds. p.176-185. In: Proceedings of the 61th Cornell
Nutrition Conference for Feed Manufacturers. Cornell
University, Ithaca.

Article and/or materials in electronic media
In the citation of bibliographic material obtained by
the Internet, the author should always try to use signed
articles, and also it is up to the author to decide which
sources actually have credibility and reliability.

In the case of research consulted online, inform the
address, which should be presented between the signs < >,
preceded by the words “Available at” and the date of access
to the document, preceded by the words "Accessed on:"

Rebollar, P. G. and Blas, C. 2002. Digestion de la soja integral
en rumiantes. Available at: <http://www.ussoymeal.
org/ruminant_s.pdf.> Accessed on: Oct. 28, 2002.
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Quotes on statistical software

The RBZ does not recommend bibliographic citation of
software applied to statistical analysis. The use of programs
must be informed in the text in the proper section, Material
and Methods, including the specific procedure, the name of
the software, its version and/or release year.

“.. statistical procedures were performed using the MIXED
procedure of SAS (Statistical Analysis System, version 9.2.)"

3.2. Structure of the article for short

communication and technical note

The presentation of the title should be preceded by
the indication of the type of manuscript whether it is a
short communication or a technical note, which must be
centered and bold.

The structures of short communications and technical
notes will follow guidelines set up for full-length papers,
limited, however, to 14 pages as the maximum tolerated
for the manuscript.

Processing and publishing fees applied to communications
and technical notes are the same for full-length papers,
considering however, the limit of four pages in its final form.
A fee will be charged for publishing additional pages.

3.3. Additional guidelines for style and units — Use
of percentage

Because of the intense use of units in percentage form (%),
the Editorial Board of Revista Brasileira de Zootecnia
defines that percentage should be exceptionally and
seldom used only for description of relative variations
(e.g., variatien of a result obtained in a given treatment in
relation to other treatment) and not as an absolute unit
of measurement.

3.3.1. Chemical or feed composition of diets

Chemical compositions of diets or feedstuffs have to be
expressed as mass contents, e.g., g kg™ of dry matter or
g kg as fed.

Examples:
Food composition of the concentrate mixture supplied to
animals

Item Incorrect (%) Correct (g kg™ as fed)
Corn grain 70.0 700
Soybean meal 27.0 270
Urea 1o 10
Mineral mixture 2.0 20

Chemical composition of corn silage

Ttem Incorrect (%) Correct (g kg™ as fed)
Dry matter® 35.23 3523
Organic matter® 05.45 954.5

Crude protein® 7.86 78.6

Ether extract® 2,35 23.5
Neutral detergent fiber 55.86 558.6
corrected for ash and protein®

Non-fibrous carbohydrates*  29.38 293.8
Non-protein nitrogen? 32.45 324.5

1 Incorrect: percent as fed. Correct: gkg ™" as fed.
2 Incorrect: dry matter percentage. Correct ghg™ dry matter.
?# Incorrect: total nitrogen percentage. Correct: g ke total nitrogen.

3.3.2. Measures of intake
Measures ofintake have to be expressed as mass consumed
per mass unit per unit of time.

Example:

Incorrect: “.. animals presented average intake of 2.52%
of body weight..."

Correct: “... animals presented average intake of 25.2 gkg™ d™*
of body weight..."

3.3.3. Units expressed as coefficients

In animal science, it is common to produce variables given
by the ratio between two variables. Therefore, because
they represent direct measures made at the experimental
unit and not relative comparisons among different
situations (e.g., among treatments], those variables have
to be expressed as mass unit per mass unit.

Most common examples:

Measures of digestibility coefficients:

Incorrect: “... the apparent digestibility coefficient of dry
matter was 62.5%..."

Correct: “.. the apparent digestibility coefficient of dry
matter was 0.625.." (In this example, because it is a
fractional measure, it is understood that it is expressed
as g g! or kg kg™). Another possibility is to express it as
625.0 g kg™ of dry matter.

Measures of fractions in degradation assays or body
fraction yields or microbial growth

Incorrect: “... estimate of potentially degradable insoluble
fraction of protein was 36.2%..."

Correct: “.. estimate of potentially degradable insoluble
fraction of protein was 36.3 g/100 g...” Another possibility
is to express it as 363.0 g kg™ of crude protein.

Incorrect: “..average carcass dressing was 52.1% of body
weight..."

Correct: “..average carcass dressing was 52.1 kg/100 kg
of body weight..."
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Incorrect: “... a microbial yield efficiency of 12.53%

in comparison with intake of total digestible
nutrients..."
Correct: “.. a microbial vield efficiency of 1253 g

of microbial protein per kg of total digestible
nutrients...”

Rates or variations over time in enzymatic
measures or degradation assays or transit in the
gastrointestinal tract

Incorrect: “... passage rate of fibrous material in the rumen
environment was 3.5% /h..."

Correct: “..... passage rate of fibrous material in the rumen
environment was 0.035 h™...” The number of decimal
places to be presented should not exceed four; otherwise
use scientific notation, i.e,, a x 10, or change the scale of
measurements.

Coefficients of correlation and determination, and
descriptive levels of probability

Coefficients of correlation and determination, and levels
of probability are fractions and should not be expressed
as percentage.

Incorrect: “... the coefficient of determination of the model
was 92.53%..."

Correct: “.. the coefficient of determination of the model
was 0.9253.."

Incorrect: “.. variables were strongly correlated (rr=-82.39%).."
Correct: “.variables were strongly correlated (r=-0.8239).."

Incorrect: “... @ = 5%."
Correct: “... e = 0.05."

3.3.4. Correct use of percentages

As previously highlighted, percentage should be used
only for description of relative variations. And it must be
used with parsimony.

Example:

Table 1 - Serum urea nitrogen concentrations (SUN, mg dL™) ...
in grazing cattle

Suplement?
Item CV (%)
Control Protein Starch
SUN 9.5b 14.3a 9.4b 7.8

% Means within rows followed by different letters are different by the Tukey test
(P=0.05).

“..protein supplementation increased SUN concentration
by 50.5% in relation to the control..”

3.4. Additional guidelines for style and units -
Representation of dispersion

The clear, cohesive and correct representation of the
results of a research paper is a key component of the
characteristics that comprise comprehension, quality and
reliability of the scientific publishing process.

However, the direct observation of the manuscripts
submitted and the papers published by RBZ enlightens
the plurality of the forms of exposure of the indicators of
significance and dispersion (measures of uncertainty) of
the results presented.

The Editorial Board of RBZ understands that the number
of particularities in the form of exposing the results is
directly proportional to the number of experimental
designs and arrangements, as well as the number of
statistical methods utilized.

Nevertheless, standard guidelines should and can be
adopted by the authors in order to make the manner of
exposure of the results more homogeneous. Thus, the
guidelines presented below, which comprise the most
common situations, must be followed by the authors
for the correct establishment of the publishing style of
Revista Brasileira de Zootecnia.

3.4.1. About the representation of the descriptive levels

of probability for type | error (P-value)

Following the international trend of results exposure
in research papers, the authers are recommended to
present P-values from the statistical analyses to the
readers, regardless of the critical level of probability
adopted in the manuscript (o value). Whatever methods
have been applied will not alter the discussion content at
all. However, this makes the presentation of results more
clear and allows the reader to make “judgments” on the
results if they have a different view from that presented
by the authors. Reference notes for significance (e.g., use
of asterisks) should be avoided.

It is mandatory that the P-value be presented with three
decimal places. It must not be displayed with 2 decimal
places, for it can generate ambiguity of interpretation
(e.g., let us suppose that one assumes a = 0.05. If two
variables tested independently present P-values of 0.049
and 0.051, the rounding off for the two decimal places
will make a P-value of 0.05 for both; however, one shows
significant effect, whereas the other does not.)
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3.4.2. About the critical level of probability (the a value)
adopted in

representation throughout the text
For the right discernment between significance and
non-significance in hypothesis testing, according to the

the manuscript and the significance

Neyman-Pearson school there is the need for establishing
a (maximum) critical level of probability acceptable
for type I error, from which the differences must be
assumed as non-significant, most commonly known as “a
value”. This must be properly exposed at the end of the
description of the statistical procedures, because itis part
of the methods set for the research paper.

Example: “..c = 0.05."

The choice of the « value must be done during the
experimental planning, considering the factors inherent
to the environment and the experimental material
and the natural wvariability of the response wvariables
to be assessed at the assay. Although the a value refers
nominally to control of type I error, it must be pointed out
that the probability of occurrence of type I and II errors
commonly manifest antagonistically. Therefore, more
strict a values (e.g., 0.01) represent a great control of type
I error, but may reduce the level of control of type Il error.
In this way, it is up to the researcher, after the proper
experimental considerations, to define the priorities of
control of the statistical errors in their conditions and to
adopt the pertinent a level.

If an author chose to make assertions about significance
or no significance based on the previous choice of a, the
indication of significance must agree with that choice.
For instance, let us take a study conducted with a = 0.05.
In this study, the analysis of variance showed a P-value
of 0.019. When presenting this to the reader in the text,
the author must utilize: "..a difference was observed
(P<0.05)"

For expressions in the text, use the letter P (capital letter),
not in italic and without spaces. Example: “..intake
increased (P<0.05), but there was no change in weight
gain (P=0.05)." Additionally, for an RBZ's convention, the
symbols £ or 2 must not be used. Use only < or >. Do not
use the form “P=0.XX".

The basic theory of hypethesis testing shows us the fact
that there are two, and only two, distinct regions under a
distribution of probability when this is utilized in the test:
acceptance region of HO and rejection region of HO (or
region of no rejection of HO and region of no acceptance
of HO, as some areas would rather use).

This leads us to the warning about two common mistakes
involving the interpretation of significance: the use of
the term “tendency” or “trend” and the qualification of
significance (according to the Neyman-Pearson school).
To illustrate the first mistake, let us suppose that an
author is conducting a research project in whose planning
o= 0.05. At the analyses, for one of the variables, a P-value
of 0.061 was observed. Due to the proximity of this value
to the a value, the researcher presents in their text:
“...for the X variable there was tendency for difference..."

Considering the summarized idea of tests and hypotheses
presented previously, this type of argument is inwvalid,
since there is no region of “tendency for acceptance of HO"
or “tendency for rejection of HO". Thus, the value of the
statistics calculated can only be included in the regions
of “rejection” or “not rejection” of HO. In this sense, the
proximity of the value to a does not matter, contrarily to
which region the statistics’ calculated value suits.

QOtherwise, to illustrate the second mistake, let us take a
research paper in whose planning « = 0.05. In this case, two
variables presented at ANOVA, P-values of 0.035 and 0.002.
Some may state that the first result is taken as significant,
and the second as "highly” significant, which characterizes
qualification. Again, there is the warning: the proximity
between the values of P and o does not matter. Hence,
there are no “little”, “very”, "highly” or “poorly” significant
results, but only significant or non-significant.

However, there is an increasing tendency among authors
worldwide to commingle the Fisher schoel with the Neyman-
Pearson school, i.e., to present significance level and
compromise statistical precision with body of evidence in
rejecting or not rejecting the null hypothesis. The Fisher
school is based on body or strength of evidence, which
meansthatthe lower the P-value, the stronger the evidence.
By body of evidence we mean that for some reason, such
as some experimental conditions that could be controlled
but were not, or some variable or variables that are known
to interfere on treatment effects but were not dealt with for
some particularreason (cost, rain, drought, etc.), aresearcher
is not forced to conclude in favor of the maintenance of
the status quo simply because he (she) found P=0.058.
Therefore, we strongly suggest the presentation of the
confidence intervals because they combine the magnitude
of a treatment effect with the statistical precision and, as
such, it circumvents the accept-reject dichotomy of the
null hypothesis. Confidence intervals move us away from
that dichotomy (Stang et al,, 2010)%

' Stang, A.: Poole, C. and Kuss, 0. 2010, The ongoing tyranny of statistical
significance testing in biomedical research. European Journal of
Epidemiclogy 25:225-230.
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The probability that a continuous random variable equals
any one value is ZERO. That's why confidence intervals
are built, because instead of making inference about
the true value of a parameter, we are now interested
in inferring that the true value of the parameter lies
within some interval, i.e., the confidence interval. For
all practical applications this means that estimates have
to be given as the estimate of the mean plus or minus a
certain amount (Mood et al,, 19?4]2. Therefore,

P[F— LN Insp<xy+t, Ns* n} =095
means that the probability that the random interwval

— [T, — (2]
(_r Sl g pNS I, XL NS R )coversthe unknown

true mean i equals 0.95. The length of the interval is
2t ¥5° /n and is dependent on sample size (n)
and sample variance (s7). The statistics t, .o is some
statistics that could be computed from data and on
the prior establishment of the significance level(a).
Therefore, if authors want to present confidence
intervals, they must previously define them. As
possible examples we list:

“.... the means were presented as

(?— hwnNs  In, T+ o nNs'In ).";

“... and confidence intervals for the means presented as

Ykl o N

X

There are statistical softwares that present confidence
intervals as outputs, and in such cases, the length of the
intervals presented can be calculated as the upper minus
the lower limits of the confidence interval. Therefore,
provided that the assumption about the distribution of
errors holds true, for a given statistics computed from the

data, 1, . +s”/n = (upper — lower)/ 2. For all cases
reported above, &= RMS, in which EMS is the residual

mean square.

3.4.3. Suggestions of styles for the representation of
P-values and dispersion indicators in Tables for the most
common experimental designs and arrangements?

Balanced experiments with qualitative treatments,
conducted without the adoption of experimental
arrangements, and considering homogeneous
variances among treatments

* Mood, A. M.; Graybill, F. A. and Boes, D. C. 1974, Intoduction to the
theory of statistics. McGraw-Hill Kogakusha, LTD., Tokyo.

# All the examples herein described are hypothetical. None of them was
taken from real experimental situations.
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In these situations, this form of table is recommended:

Table 1 - Voluntary intake of animals fed a diet with different
energetic sources

Energetic source?

Item P-value CV (%)
Alpha Beta Gamma
kgd™!
Dry matter 6.301a 5.302b 5.892ab 0.036 5.3
g/kg of body weight
Neutral detergent 12.5a 10.4b 11.2b 0.045 4.8

fiber

* Means in the same row followed by different letters are different by the Tukey
test [P<0.05).

In this example, the coefficient of variation (CV] is
calculated as:

A RMS

CVF (%)= ———x 100

in which: RMS = residual mean square; and ¥ _ gyerall

mean obtained from all the observations.

Although CV is widely adopted in Brazil, there is a trend
for its replacement in the international journals by the
standard error of the mean. This also shows as reality for
the users of PROC MIXED of SAS, which does not compute
CV values for ANOVA. If this is the option for the authors,
the tables can be put together as:

Table 2 - Total digestibility coefficients (g g™*) of animals fed
diets containing different energetic sources

Energetic source?

Beta

Item P-value SEM

Alpha Gamma

Dry matter 0.605b 0.612b 0.66%a 0.0172 0.035

2 Means in the same row followed by different letters are different by the Tukey
test [P<0.05).

The standard error of the mean must be expressed with
the same number of decimal places applied to the means,
and can be represented in the table by the acronym “SEM"
or by the notation Sy. For the specific case of this example,
SEM is calculated as:
RMS
n

5

X

in which: RMS = residual mean square; and n = number of
observations in each treatment.

It is important to emphasize that in case of supposition
of homogeneous variances among treatments, only one
indicator of variance must be presented; the indicatien
of different standard errors to the different treatments is
inconsistent with the presuppesitions of the analyses.



Balanced experiments balanced with qualitative
treatments, adoption of
experimental  arramngements considering
heterogeneous variances amoing treatments

This type of experimental interpretation has become
common with the evolution of the statistical software,
especially with the utilization of PROC MIXED, from SAS.
In this case, as different variances will be assumed among
treatments, each treatment must be followed by its
respective indicator of dispersion; in this case, the standard
error may be used. Another possibility is to present the
associated confidence intervals for treatment means.

conducted without the
and

Table 3 - Characteristics of the metabolism of nitrogen
compounds in animals fed different protein

spurces
Protein source?
Item P-value
Omega Pi Kapa
Serum urea 12.35+1.36b 17.184#1.75a 18.54+#0.98a 0.023

nitrogen (mg dL™)

! Means in the same row followed by different letters are different by the Tukey-
Kramer test (P<0.05).

We stress that the indicator of dispersion presented in
Table 1 is inherent to the treatment’'s mean (thence the
association by the symbol ). In this case, the standard
error is mandatory (standard deviation must not be used).
The presentation of the confidence intervals may offer a
rather comprehensive data description.

Balanced experiments with quantitative treatments,
conducted without the adoption of experimental
arrangements and  considering homogeneous
variances among treatments

The differences between quantitative treatments must not
be interpreted by means of conventional tests of multiple
comparisons (e.g., Tukey, LSD, Duncan, SNEK, Dunnett).
Utilize appropriate tests of multiple comparisons (e.g.
The Williams test) or utilize regression models (linear or
nonlinear).

A common and usually efficient form to interpret can be
achieved by performing orthogonal decomposition of the
sum of squares for treatments in contrasts associated
with the different order effects (e.g., linear, quadratic,
cubic, ete.). This decomposition can be done through the
adjustment of equation oflinear regression corresponding
to the highest significant order effect*.

* When fitting the linear regression models, use the notation “r®"
(lowercase) for functions with a single independent variable (e.g.
simple linear) and "R®" (capital letter) for the functions with more than
one independent variable or for polynomial medels (e.g., quadratic).

In the case of orthogonal decomposition, it must be
emphasized that experiments carried out with “p” levels
(in the case above, four levels of additive in the diet; p=4)
provide evaluation of “p-1" order effects (in the example,
p - 1= 3; linear, quadratic and cubic).

The adoption of the maxim “models of cubic or superior
order do not make sense” must be careful, and in some
cases, this can distort the presentation and interpretation
of results.

Example:

Table 4 - Performance characteristics of animals fed diets
containing different levels of additive

Additive (g kg™ of dry

P-value®
matter] vatue

Item v (%)
0 3 6 9 L Q C

Intake (g)? 125 135 147 152 38 0015 0.225 0.567

YL, Q and C - linear, quadratic and cubic effects, concermung the melusion of additve
m the diet.
= ];= 1258 +3.10 = X {r* =0.976).

Inseme caseswherehigh-degree effectsarenotsignificant,
one can proceed to its grouping in the interpretation
of the experiment as "lack of fit", which can reduce the
number of columns in the tables.

Example:

Table 5 - Performance characteristics of animals fed diets
containing different levels of additive

Additive (g kg™ of dry matter] v P-valuel2

Item
o 3 & 9 12 [(®) L Q LF

Intake (g)* 125 135 147 152 161 4.1 0.032 0.359 0.603

1L and Q- effects of linear and quadratic order concerning the inclusion of additive
in the diet.

ZLF - lack of fit.

: }3 =126.2 + 2,966 = X (¥ = 0.985).

One example is shown in Figure 1, which simulates the
interpretation of the concentration of rumen ammonia
nitrogen as a function of the time after feeding. Observing
the points equivalent to the average concentrations
obtained in each period, it can be easily seen that the
concentration of ammenia nitrogen rises up to the
point of highest concentration more intensely than it
declines after this point. So, at the interval evaluated,
the elevation and reduction of the concentration of
ammoniacal nitrogen are asymmetric in relation to the
point of maximum concentration. The interpretation of
this by a model of second degree (quadratic) implicitly
assumes that elevation and reduction happen with the
same intensity, i.e., symmetrically in relation to the point
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of maximum concentration (which ends up distorting the
location of the maximum point). In this case, as can be seen
in Figure 1, the description is more coherent and logically
done by function of the third degree (asymmetric in
relation to the maximum point).

] 1 d 3 a 5 &

Time after feeding (h)

Figure 1 - Concentration of ruminal ammonia nitrogen as a
function of the time after feeding (dashed line
indicates quadratic function; continuous line
indicates cubic function).

Balanced experiments with qualitative treatments,

conducted with the adeption of experimental

arrangements and considering homogeneous

variances among treatments

The adoption of experimental arrangements (e.g., factorial,
split plot) is common in experiments in the animal science
area, and the information from their application must be
adequately exposed to the reader.

As an example, in factorial arrangements the treatments are
definedbythe combinationofthedifferentlevels (quantitative
or qualitative) of the facters studied. They start to build the
aim of studies in terms of their possible interaction or their
direct (independent) effects, should they not interact with
themselves, on the response variables. Hence, this piece of
information (interaction and/or independent effects) must
be presented coherently to the reader.

Example:

Table 6 - Voluntary intake in ruminants fed low-quality forage
supplemented with nitrogen compounds and/or
starch

WHN N
Item SEM
Wi 5 WS 5 N 5 N=5

P-value!

gkg* of body weight
128 120 11

NDFap 112 105 0.003 0.046 0485

WN - without nitrogen compounds; N - with nitrogen compounds; W5 - without

starch; 5 - with starch; NDFap - Neutral detergent fiber corrected for ash and

protein.

N, S and N = 5 - effects of supplementation with nitrogen compounds,
supplementation with starch and their interaction, respectively.
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3.5. Additional guidelines for style and units -
Abbreviation

The use of defined abbreviations and acronyms by the
authors, especially for treatments, should be avoided.
When necessary, the abbreviation should be defined the
first time it is used in the summary (abstract) and again
in the body of the manuscript.

There is no need to define symbols for chemical elements
or simple compounds. Units of weights and measures
conform to international standards; therefore it is
incorrect to create new abbreviations.

Abbreviations in the titles and tables should be avoided.
Long terms or expressions that aesthetically do not fit as
written in tables should be spelled out as footnote of the
table or figure.

Example: "Average contents of dry matter (DM), crude
protein (CP), acid detergent fiber (ADF), neutral detergent
fiber (NDF), ether extract (EE), mineral matter (MM)],
organic matter (OM), total carbohydrates (TC), non-fiber
carbohydrates (NFC), and total digestible nutrients (TDN)
of the ingredients of the experimental diets.”

Suggestion: "Chemical composition of the experimental
diets”

Do not start a sentence with an abbreviation, acronym or
symbol.

Wrong: “TC is a parameter that influences the final quality
of the silage.”

Suggestion: Total carbohydrate composition influences
the final quality of the silage.

The use of abbreviations and acronyms in the summary
should be limited. Too many abbreviations in the
text makes it aesthetically cluttered and impairs the
comprehension. The description by using abbreviations
is appropriate for the author, but difficult to interpret for
the reader, who will need te stop reading to consult the
descriptions in the text.

Units of measure are not abbreviated when they follow a
number in full at the beginning of a sentence.

Wrong: 2 L of water were added to the contents for
analysis (...)

Suggestion: Two liters of water were added (...)

All abbreviations are written as singular, although they
can be plural in the context (VFA instead of VFAs).
Abbreviations are generally not permitted in either the
title or conclusions.
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3.5.1. Abbreviations

AA = amino acid
AAT = essential amino acid(s)
ACTH = adrenocoerticotropic hormone

ADDM = apparent digestibility of dry matter

ADF = acid detergent fiber

ADFI =average daily feed intake (differs from DMI)

ADG = average daily gain

ADIN = acid detergent insoluble nitrogen
ADL = acid detergent lignin

ADP = adenosine diphosphate

Al = artificial insemination

AIA = acid insoluble ash

AMP = adenosine monophosphate
ANOVA = analysis of variance

ATP = adenosine triphosphate
ATPase = adenosine triphosphatase
avg = average (use only in tables)

BCS = body condition score

BHEA = B-hydroxybutyrate

ELUE =best linear unbiased estimator
BLUP = best linear unbiased predictor
bp = base pair

BSA = bovine serum albumin

bST = bovine somatotropin

BTA = Bos taurus autosome

BUN = blood urea nitrogen

BW = body weight

CCW= cold carcass weight

cDNA = complementary deoxyribonucleic acid

CF = crude fiber

CI = confidence interval*

CLA = conjugated linoleic acid
CN = casein

CoA = coenzyme A

Co-EDTA = Cobalt ethylenediaminetetraacetate

CP = crude protein

cRNA = complementary ribonucleic acid
CV = coefficient of variation®

DCAD = dietary cation-anion difference
DE = digestible energy

df = degrees of freedom*®

DFD(meat) = dark, firm, and dry

DIM = days in milk

DM = dry matter

DMI = dry matter intake

DNA = deoxyribonucleic acid

DNase = deoxyribonuclease

EBV = estimated breeding value

eCG = equine chorionic gonadotropin
ECM = energy-corrected milk

EDTA = ethylenediaminetetraacetic acid
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EE = ether extract

EFA = essential fatty acid

EIA = enzymeimmunoassay

ELISA = enzyme-linked immunosorbent assay
EPD = expected progeny difference

ETA = estimated transmitting ability

FA = fatty acid

FCM = fat-corrected milk

FFA = free fatty acids

FSH = follicle-stimulating hormone

GAPDH = glyceraldehyde 3-phosphate dehydrogenase
GC-MS = gas chromatography-mass spectrometry
GE = gross energy

GH = growth hormone
GHRH = growth hormone-releasing hormone
GLC = gas-liquid chromatography
GLM = general linear model
GnRH = gonadotropin-releasing hormone
h2 = heritability*
hCG = human chorionic genadotropin
HCW = hot carcass weight
HEPES = N-2-hydroxyethyl piperazine-N'-ethanesulfonic
acid
HPLC = high performance (pressure] liquid chromatography
HTST = high temperature, short time
i.d. = inside diameter
im. = intramuscular
i.p. = intraperitoneal
i.v. = intravenous

IFN = interferon

Ig = immunoglobulin

IGF = insulin-like growth factor

IGFBP =insulin-like growth factor-binding protein
IL = interleukin

IMI = intramammary infection

IR = infrared reflectance

IVDMD = in vitro dry matter disappearance

LA = lactalbumin

LD50 = lethal dose 50%

LG = lactoglobulin

LH = luteinizing hormone

LHRH = luteinizing hormone-releasing hormone
Lig = lignin

LM = longissimus(dorsi) muscle

LPS = lipopolysaccharide

LSD = least significant difference*

LSM = least squares means™®

mAb = monoclonal antibody

ME = metabolizable energy

MEn = metabolizable energy corrected for nitrogen balance
MIC = minimum inhibitory concentration

ML = maximum likelihood

MP = adenosine monophosphate

84



MP = metabolizable protein

mRNA = messenger ribonucleic acid

MS = mean square*

mtDNA = mitochondrial deoxyribonucleic acid
MUFA = monounsaturated fatty acids

MUN = milk urea nitrogen

n = number of samples*

NAD = nicotinamide adenine dinucleotide
NADH = reduced form of NAD

NADP = nicotinamide adenine dinucleotide phosphate
NADPH2 = reduced form of NADP

NAGase = N-acetyl--D-glucosaminidase

NAN = nonammonia nitrogen

NDF = neutral detergent fiber

NE = net energy

NEFA = nonesterified fatty acids

NEg = net energy for gain

NEI = net energy for lactation

NEm = net energy for maintenance

NEm+p =net energy for maintenance and production
NEp = net energy for production

NFC = nonfiber carbohydrates

NPN = nonprotein nitrogen

NRC = National Research Council

NS = nonsignificant®

NSC = nonstructural carbohydrates

o.d. = outside diameter

OM = organic matter

PAGE = polyacrylamide gel electrophoresis
PBS = phosphate-buffered saline

PCR = polymerase chain reaction

pfu = plaque-forming unity

PG = prostaglandin

PGFZa = prostaglandin F2a

PMNL = polymorphonuclear neutrophilic leukocyte
PMSG = pregnant mare's serum gonadotropin
PSE = pale, soft, and exudative (meat)

PTA = predicted transmitting ability

PUFA = polyunsaturated fatty acids

QTL = quantitative trait loci

r = correlation coefficient®

R? = coefficient of determination*

RDP = rumen-degradable protein

REML = restricted maximum likelihood

RFLF = restriction fragment length polymorphism
RIA = radioimmunoassay

RNA = ribonucleic acid

RNase = ribonuclease

rRNA = ribosomal ribonucleic acid

RUP = rumen-undegradable protein

5.C. = subcutaneous

* Use generally restricted to tables and parenthetical expressions.
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SCC = somatic cell count

SCM = solids-corrected milk

SD = standard deviation®

SDS = sodium dedecyl sulfate

SE = standard error*

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

SNF = solids-not-fat

SNP = single nucleotide polymorphism
sp., Spp. = one species, several species
SPC = standard plate count

S5 = sums of squares®

S5C = sus scrofa chromosome

SSPE = saline-sodium phosphate-edta buffer
ST = somatotropin

TCA = trichloroacetic acid

TDN = total digestible nutrients

TLC = thin layer chromatography

TMR = total mixed ration

Tris = tris(hydroxymethyl)aminomethane
TSAA = total sulfur amino acids

UF = ultrafiltration, ultrafiltered

UHT = ultra-high temperature

UV = ultraviolet

VFA = volatile fatty acids

wt = weight (use only in tables)

Physical units and other units

=% = crossed with, times
°C = celsius (with number)
i (prefix) = micro
puCi = microcurie
WE = micro-einstein
puF = microfarads
pg = microgram
pg kg = parts per billion
puL = microliter
amu = atomic mass unit
atm = atmosphere
bp = base pair
ca. = circa
cal = calorie
cc, cm® = cubic centimeter
cfu = colony-forming unit
Ci = curie
cm = centimeter
cM = centimorgan
cm? = centimeter; square
cP = centipoise
cpm = counts per minute
cps = counts per second
CPU = central processing unit
cu = cubic
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D = density
d = day(s)
Da = dalton

dL = deciliter
Eqg = equivalents

g = gram
g = gravity
h = hour(s)

ha = hectare

Hz = cycles per second (hertz)
IU = international unit

] =joule

K = Kelvin

k (prefix) = kilo

kb = kilobase

Kbp = kilobase pair

KB = kilobyte

keal = kilocalorie

keV = kiloelectron volts

kg = kilogram

kPa = kilopascal

KU = Klett units

L = liter

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

M (prefix) = mega

m (prefix) = milli

m = meter

M = molar (concentration)
mg kg! = parts per million
min = minute(s)

mL = milliliter

mM = millimeolar (concentration)
mm Hg = millimeters of mercury
mm? = cubic millimeter
mmol = millimole (mass)
mo = month(s)

mol = mole (number, mass)
n (prefix)= nano

N = Newton

N = normal (concentration)
Ng = nanogram

p (prefix) = pico

P = probability

Pa = Pascal

pfu = plaque-forming unit
pg = picogram

rpm = revolutions per minute
RU = rennet activity unit

5 = second(s)

U = unit
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use Ix = foot-candle

use mmol kg™ = osmolality

V=volt

vol = volume

vol vol™ (use parenthetically) = volume/volume
W =Watt

wk = week(s]

wt vol™! (use parenthetically) = weight/volume
yr = year(s)

Time: The 24h clock should be used, e.g.: 14.00 hours;
14.30 hours

4. Guidelines to submit the manuscript

4.1. The Manuscript Central™ online system

The journal editorial office of Revista Brasileira
de Zootecnia is now using an online system, The
Manuscript Central™, to manage the submission and
peer review the manuscripts. Manuscript Central™ is a
product of the ScholarOne® platform of Thomson Reuters
(http://scholarone.com/).

Manuscripts are submitted online by accessing either
the Journal page [(http://www.revista.sbz.orgbr) or
by using the portal of the Scientific Electronic Library,
SciELO at http: //www.scielo.br/rbz. By doing so, author
will find a logo of Manuscript Central™, htip://mc04.
manuscriptcentral.com/rbz-scielo.

User can access the author quick start guide by clicking
the link in the top right corner of the page named Get
Help Now.

Those who are not registered must proceed by Creating
an Account. RBZ allows their users to create their own
accounts. You will see a Create Accountlinkin the top right
corner ofthe page. Follow the step-by-step instructions for
creating your account. To keep your account information
current, use the Edit Account link in the upper right
corner (Create Account changes to Edit Account after
your account is created). You can also change your User
ID and password here.

Please retain your new password information. Manuscript
Central will not send your password via email. After
completing the registration process, the user will be
notified by e-mail and immediately will have the access
to the author center and then submit a manuscript, if is
the case.
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4.1.1. Authorship

The name and institutions of authors will be asked
to be filled in the step 3 of the submission process,
named Authors & Institutions; therefore it should
not be presented in the body of the manuscript. The
corresponding author should provide co-authors’
information. Manuscript Central™ will help the
corresponding author to check whether an author
already exists in the journal's database, just by entering
the author's e-mail address and clicking "Find." If the
author is found, their information will be automatically
filled out.

4.2. The cover letter

It is expected that the corresponding author writes a
letter that explains the reasons why the editor would
want to publish your manuscript.

See an example of what should go in this letter:

» Inform the title of the manuscript and the last name of
the author;

= Primarily it is important to emblazon the relevance of
the subject studied in a concise manner.

«» If there is any novelty on your work, please report this
to the editor. It is also important to stress the originality
of the research, if it is the case.

» What is the main finding of the study?
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« Additional results but less relevant shall be mentioned
then.

» What is the implication of the findings of the study?

» Inform the editor if there is any patent related to your
study.

« If any part of this study has already been published, tell
the editor that this is the case of preliminary result, or only
partial. Also inform the location, the event and the date of
such publication. Otherwise, state that this is an original
study that has not been published either in part or as a
whole.

In the step 5 (Details & Comments) the corresponding
author will be asked to uplead a file containing the Cover
letter.

In that step 6 (File Upload) of the submission process the
corresponding author will uplead files.

Files that ought to be sent besides the Main body: Figures,
Tables, and Acknowledgments should be sent as separated
file and not as part of the body of the manuscript.

The corresponding author is responsible for obtaining
the signatures of all coauthors and send the Assurance
of contents and assignment of copyright. Manuscript will
not be considered for peer reviewing without this form.
The deadline will be set allowing a period of 15 days for
delivery of forms after which the editorial office act by

withdrawing.
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