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RESUMO

Dissertacdo de Mestrado
Programa de Pés-Graduagdo em Zootecnia
Universidade do Estado de Santa Catarina

DIFERENTES PROTOCOLOS DE SUPLEMENTACAO DE LEITOES N A
MATERNIDADE E SEUS EFEITOS RESIDUAIS NA FASE DE CRECHE

AUTOR: Fernando Zimmer
ORIENTADOR: Dr. Diovani Paiano
Chapecd, 20 de fevereiro de 2020

O aumento da prolificidade das fémeas suinas t@v® consequéncia o aumento do niamero
de leitbes de baixo peso ao nascimento. A suplep@otliquida pode diminuir o problema
apontado, pois com a maior ingestao de nutrierdetase de lactagcédo (via suplementacao)
podera diminuir a concorréncia entre os leitdesultar em maior média de peso no
desmame, diminuir a mortalidade e aumentar a honeidgde da leitegada suplementada.
Desta forma foi realizado um trabalho para avalgefeitos da suplementagéo no periodo de
lactacdo sobre o desempenho zootécnico dos leiiefsse de maternidade e os efeitos
residuais na fase de creche. O delineamento expetatutilizado foi o inteiramente ao acaso
com cinco tratamentos: WC (Without Creep); DCF (Drgep feed); WCF (Wet creep feed);
LD (Additional liquid creep with automatic feed denser plus DFS); LLF (Additional liquid
creep with linear feeder plus DFS). Foram seledasalO leitegadas por tratamento
perfazendo 50 fémeas. As leitegadas apdés a homegedie apresentaram média de
12,87+1,20 leitdes e peso corporal de 1,47+0,2Akgesagens e as coletas de sangue (para
AST, Glicose, Colesterol, Triglicerideos, Albumifapteina total, Globulinas e Ureia) foram
realizadas semanalmente ao nascimento, 7, 14 siadesmame aos 21 dias, assim como o
consumo de racdo e o consumo do suplemento. Hasa @e creche foram utilizados cerca
de 50% dos leitdes da fase anterioros quais fotajadas em baias coletivas (5 baias para
cada tratamento) com vistas a avaliar o desempsubgequente. No 14° dia de lactagéo, o
tratamento LD (4,20 kg) aumentou PC quando compacadn DCF (3,93 kg), WCF (3,69
kg) e LLF (4,00 kg), mas nao diferiu do WC (4,09.Kg§o desmame da WC (5,22 kg), a LD
(5,32 kg) e a LLF (5,27 kg) apresentaram maior RCrelacdo ao DCF (4,97 kg) seguido
pelo WCF (4,69 kg). N&o houve efeitos sobre o desamo residual na creche e associamos
o0 resultado ao desempenho compensatorio ou as ¢éesdiambientais da unidade de
producéo de suinos. O uso de ragcdo seca com supptesntigiuidos ndo promoveu aumento no
ganho de peso em relagdo ao tratamento sem usa;@le seca para leitegadas de até 12,9
leitdes. Os diferentes sistemas de arracoamentanfidenciaram o peso e o desempenho na
fase subsequente. A suplementacdo minimizou osaddies de lesdo hepéatica no pos-
desmame.

Palavras chave:leitegada, comedouro, homogeneidauegp feed, leite.
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PERFORMANCE OF PIGS IN MATERNITY AND NURSERY SUPPLE MENTED
WITH LIQUID DIETS IN DIFFERENT FEEDERS IN THE MATER NITY PHASE

AUTHOR: Fernando Zimmer
ADVISOR: Dr. Diovani Paiano
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Feeding piglets can decrease competition betwesmn #ind improve the piglet body weight
(BW) at weaning. The objective of this work wasagsess the effects of different piglet creep
feed (CF) in zoothecnical performance at sucklind eesidual effects at nursery phase. We
used a completely randomized design with five megits: WC (Without Creep); DCF (Dry
creep feed); WCF (Wet creep feed); LD (Addition&uld creep with automatic feed
dispenser plus DFS); LLF (Additional liquid creetiwlinear feeder plus DFS). We used 50
sows (10/treatment), the litters were cross fostetintil 2 days old (12.9+1.2 piglets/litter
and 1.47+0.20 kg). The treatment DCF received QR 941, 221 and 66 g.Kgpf dry matter,
crude protein and crude fat, respectively, for WMGE same diet was previously diluted in
water at 3:1, the feeding started at 7 days old waaning. For ALD and ALL we used
additional CF (962, 199, 231 gkef dry matter, crude protein and crude fat, respely)
diluted in water at 7:1, started at 2 days old &nh one week before the weaning. The
piglets were weighted at born, 7, 14 and 21 dagis A&l weaning (21 days) +50% of piglets,
of each treatment, were randomly allotted in fivenp (9 pigs/pen) to assess the residual
effects in nursery performance (7, 20, 36 and 4/& ddter weaning). In the 14° suckling day
the treatment ALD (4.20 kg) increased BW when campavith DCF (3.93 kg), WCF (3.69
kg) e ALL (4.00 kg), but did not differ rom WC @B kg). At weaning WC (5.22 kg), ALD
(5.32 kg) and ALD (5.27 kg) showed bigger BW the@MfX4.97 kg) followed by WCF (4.69
kg). The residual performance at nursery was tlmeestor all and we associated it with
compensatory performance or environmental farm itiond. ALD improve piglet BW at 14
days old, because this we recommend in future esuektend the use until weaning. The
different CF protocols influence the piglet BW abD€F and WCF treatments showed the
worst results when compared with additional ligaidep and WC, but the performance in the
nursery phase was similar.

Keywords: litter, feeder, homogeneity, creep feed, milk.
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1. INTRODUCAO

A suinocultura Brasileira em especial a suinocaltGatarinense, esta em busca de
melhoras na producdo, na lucratividade e no Bearemtimal o que oferece grandes
oportunidades para o desenvolvimento de novos msnapvas vacinas, novos programas
nutricionais, novos equipamentos ou mesmo a melhm@a manejos jA& comuns na
suinocultura.

Dentre as ferramentas para melhorar a producdcestélhoramento genético. As
empresas de genética suina disponibilizam anuaénmenimercado linhagens mais produtivas,
as quais promoverao 6timos indices de nascidos yiuo fémea/ano.

A selecdo para fémeas suinas com leitegadas maisrosas tem resultado em
granjas com meédias superiores a 30 leitbes pordémeano. Assim como as fémeas séo
selecionadas para maior produtividade reprodutivaebanho também é selecionado para
melhorar o ganho de peso e a conversao alimentaet&nto, a producgao de leite das porcas,
associado com o aumento das exigéncias nutricialedsitdes mais produtivos pode levar os
leitbes a uma grande restricdo do seu potencigtigerde crescimento.

Dentro deste contexto, a suplementagdo com sucesidéeeos, solidos ou liquidos
na fase de aleitamento dos leitbes, tem surgid®aoma importante estratégia para ajudar as
fémeas no atendimento da demanda nutricional diisede Além de auxiliar as matrizes
suinas, a suplementacdo também auxilia, em espesidditbes de baixa viabilidade (leitbes
com peso ao nascer inferior a 1,1 kg), pois os rmsegém dificuldade de competir com os
irmaos e sdo mais propensos a mortalidade.

Esses produtos lacteos, como leite em pd e soteitde surgem como alternativa
pois possuem alta palatabilidade e qualidade mnat A fracdo proteica presente no soro
de leite ndo estad relacionada apenas a sua eleligdstibilidade e palatabilidade, mas
também a sua alta concentracdo de imunoglobullhascomposto muito desejado nesses
suplementos é a lactose, excelente fonte energ@tieacontribui também para reduzir o pH
do estbmago dos leitbes.

Os sucedaneos a base de lacteos sdo uma boataitepaaia minimizar o problema
pois possuem alto valor nutricional e alta paldiddde. Também sdo caracterizados como
uma excelente fonte de energia pois possuem atteentracdo de lactose. A lactose é um

acucar muito importante na nutricdo do leitdo pdi® mesmo acucar que ele recebe
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naturalmente quando ingere o leite materno. Osvaldos lacteos também apresentam
proteinas de excelente qualidade, alta digest#ulbde de alto valor biolégico. Os derivados
lacteos quando comparados a outros alimentos pussughor a digestibilidade, facilitam a
acidificacéo do intestino e promovem uma melhodsdntestinal com ou todo.

No mercado existem disponiveis varios tipos deesuphtos lacteos desenvolvidos
para a fase de aleitamento do leitdo. As recoméedage uso sdo muito variaveis
dependendo da marca, algumas marcas recomendaneoifoento a partir do 2° dia de vida,
podendo ser estendido até a primeira semana pésmdes Mas, 0 mais comum, Sao
recomendacgdes de fornecimento a partir da seg@emians de vida do leitdo.

De forma geral, os sucedaneos visam prepararam lpéra a transicdo da alimentagao
baseada no leite (alimento de alto valor nutridippara a alimentagdo na forma sélida ou
Uumida (geralmente baseada em alimentos de menmr matricional) o que é benéfico para
minimizar o estresse do desmame do leitao.

Adicionalmente, deve ser considerado que os supka®mgossuem um custo elevado
e que devem ser avaliados para a sua recomendagéo. ponto importante no uso dos
suplementos é o tipo de comedouro, pois o consuenard suplemento de excelente
gualidade pelo leitdo pode ser limitado por um ahooeo mal dimensionado.
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2. OBJETIVOS

2.1 Objetivo Geral

Avaliar os efeitos de diferentes protocolos de esmgintacdo a suplementacdo com
creep sOlido ou liquido para leitdes apés o nastimesobre o desempenho, variaveis
sanguineas e desempenho subsequente na crechédbss |

2.2 Obijetivos especificos

e Avaliar efeitos do alimentador do tipdispenser em realidade de granja

comercial sobre as variaveis zootécnicas;

e Avaliar como a suplementacéo e o tipo de comediditcenciaram os niveis

séricos de ureia, proteinas totais, albumina, dilados; colesterol total, glicose,
triglicerideos e AST (Aspartato aminotransferasajapleitbes na maternidade e
fase de creche;

o Avaliar os efeitos da suplementacdo sobre as \gisidde desempenho

zootécnico subsequente ao desmame;
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CAPITULO | - REVISAO DE LITERATURA:

DIFERENTES PROTOCOLOS DE SUPLEMENTACAO DE LEITOES N A
MATERNIDADE E SEUS EFEITOS RESIDUAIS NA FASE DE CRECHE

Fernando Zimmer

3.1 INTRODUCAO

Linhagens modernas de suinos, selecionadas pargmallificidade, tendem a ter
leitbes com menor peso médio ao nascer, aumentompeticdo entre os leitdes no periodo
de lactacdo e aumento da variagéo de peso doasdeitbnascer e ao desmame (QUESNEL et
al., 2008; ZOTTI et al., 2017). Leitdes leves cdasados abaixo de 800 gramas, mesmo que
provenientes de fémeas saudaveis, geralmente saseq@Encia de menor aporte de
nutrientes recebidos no periodo gestacional. Possugaos internos menores, caracteristicas
gue os assemelham a animais prematuros, o queltdifec adaptacdo ao ambiente da granja e
favorece a ocorréncia de doengas (BAXTER et aD82(PANZARDI et al., 2013). Como
resultado, esses animais apresentam menores 1saieanoram a iniciar a primeira mamada
com aumento da méo de obra com o leitdo. Halek @04.3) observaram que quanto menor
0 peso ao nascimento do leitdo, maiores sdo acehal®e morte por esmagamento ou por
desnutricdo nas primeiras horas, leitbes com sthaiBmitagcdo no crescimento intrauterino
tiveram aproximadamente 1,8 vezes maior risco deenpis-nascimento do que os leitdes de
aparéncia normal.

Como estratégias de manejos na granja, a suplegdenliguida (lactea) pode ser um
fator relevante para diminuir os problemas aporgadois como hipétese a maior ingestao de
nutrientes na fase de lactagédo (via suplementggdagra diminuir a concorréncia entre os
leitdes, resultar em maior média de peso no desm@DAIN et al., 1996, NOVOTNI-
DANKO et al., 2015). Douglas et al. (2014) utilizar suplementac&o liquida para leitbes e
observaram que ndo houve diferenga nas taxas dalihades e reducdo na variacao de peso
da leitegada suplementada, mas sem efeitos no gienbeso.

O tipo de comedouro pode influenciar o consumolideeato, bem como a quantidade
de desperdicio gerado. Em um estudo no qual fpiodibilizado suplemento para leites
entre 18 e 21 dias de idade, em trés diferentes tp comedouros: comedouro tipo bandeja,
comedouro circular ou comedouro circular com an@t@iio, Sulabo et al. (2010a e b)
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verificaram que comedouro circular com aro giratqmioporcionou maior consumo de racdo
gue os demais, pelo fato de possuir um modeloeditéado e evitar desperdicios e reduzir
contaminagdo. Adicionalmente, a experiéncia prég@a leitdo em alimentar-se em
comedouros ndo foi muito bem explorada em estudteriares e podera favorecer maior
consumo de racdo no pés-desmame e diminuir oeefiversos relacionados ao manejo de

desmame como estresse, diarreia nutricional e comgirmento do bem-estar animal.

3.2 SELECAO DE MATRIZES PARA PROLIFICIDADE

O incremento no tamanho da leitegada em fémeaasston resultado do trabalho de
melhoramento genético e € um ponto positivo naosuitura. Porém, este aumento na
produtividade teve como consequéncia o aumentoldaeero de leitdes de baixo peso ao
nascimento (BEAULIEU et al.,, 2010), juntamente cama maior variabilidade de peso
dentro destas leitegadas (QUINIOU et al., 2002).

O melhoramento genético da suinocultura para awmemt prolificidade de fémeas
(MARANTIDIS et al., 2013) associado com melhori@s manejo e nutricdo tem melhorado
substancialmente o nimero de leitdes nascidos.oBtuafdados da AGRINESS (2018), em
sua primeira avaliacdo sobre a média da produtieide fémeas suinas no Brasil, no ano de
2008 foi obtido média de 24,8 leitbes desmamadaowedéano (DFA) e em sua ultima
avaliagdo no ano de 2018 a média foi de 27,99 OFAbora, o aumento do numero de
nascidos seja positivo, 0 mesmo resulta em maieahiidade e o menor média de peso ao
nascer (QUESNEL et al., 2008).

Entre as causas de baixo peso ao nascer e altaderieidade entre leitegadas, esta a
ordem de parto das fémeas como um dos fatoresvey®| juntamente com a adequada
nutricdo da fémea, preparacdo da marrd para sevdigpra e controle do score corporal
durante a gestacdo, lactacdo e pos desmame. Sape-ses diferencas fisiologicas entre
fémeas primiparas e pluriparas afetam o desenvehtomeonatal de leitdes (DA SILVA et
al., 2013). Evidéncias mostram que os leitdes podeutralizar parcialmente as deficiéncias
do peso leve ao nascer no desempenho do crescichnatiate o periodo pds-natal (ZOTTI et
al., 2017).

De maneira geral, nos trabalhos que utilizam asifieacdo de peso de leitdes ao
nascimento, os autores denominam como leitdes de paso ao nascimento aqueles que
nascem com pesos abaixo de 1,25 kg (MORISE €2@08; DOUGLAS et al., 2014). Estes
leitdes podem nascer com menor vitalidade tendemudificuldade em buscar e ingerir
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colostro e também por terem menor reserva de eneggporal (BAXTER et al., 2008). A
taxa de mortalidade destes leitdes € de aproximant@nB80% podendo chegar a 2/3 em
leitdes que apresentam peso abaixo de 0,8 kg aoneado (MORISE et al., 2008).

Leitdes que nascem com peso abaixo de 1 kg possiteetaxa de mortalidade neonatal
no qual o momento mais critico sdo as primeira$ fds-nascimento (SHANKAR et al.,
2009; FURTADO et al.,, 2012). Hales et al. (2013) em estudo em que avaliaram
caracteristicas fisicas associadas a subnutricdeitdo no periodo gestacional, verificaram
gue os leitdes com sinais de limitacdo no cresdiongrauterino apresentaram cerca de 1,8
vezes taxa de mortalidade até o desmame quandoacadas aos leitdes de aparéncia
normal. Da mesma forma Ferrarri et al. (2014),\&i@em 0 peso ao nascer e a ingestao de
colostro sobre a mortalidade, verificaram que éstéom ingestédo de colostro acima de 400 g
no primeiro dia pos-nascimento apresentaram mdaidd inferior a 3% enquanto que leitbes
gue ingeriram menos do que 100 g apresentaram lidada de 27%.

Em um trabalho para avaliar o desenvolvimento emfrio e 0 consequente peso ao
nascer sobre o desenvolvimento pés-natal. Alvarehgad (2013) verificaram que leitbes de
alto peso ao nascer (1,93 kg) quando comparadoit@edede baixo peso (1,09 kg)
apresentaram cerca de 8 kg a mais de peso cogmydl50 dias de idade. Outro fator é que
20 a 25% da variacdo do peso dos leitbes em sw@ &8&ta relacionado com o peso de
nascimento, que por sua vez afeta a homogeneidatteadaté o abate (LOPEZ-VERGE. et
al., 2018).

3.3 SUPLEMENTACOES DE LEITOES

O colostro € uma rica fonte de nutrientes de affadtibilidade e de diversos compostos
bioativos, como imunoglobulinas (especial as Ighg@), enzimas (lisozimas) e fatores de
crescimento intestinal (oligossacarideos) (WU gt28110). O principal componente proteico
do colostro sdo as imunoglobulinas, as quais téaceucentragéo reduzida gradativamente
apos o parto (VALLET et al.,, 2013). O tipo de plageda espécie suina, é epiteliocorial
difusa (MIGLINO et al., 2001), a qual impede a pagsn de imunoglobulinas no periodo de
gestacdo, de forma que a ingestédo do colostran&a fonte de imunoglobulinas para o leitdo
(SVENDSEN et al., 2005), além da fonte de nutrigqi@s nascimento, visto que as reservas
corporais do leitdo sdo baixas ao nascimento.

Ao parto, o colostro possui em sua composicdo, émian26,7% de soélidos totais;
16,6% de proteinas; 6,4% de gordura e 2,8% deslcfoenergia bruta do colostro logo apés

o parto é de aproximadamente 1,6 kcal/g, permadeogm nivel relativamente elevado até o
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terceiro dia de lactagcdo (HURLEY, 2015), sendo desta quantidade de energia, o colostro
possui um valor aproximado de 1,49 kcal de enemgéabolizavel/g, com a eficiéncia de
utilizacdo de 91%, totalizando cerca de 1,35 kcargia liquida/g (LE DIVIDICH et al.,
1994; LE DIVIDICH et al., 2005; HURLEY, 2015).

Os trés primeiros dias de vida constituem a fase or#tica, relacionado ao desafio da
manuten¢cdo do balanco energético, para o qualte tmmenergia € rapidamente substituida
de carboidratos no utero, por lipideos predomirsanteleite. O conteddo de lipideos no leite
das porcas aumenta de 6% ao nascimento para 10ptimasas 24 horas de vida, e constitui
60% da energia contida no leite, 0 que indica gse autriente é a principal fonte de energia
para leitdes logo apdés o nascimento (LIN et al1520portanto deve ser consumido na
guantidade adequada.

Quanto a producéo de colostro e leite é importsalientar que fémeas primiparas tem
uma producdo e qualidade menor em relacdo as emasigfDEVILLERS et al., 2007) de
forma que a protecdo imunoldgica obtida pela leitlegde porcas multiparas pode ser maior
do que em porcas primiparas (resultado de maiagr@&qria imunolégica no decorrer da sua
vida) o que pode resultar em menor mortalidade ®rngerformance antes do desmame
(FERRARI et al., 2014). Destacamos que a taxa beeswwéncia e o desempenho do leitdo
no poés-desmame €é uma caracteristica de baixa li@dde, portanto relacionada
principalmente aos fatores ambientais como nutricgenidade, manejo e instalagdes
(QUESNEL et al., 2012).

3.4DISPENSERPARA FORNECIMENTO DE DIETAS LIQUIDAS

O comedouro pode influenciar o consumo de alimeloéon como a quantidade de
desperdicio gerado. Sulabo et al. (2010c) displimabam creep feed para leitdes entre 18 e
21 dias de idade, (comedouro tipo bandeja, comedatgular ou comedouro circular com
aro giratorio) e verificaram que o design dos comoeds influencia o acesso dos animais ao
alimento e foi um dos fatores determinantes dowons

Comedouros tipo bandeja sdo desenvolvidos paravayies leitdes se alimentem ao
mesmo tempo, em um comportamento similar ao posicento junto aos tetos da mae
durante a mamada. No entanto, os animais, muitassygosicionam-se lateralmente ao
comedouro, impedindo o0 acesso dos demais.

Destacamos que em nosso levantamento bibliograficoencontramos trabalhos no
qgual o alimentador proposto (tiglispenser) foi avaliado. Partindo do exemplo de Sulabo et

al. (2010a e b) que apontaram que o tipo de comedmado pode influenciar o consumo,
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desperdicio e até contaminacdo do suplemento petos ou outros elementos, estudos com
novos tipos de comedouros sdo relevantes paraailidade na producdo de suinos. Com
base no alto custo de suplementos para leitbeaseade maternidade, comedouros mesmo
gue benéficos, sob o aspecto desempenho, podenabiligar economicamente a
suplementacao quando resulta em demasiadas perdas.

3.5 SUPLEMENTOS UTILIZADOS PARA O LEITAO

Um dos principais objetivos com a suplementacada@tar o trato digestério do leitdo
a alimentacao sélida e aos ingredientes convensidiaa dietas como milho e soja, por meio
do desenvolvimento dos 6rgdos secretores de endigestivas.

Os produtos lacteos como o soro de leite, efluesdielual da fabricacdo do queijo,
pode ser utilizado na sua forma natural liquidée@ral) na alimentacdo dos suinos, sendo
indicada a adicdo em racdes iniciais. Lima et 2012) afirmam que o soro de leite e a
lactose, constituem-se em alimentos utilizados dmms resultados no desempenho pés-
desmame.

Os sucedaneos lacteos disponiveis comercialmeraégate usam produtos lacteos
bovinos, como soro de leite, lactose e leite desiwatcomo ingredientes principais. Um
substituto de leite tipico tem uma constituicd®8&o de proteina bruta, 40-50% de lactose e
10-12% de lipidios (na base de matéria seca), emastde mistura que variam entre 150 e
250 g/L (AZAIN., 1998).

Por causa da alta palatabilidade e alto valor ciotral (ingredientes de alta
digestibilidade), os produtos lacteos auxiliam animizar as dificuldades decorrentes do
desmame dos leitdes, o que poderia estar relacoa#éEm de sua acdo palatabilizante, & sua
fermentacdo e consequente acidificacdo do tratestfigo, com melhor acdo das enzimas
digestivas e promocdo do equilibrio da microbiatgestinal por meio da inibicdo do
crescimento de bactérias patogénicas uma vez oqueetm o crescimento de bactérias
acidofilas benéficas, como os Lactobacillus (FERNDES; MIRANDA, 2013).

Decaluwé et al. (2013) relatam que um terco dagd@nsuinas ndo produz colostro
suficiente para garantir a saude e a sobrevivé&tugdeitdes, por isso € importante dispor de
estratégias de suplementacao oral de fontes mas;jtja nas primeiras horas de vida, para os
leitdbes de baixo peso ao nascimento e relatam @cdieddo risco de mortalidade com a
suplementacdo de leitdes neonatos com fontes eisagygricas em acidos graxos) nas 12

primeiras horas apds o nascimento ou nos primgigsslias de vida.
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Os lipideos da dieta sdo absorvidos da mucosatingepara o sistema linfatico,
exceto os acidos graxos de cadeia média e curtaofnde 12 carbonos) 0S quais sao
absorvidos diretamente pela circulacao portal (INEPét al., 1989) o que os torna uma fonte
de energia facilmente disponivel para leitdes renéstidos. Alguns 6leos vegetais como o
6leo de coco melhoram o aporte energético (SANTO8&.£2015) e o sistema imune de
leitdes de baixo peso (TURNER et al.,, 2016). Deklest al. (2016) e Muns et al. (2017)
verificaram que a suplementacdo energética deeteit@eonatais de baixo peso ao nascer
melhora as taxas de sobrevivéncia e de crescimento.

Os altos niveis de lactase no intestino delgaddei@®s nos primeiros dias de vida é
um bom indicativo para o uso de suplementos laateo® opc¢ao alternativa de energia (XU
e CRANWELL., 2003). Outra possibilidade é o incraemede aminoacidos, uma vez que
esses nutrientes tém mostrado eficiéncia na mell@rdesempenho e imunidade, ja que o
colostro nem sempre chega a suprir a totalidadeexigéncias (XU e CRANWELL., 2003;
WU et al., 2004).

A forma fisica da dieta mostra diferentes impactoglesempenho de crescimento de
leitbes desmamados e também sdo um dos fatoregsg@ie envolvidos na regulacdo de
ingestdo de energia por leitdes (LI; PATIENCE, 208ém da moagem, varios métodos de
processamento que determinam a forma fisica déssdéstdo disponiveis comercialmente,
como granulacdo, extrusdo, expansdo e uma combimsies metodos (MAZUTTI et al.,
2017). Aos 14 dias ap6s o desmame, 0s suinos adidescom as dietas liquidas foram 21%
mais pesados e tiveram 44% maior ganho de pesio didrque 0s suinos alimentados com
dieta nutricionalmente idéntica na forma de pellsexos (KIM, 2001), no mesmo
experimento os autores verificaram que a maior ageth foi nos primeiros dias poés
desmame com taxa de crescimento quatro vezes asupara os leitdes alimentados com
dieta liquida (248 vs. 64 g/d). A suplementac&teld quando usada como uma estratégia na
fase de lactagdo, promoveu maior ingestdo de ntese diminuiu a concorréncia entre os
leitdes e melhorou o peso ao desmame (AZAIN et1896; NOVOTNI-DANKO et al.,
2015; DOUGLAS et al., 2014).

Em relacdo aos aminoéacidos a arginina € um amis@&cindicionalmente nutricional
importante para o recém-nascido, via leite os dsitiigerem cerca d€l,01 g/dia, enquanto
as exigéncias de um leitdo de 7 dias é de aprosdimedte> 2,7 g/dia (WU et al., 2004) o
gue indica alta sintese enddgena desta aminoaddasginina tem importante fungdo para
leitbes neonatos por ser um precursor para a sindes creatina, prolina, glutamato,

poliaminas além de versatilidade metabdlica e eggtia nas células.
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Kim e Wu (2004) verificaram melhor crescimento &itdles com fornecimento de L-
glutamina e Wu et al. (2011) verificaram que lestbeom restricdo de crescimento
intrauterino, suplementados com L-glutamina porove (1 g/kg/dia) entre o dia O e o dia 21
de idade, mostraram melhor ganho de peso (167 gAlial44 g/dia) com reducéo da
mortalidade pré-desmame (22% vs. 42%).

3.6 INDICADORES E EFEITOS SOBRE AS VARIAVEIS SERICAS

Variaveis sanguineos de um individuo podem indicatatus metabdlico do animal.
(NICHOLSON et al., 2012). Dentre as variaveis samgas destaca-se a ureia, resultado da
catabolizacdo de aminoacidos em mamiferos (MEIJERBI. g£1990), no ciclo da ureia o
nitrogénio proveniente do grupo amino dos amina#cié convertido em amdnia e na
sequéncia em ureia, via ciclo da ureia, para sstepor eliminacao via urina. Alteracdes no
nivel normal de ureia no sangue significam possidistirbios nos sistemas circulatério
renal, hepatico, nervoso e sanguineo, destacamdpoatancia do monitoramento do nivel de
ureia no sangue (DERVISEVIC et al., 2017). Alénsdjsniveis elevados de ureia no sangue
podem indicar a m4 qualidade nutricional da preteia dieta, desbalancos nutricionais ou
estados de catabolizacdo de proteinas.

Também como variavel importante a albumina é ocjgral componente proteico do
soro e estd envolvida em multiplas fungdes comoaautencdo da pressdo osmoética e
viscosidade do sangue, transportes de nutrientesabdlitos, horménios e produtos de
excrecdo, regulacdo do pH sanguineo e participag@wmagulacdo do sangue (GONZALEZ;
SILVA, 2003) e alteracdes em seus niveis em edpemiicdo podem representar lesfes
hepéaticas ou renais.

Um importante marcador correlacionado com as digfes hepéticas é a aspartato
aminotransferase (AST), por ser uma enzima citopdéisa e mitocondrial presente em
varios tecidos como figado, muasculos esquelétimardiaco (TENNANT, 1997). Tennant
(1997) salienta que em todas as espécies doméatiatigsidade da AST é alta no figado,
portanto, em situagfes de lesdo hepatica agudadaic&, as concentracdes séricas de AST
serdo elevadas. A atividade AST existe em multipdoglos, mais os principais sao o figado e
o0 musculo (GRUNKEMEYER, 2010; CAPITELLI & CROSTA,023). A sua funcdo é
catalizar a transaminacao de L-aspartato e 2-otargho a oxalacetato e glutamato (EVANS,
20009).
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3.7 DESEMPENHO DO LEITAO SUBSEQUENTE AO DESMAME

Em sistemas com alta produtividade de suinos € eolitdes de baixo peso, os quais,
tendem a apresentar crescimento inferior, com m@esp ao abate ou maior tempo de
alojamento. Para maximizar o crescimento dos Ieitféebaixo peso ao nascimento e reduzir a
variabilidade de peso, é preciso renovar o foco nowas estratégias nos estagios iniciais de
producéo visando minimizar o problema (PLUSKE et 2005; DOUGLAS et al., 2013;
BEAULIEU et al., 2010).

Douglas et al. (2014) observaram que a suplememtegén sucedaneo lacteo, para
leitbes de baixo peso, ndo afetou o peso de le@@esoeficiente de variacdo do peso até os
150 dias de vida. No entanto, houve uma interagi®@ @eso ao nascer e suplementacao de
leite para o CV do peso corporal durante todos ias dxaminados. Necessitando mais
estudos para explicar essa interacdo, porque nasse uniformidade causada pela interagéo
€ uma variavel importante nos sistemas de prodie&uninos.

Na fase de creche o desafio € maior quando og$e#@io provenientes de leitegadas de
menor peso e desuniformes. Fix et al. (2010) ens sstudos concluiram que o peso de
nascimento de suinos afeta as caracteristicasedeimmento muscular, durante sua fase de
crescimento e que os leitdes com baixo peso a@mnagmham menos peso durante todas as
fases de producdo com menor area do musculo lamgiss

Os resultados obtidos por Fix et al. (2010) indieanecessidade de maior atengéo para
0 peso de nascimento e em estratégias para mimiragadiferencas, como abordado

previamente o baixo peso € uma consequéncia nagatacionado as leitegadas numerosas.
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3. CAPITULO II

Os resultados desta dissertacao sao apresentattosnaade um manuscrito, com sua

formatacdo de acordo com as orientacdes da r@rnsigue sera submetido:

Arquivos de Nutrigdo Animal
Archives of Animal Nutrition
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ABSTRACT

Increased fertility in sows results in larger nunsbef low birth-weight piglets. Liquid (dairy)
supplementation can mitigate this problem, becaysater intake of nutrients during the
lactation phase (via supplementation) may decreasgetition among piglets, resulting in a
higher average weight at weaning, decreased ntgriaftid increased homogeneity of the
litter. We carried out the present study to detaarthe effects of lactation supplementation
on zootechnical performance of piglets during th&temity phase and its residual effects
during the nursery phase. The experimental dessga wvas completely randomized to five
groups: WC (without creep); DCF (dry creep feed)CRV(wet creep feed); LD (additional
liquid creep with automatic feed dispenser plus PREAd LLF (additional liquid creep with
linear feeder plus DFS). Ten piglets per treatnveeite selected, for a total 50 females and
645 piglets. The cross fostering after theday; the average number was 12.87 + 1.20 piglets
and average body weight was 1.47 £ 0.20 kg. Ahppiglets were individually identified and
their body weights (BWs) were recorded. Weighingl drlood collection (for analysis of
AST, cholesterol, glucose, triglycerides, albuntiotal protein, globulins and urea), were
performed at birth, and at 7, 14, and 21 days (#wganThe recording of consumption and
leftovers of feed and supplement was carried oly.dafter weaning, 50% of the piglets in
each treatment were randomly housed in collecteesp(five pens for each treatment) to
evaluate the subsequent performance of the tretsm@m the ¥ day after weaning, the
piglets were filmed to analyze their behavior. Dgrthe first two weeks of lactation, the LD
treatment (2.61 and 4.20 kg) promoted greater boeight (P <0.001) than the DFS (2.55
and 3.93 kg), wet feed supplementation (WFS) (2#83.69 kg) and LLF (2.50 and 4.00 kg)
treatments, but did not differ from the WC treattngh68 and 4.09 kg). At weaning, the WC
(5.22 kg), LD (5.32 kg) and LLF (5.27 kg) treatmegiave higher body weights (P <0.001)
when compared to the DFS (4.97 kg) and WFS (4.6%degitments. The weight variation
coefficient was higher (P <0.001) during the secaegk of life for LD treatment (25.77%)
in relation to the other treatments (WC 18.55, DI&71, WCF 16.13 and LLF 16.48%,
respectively). We concluded that there was no okhamghe behavior of the piglets, and the
use of dry feed with liquid supplements did not ioye weight gain. The different creep feed
systems did not influence the weight and perforraarfdhe piglets in the nursery phase.

Keywords: litter, feeder, homogeneitgreep feed, milk.
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4.1 INTRODUCTION

Modern pig breeds, selected for high fertility, deto produce piglets with lower
average birth weight, increased competition betwaemals during the lactation period, and
increased variation in birth weight and weaning ghei(Quesnel et al., 2008; Zotti et al.,
2017). Light piglets are those less than 800 grawen if they come from healthy females,
and are usually the result of a lower supply ofrieats received during pregnancy, with
smaller internal organs, characteristics that rédepremature animals; this makes it difficult
for them to adapt to the farm environment. and fawbe occurrence of diseases (Baxter et
al., 2008; Panzardi et al., 2013). As a resulty theve lower body reserves, take longer to
start the first feeding, and increase the laboo@ated with raising the piglet. Hales et al.
(2013) observed that the lower the piglet's birghghit, the greater the chances of death from
crushing or malnutrition in the first hours. Pigletith signs of limited intrauterine growth
had approximately 1.8 times greater risk of posttema death than did normal-looking
piglets. Another factor is that 20% to 25% of tlaiation in the weight of piglets in their life
is related to birth weight, which in turn affecteethomogeneity of the flock leading up to
slaughter (L6pez-Vergé et al., 2018).

Liquid supplementation can reduce this phenomebenause, as a hypothesis, the
greater intake of nutrients in the lactation phd&s®&a supplementation) may decrease
competition among piglets and result in a highezrage weight at weaning (Azain et al.,
1996, Novotni-Danko et al., 2015). Douglas et aD14) used liquid supplementation for
piglets and observed a reduction in the weightatmm of the supplemented litter, however,
without effects on weight gain or mortality.

Additionally, the shape of the feeder can influefaed consumption as well as waste.
In a study in which a supplement was made availbi@iglets between 18 and 21 days of
age in three different types of feeders (tray feedecular feeder or circular feeder with a
rotating ring) Sulabo et al. (2010a and b) founal ttme circular feeder with a rotating rim
provided greater feed consumption than the othergddition to minimizing waste and
reducing feed contamination by insects.

In addition to the nutritional benefits, the pi¢gdeprevious experience of feeding in
feeders may, after weaning, favor greater feedwopsion, decrease nutritional diarrhea, and
improve their welfare; nevertheless, these phenant&ave not been explored in previous
studies. Our hypothesis is that the supplementadibipiglets with dry feed and liquid
supplementation of a milk substitute would prongriteater weight gains during the maternity
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phase and would promote performance during theweanhing phase. Therefore, we studied
the effects of supplementation during the lactapbase, using various nutritional strategies
and feeders on weight gain, pre-weaning consumpfitier homogeneity, behavior, and

subsequent performance during the nursery phase.
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4.2 MATERIAL E METHODS

The experiment was approved by the Research E@ueamittee with the Use of
Animals (CEUA) of the State University of Santa &ata — (UDESC) - (CEUA n°
5791221118, 12/12/2018).

4.2.1 Farrowing Housing

The test was carried out in a commercial pigletdpmtion unit located in the
municipality of Abelardo Luz in the west of Santat@rina - Brazil. The maternity rooms
(with canvas lining) used were provided with 20rdaving crate/room, with an area of 0.6 x
2.2 m for the sow and additional side areas ok@®4 m. The farrowing crate included floors
of fully suspended iron bars, equipped with trotigie feeders for the female rations (manual
feeding four times a day), a nipple with a minimélow of 3 L/min. for the mother, two
nipples for the piglets (minimum flow rate of 0.%nin), and a creep with a useful area of
0.64 m? (provided with heated floors with temperatuegulation). To help control
temperature, curtains were used (double curtameinal and external).

The work began in January 2019 and extended terideof March 2019, comprising
the maternity and nursery phases. The maternitgwad nursery centers were equipped with
a thermo hygrometer datalogger model HT-500, mo®d in the geometric center of the

facilities programmed for temperature and humidaylections every 30 minutes (Figure 1).
4.2.2 Sows and litter management

The farm worked in batch farrowing; that is, evéfy/days, there were an average of
110 farrowings. In the total farrowings period, sws were selected for the work for each
treatment, between the' and &' farrowings, creating 50 sows (Camborough®, Agreser
PIC®) that had an average of 12.9 piglets borneatier sows. The cross fostering until the
2" day of life according to functional teats.

The usual routine and management of the farm wastanaed during the study. The
sows were transferred to a maternity ward with d8gs of gestation and at the first signs of
farrowing (milk ejection, frequent sitting and stiamg behavior, swollen vulva, and first
placental fluids beginning to be expelled). Adjustits were made to the temperature of the
creep, preparation of utensils to aid in farrowargd decreased sows feeding. After giving
farrowing, the feeding of the sows was increasety d@.5 kg) until the ¥ day when the
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ration started to be provided ad libitum in twodewgs/day. The sows diets were based on
corn and soybean meal (194.5 g-kgrude Protein (CP), 911.6 g-k@ry Matter (DM), 71.5
g.kg® Crude Fat (CF) and 60.3 g-kd\sh (A)) following the nutritional program estatiied

by the farm's technical team. Sows and piglets dzdibitum access to water in separate
nipples. The usual farm procedure for piglets idellia 1-ml parenteral iron shot dextran on
the third day, administration of coccidiostatic gsul ml per pig orally at birth, caudectomy,
and identification of the piglets with a tattoo, topthe ¥ day after birth.

Piglets were identified individually by tattooingn iaccordance with the practice
adopted at the commercial piglet farm. The expemntalegroup received creep feed substitute
(4,204 kcal.kg of metabolizable energy (ME), 185.0 g’kgP, 961.5 g.kg DM, 145.0 g.kg
1 CF, 96.8 g.kg A and 480.0 g.k{ lactose) reconstituted to 1:7 (substitute:wateryalue
close to that recommended by Novotni-Danko et2415), in warm water (45 to 50 °C), and
provided twice a day (morning and afternoon), vatdispenser-type feeder or linear feeder
from the 29 day of life until the 1% day of life. From the 7 day, a specific creep feed for the
phase (221.4 g.KgCP, 941.1 g.k§ DM, 60.9 g.kg' CF and 68.1 g.kjA) was provided to
the piglets of the treatments DCF, WCF, LD, LLF erscday. The other managements with
the sows and piglets followed the protocols prestpadopted at the farm with weaning at 21

days.

4.2.3 Treatments

Two sequential tests were carried out:carried out in the maternity phase in which
the consumption of liquid and feed supplement, wegain, uniformity of piglets, and serum
variables were evaluated. In th&® 2est, we measured performance, behavior, and serum
variables in the post-weaning (nursery phase)giéts from the ¥ experiment.

The experimental design used was completely rarmimivith five treatments: WC
(without creep) without supplementation; dry crdepd (DCF), dry food supplementation
from the 7' day to the 2% day; wet creep feed (WCF) supplementation withstinééed
(2x/day) from the 7 day to the 21 day: liquid dispenser (LD) additional liquid cregfith
automatic feed dispenser plus DFS from theday to the 1% day in a dispenser-type feeder;
and liquid linear feeder (LLF), additional liquideep with linear feeder plus DFS from the
2" day to the 1% day in gutter feeders.

Two types of feeders were used to supply the dubstithe first type of dispenser
(liquid dispenser, (LD) additional liquid creep Wwiautomatic feed dispenser plus DFS) and
the second type of feeder (LLF), additional ligaietep with linear feeder plus DFS). The
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dispenser type had such a storage location thaepred contamination with dust, waste,
flies, or other foreign materials, and a self-sypplstem that released the liquid according to
consumption to reduce the work with cleaning anilling the equipment. Cleaning was
performed daily with acid detergent to help remtatewith water at 60 °C.

4.2.4 Farrowing stage

Individual body weight was recorded at birth and7atl4, and 21 days of age. The
consumption of substitute was recorded at eachlgwglpng with the replacement of the
supplement (morning or afternoon). Dry feed consiionpwas recorded and its leftovers
accounted for the calculation of feed consumption.

Blood samples were collected from two male pigfegs litter (approximately 5 mL)
obtained by puncture of the anterior vena cavehattime of weighing. The number was
defined to allow good sampling and to minimize &ddal handling. The samples were
placed in Vacutainer tubes with coagulation activddr later obtaining of the serum that was
stored in an Eppendorf microtubes at —20 °C, faarlanalysis.

The serum concentrations of aspartate aminotrasf#g/AST), albumin, total protein,
globulins, triglycerides, glucose, cholesterol amda were quantified using a semiautomatic
analyzer BIO 2000 IL (BIO PLUS) and commercial k{Sold Analisa Diagndstica, Belo
Horizonte - Minas Gerais - Brazil), according te tihhanufacturer's instructions.

4.2.5 Nursery stage

In the nursery stage, the weighing of piglets aattbns were carried out at each feed
change. There were four phases: Pre-initial | (jolexv for 7 days); Pre-initial Il (provided for
12 days); Initial | (provided for 17 days); andtiai Il (provided for 11 days), totaling 47 days
of accommodation at the nursery center. The ratweée prepared by the farm's technical
team, based on the nutritional requirements estaai by the Brazilian Poultry and Swine
Table (ROSTAGNO et al., 2017) for piglets in thesary phase (Table 1).

The nursery stalls were located in the same pramuainit, with a fully slatted
suspended floors (high-density plastic), equippét linear feeders positioned in front of the
bays and pacifier-type drinking fountains suspendedtie center (minimum flow of 2 L/min).
The temperature was controlled through the useoofbl# curtains and the temperatures
recorded by the same dataloggers used in the nigtphase (Figure 2).
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4.2.6 Post-weaning variables

Weight gain, feed intake, feed conversion, piglethdvior from the maternity
experiment were evaluated. Blood samples wereateliefrom two male piglets/pen and the
same variables as in step 1 were evaluated.

The recording of behaviors was performed by capguain image through filming, on
the second day of weaning, with cameras positionddont of the pens for a period of 40
minutes. From the videos, the behaviors were etedumstantly with a sample interval of 3
minutes, according to the methodology described atapted by Middelkoop et al. (2019),
which followed an ethogram tested prior to theadlibn period in which the behaviors were
grouped into: lying, sitting, drinking water, e@jragonistic interactions, exploratory, and idle
behavior. Subsequently, the behaviors were cordiémte percentages for statistical analysis.

For the study, 50% of the piglets from the matgrphase (1 stage) were used, which
were randomly selected. Piglets from each treatmeme randomly divided and housed in
five pens (considered as the experimental unitpial 25 pens/replicates were implemented
in which 360 piglets were housed.

4.2.7 Statistical analysis

Prior to the analyses, the data were subjectedtmé&gorov—Smirnov error normality
testing and transformed when necessary (P<0.06y tse Box-Cox transformation from the
Microsoft Excel Action package, to meet the nortgalbf errors. The data were then
subjected to analysis of variance (ANOVA) based arcompletely randomized design
considering all five treatments, with ten littersr feach treatment, using Statistical and
Genetic Analysis System software (version 9.1, SAE@7). Specifically, for the data from
the first week, the treatments WC, DFS, and WFSweouped, because the management of
the referred treatments were identical until tﬁeday. At the lactation phase, each piglet was
considered an experimental unit and birth weighdifiidual) was used in the statistical model
as a covariate. for the survival rate and weighiavian coefficient, the litter was used as an
experimental unit. Two piglets per litter was ussdan experimental unit, with a difference of
a <0.05 being adopted. In the case of effect, thettSKnott test (P<0.05) was used to
determine the differences between averages.

The consumptions (ingested and wasted) of feedsahstitute in the maternity phase
were analyzed considering the treatments, the ddytl@e respective interaction. In the case
of significant interactions, the consumptions wenaded and specific linear equations were
elaborated for each treatment. The least squardsh&as used to estimate the coefficients
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of the regression models and the verification of significance of each coefficient was
evaluated using the t-test (P<0.05).

For the nursery performance experiment, the samstital methodologies were
adopted as for the previous experiment and the peme used as experimental units (five

pens per treatment).
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4.3 RESULTS

4.3.1 Farrowing stage

For birth weight (1.45, 1.47, 1.44, 1.49, and 1k and weight in the first week
(2.68, 2.55, 2.43, 2.61, and 2.50 kg) the five ttreats did not differ from one another (P
>0.05). In the second week, the WC feed treatmemived significantly lower body weights
(3.69 kg) (P <0.001) than the other treatments)(4303, 4.20, and 4.00 kg). When weaning
piglets from treatments, WC, and liquid dispenset kquid linear feeder presented higher (P
<0.001) body weights (5.22, 5.32, and 5.27 kg) tb&h feed treatments (4.97 kg), which
were superior to WC feed (4.69 kg) (Table 2).

There were no effects (P> 0.05) of the treatmentgiglet survival rate in the first and
second week and at weaning ((total number of Egle(dead + fallout))/total number of
piglets * 100) average of 79.1% at weaning (TableThe coefficient of variation (CV) for
body weights in the second week was higher (P €0.80r the LD treatment (25.77%)
compared to the other treatments (Table 2),

On the 7' day of lactation, the serum albumin levels (2dLd) of the piglets were
lower (P = 0.016) in the WC treatment comparecheoltD (2.5 g.d[}) and LLF (2.6 g.dL).
Triglyceride levels were significantly lower (P €01) in the WC treatment (149.4 mg-jL
than in the LD (193.7 mg.d}) and LLF (206.5 mg.dL) treatments. On the T4day,
cholesterol values were significantly lower (P 8mpin the WC (117.3 mg.db) and LLF
(110.0 mg.dL") treatments compared to the DC feed (133.4 m3,dWC (128.5 mg.dL-1)
and LD treatments (135.3 mg.dL At weaning, the serum urea concentration was
significantly lower (P = 0.044) in the LLF treatmef20.5 mg.dr!) than in the WC (23.9
mg.dL?), DC feed (25.1 mg.dt), WC feed (28.9 mg.dt) and LD (26.9 mg.dt); for the
other serum variables, there were no significafféminces (P >0.05) (Table 3).

The use of supplement and feed (sum of consumedvasted) showed interactions
between treatments and days (P <0.001) indicatuiffexence in consumption over the days
of supply. The best fit model for the use of liq@dpplements was the root cubic model (P
<0.001) (Figure 3). For feed consumption by pigléhe cubic root model (P <0.001) better
adjusted the consumption of the DC feed and LLEtinents; the consumption of the other
treatments was better adjusted with the squaremodel (P <0.001) (Figure 4).
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4.3.2 Nursery stage

There were no effects (P> 0.05) of treatments alylbeeight, feed intake, weight gain
and feeding efficiency in the day care phase (T4dhle

On the ¥ day after weaning of piglets, AST levels were Higantly higher (P =
0.005) in the WC treatment (58.4 G)Lthan in the other treatments. On thé' 42y of the
nursery phase, the piglets in the WC (23.3 mg)dind LLF (21.1 mg.dt) groups showed
lower (P = 0.026) serum urea concentration thaeehio the other groups (Table 5).

There were no effects of treatments (P >0.05) erbtthavioral variables (Table 6).

4.4 DISCUSSION

4.4.1 Farrowing phase

The study was based on the hypothesis that supptatien with milk substitutes plus
dry feed would improve the performance of the ggyla the lactation phase, reduce mortality
and weight variation at weaning. For the first wetble treatments did not show any effect on
weight gain. An important factor to be considergthat the piglet must first learn to consume
the supplement when consumed immediately afterlguye observed great demand of the
supplement. Probably, the piglet used it as a mehasvironmental enrichment, followed by
a loss of interest (Figure 3). Another hypothesithat breast milk for the lineage and for the
number of piglets in the litter were sufficient ieeet the nutritional demand of the piglets.
Pedersen et al. (2016) reported milk productioselm 9 kg/day in the first postpartum week,
which associated with the litter size after homagation (12.7 piglets/female) were
sufficient to not cause nutritional limitation (Mistten et al., 2015; Zhang et al., 2018) and
thereby to minimize the effects of treatments. Awotpoint to be considered is that in the
first week, only the liquid supplement was providedhe LD and LLF treatments; the other
treatments were not managed and the nutritionalribotion was exclusively from breast
milk.

At the end of the second week {14day), piglets with additional liquid
supplementation via LD and WC had higher body wsigh.20 and 4.09 kg), respectively,
when compared to DC feed (3.93 kg), WC treatmezed {3.69 kg) and Liquid Linear Feeder
(4.00 kg). This result may be associated with highgplement consumption (Figure 3) by
the LD treatment. Similar results were obtainedMan Oostrum et al. (2016) who found

higher body weight for piglets with liquid supplentation combined with dry food.
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Our results with body weights higher than the L@atment suggest a possible
nutritional benefit of substitute substitution agietater ease of consumption via a dispenser
for litter sizes close to 12 piglets. The suppletrdgrived 40% of its fat content from refined
coconut oil, high levels of whey protein, lactossd Imagro® (galactooligosaccharides,
probiotics and organic acids), all of which may édnelped the piglets gain weight. Probably,
its use in hyper-prolific lineages may have grebtareficial effects than those obtained in the
present study (De Vos et al., 2014), because, théhgreater competition in larger litter, the
supplement can overcome nutritional limitationditters with high numbers of piglets with
exclusive milk consumption.

The lower PC of the LLF treatment (4.00 kg) whempared to the LD (4.20 kg) may
be related to the type of feeder used (trough t@eeler) which was designed for use in
animals over 12 days of age, and which may haveemadifficult for piglets to access and
consume the supplement (Figure 3). However, at ingathe piglets in the LLF group (5.27
kg), obtained body weights similar to the LD (5K and WC (5.22 kg) groups, suggesting
that, after the piglets reach the age above 12,dagy were able to properly consume the
supplement.

It is noteworthy that the management used for rpphtation, completed at 14 days
of age, 7 days before the predicted weaning dateofding to the manufacturer's
recommendations), when consumption was 571 and 8Z@lay.litter* for LD and LLF
groups, respectively, they may have limited weigdih and possible benefits associated with
the use of the substitute. The consumption of gubss was higher than those reported by
Douglas et al. (2014), who reported 167 mL.dagtitt If we compare our results with those
reported by Azain et al. (1996) of 471 mL.day.littevhen using liquid supplement for piglets
in the maternity ward, the LD group showed highemsumption and the LLF group showed
less consumption. The higher consumption of feetll@uid substitute observed on the first
day of supply (Figures 3 and 4) are associategyagously discussed, with the exploration
of the feed/substitute in a playful way by the mgn-nutritional), similar to what occurs with
the availability of new objects in the pen, folladvby a reduction in the piglet's interactions
with the new object.

This behavior, loss of interest in the new objeas observed by Van De Weerd et al.
(2003) who, when studying different objects in eamimental enrichment, found reduced
piglet interactions with new objects at intervdiatt varied between 1 hour to 3 days after

exposure.
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The lower mean in the CP for the WC feed grotif 42d 3 weeks, 3.93 and 4.97 kg)
may be associated with the fact that the humidibcaof the feed had compromised its
nutritional and sanitary quality, because the feed developed for use in the dry form and
when humidifying it, it increased the attractionin$ects to the feeders with the moistened
diet, and this may have led to the non-recommeodatf hydration (1:2) for the type of feed
used in the present study.

The consumption of supplements of lower nutritioopadlity compared to milk, in the
DC feed and WC feed treatments, and the difficaftgonsumption in the trough-type feeder
may have contributed to the results. Another ptanbe highlighted is that the absence of
supplementation in the farrowing pen and the reduwndling of animals in the WC group
may have minimized the spread of enteric disedsé&snoteworthy that two litters from the
LD group were excluded from the evaluation by thenfs technical team, because they
presented signs compatible with rotavirus disease.

The survival rate of the piglets did not differ amgotreatments, similar to results
reported by Miller et al. (2012a), who, when stugdythe supply of pre-weaning substitutes,
found no difference in the survival rates in thetenaity phase and in the subsequent nursery
phase; similarly, Douglas et al. (2014) used daupplements for low weight piglets and
found no differences in piglet survival.

The weight coefficient of variance (CV%), an im@ort indicator of litter
homogeneity, was higher for the LD group, sugggstreater unevenness of the litter, a
result different from that found by Novotni-Dankbad. (2015), who, when using liquid milk
supplement for litter in the maternity, found ndfefiences in CV% of the piglets' weights.
The result obtained is probably associated withutieven consumption of the supplement by
the individuals in the litter, such that some arsysowed higher consumption in relation to
the average, causing the greater degree of heteibgeNevertheless, our hypothesis needs
to be better explored in future works by correlgtimdividual substitute consumption with the
piglet's respective performance.

The results of the serum biochemistry variablesbld@a3; Figures 5 and 6) were
considered normal for the phase, for piglets 21sdafyage (Perri et al., 2017). Urea is an
important indicator of protein quality (Meijer €lt,a1990) and its serum levels are correlated
with the catabolism of excess amino acids or thegl lower quality protein profiles.
Changes in normal levels of urea in the blood ssgpessible disorders in the renal, hepatic,
nervous, and blood circulatory systems (Dervisesic al., 2017). Thus, lower blood
concentrations of urea (end of the first week) emolesterol (end of the second week) in the
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WC group may be associated with the higher quéietter biological value) of milk protein
when compared to supplemented treatments. Thesesuhe LLF group may be associated
with greater difficulty in consuming the supplemesdused by the technical characteristics of
the trough-type feeder.

The lower levels of albumin in the WC group in t&la to the others during the first
week may be associated with the lower hepatic mdétady/nutrient transport in that group,
because it is related to liver functions (Gonzader Silva, 2003). We also highlight the
higher levels of blood triglycerides in treatmewntsh liquid supplements (LD and LLF) are
associated with the consumption of the substitetabse the lipid content of the supplement
used is close to 40%.

The absence of effects on AST level (P >0.05),ngportant indicator of muscle cell
damage or more severe damage to hepatocytes (NilJ 2019), suggests that treatments did
not influence this variable sufficiently to change values while remaining within the range
of normal for the species. Perri et al. (2017) ddate reference range for piglets at 21 days of
age was 18.0 — 83.5 U'Lfor AST; however, at different ages and at différémes of
collection, healthy piglets showed substantialatawin in serum levels.

4.4.2 Nursery phase

The absence of effects on the subsequent zootatlpecformance (nursery phase)
was not expected. This may have occurred becaesgrélvious presentation of the piglets to
the feed and the substitute could minimize thessfu effects of weaning and could have
resulted in greater consumption and, consequdmelyer gains and greater feeding efficiency.
Similar results (absence of residual effects ofpeipentation) were reported by Park et al.
(2014) in a study with similar characteristics,which they assessed creep feed and milk
substitute in hot and cold seasons and found rextsffon the performance of pre- and post-
weaning piglets.

One hypothesis for the result obtained is thahbpalyjh the numerical differences in the
CP were maintained until the end, these differenmese relatively small and showed
substantial variability, making it difficult to dett differences (Wellock et al., 2009). Another
factor to be considered is that the commercial petadn environment can cause challenges,
including cold stress. In the experimental perib@j(re 1), especially during the first week,
the piglets were subjected to temperatures bel@actitical lower temperature for the phase
(NRC, 1981).
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Pigs are homeothermic animals that maintain bodyé&gature within narrow limits,
even under varying environmental conditions (MILLERO012b). When exposed to
temperatures below the lower critical limit, theyoguce additional heat to return to the
comfort zone, with consequent diversion of energyd anutrients for maintaining
homothermia, resulting in impaired weight gain (PFATIENCE, 2017). This leads to the
need for greater nutrient intake (NRC, 1981). Treater need for nutrient intake, in addition
to the limitation of feed intake in the post-weanieriod, may have limited the gains and
residual effects of the management carried oultamprevious phase.

The lack of difference in behavior on the seconyg atter weaning may have been
caused by the same factors discussed previouséynms of performance. Another point to be
highlighted is that the different treatments wexedomly distributed in the nursery rooms. In
this way, the animals of the WC group were posétimn bays neighboring those of other
treatments (piglets with previous consumption eigmee). The act of observing piglets
without previous experience of consumption to p&lédrom other groups previously
experienced in consuming feed may have favoredetm@ing of the location of feeders and
consequently minimized the differences in feed oom#tion of the group without creep
compared to other treatments.

In a study that evaluated the learning betweeretsgNicol and Pope (1994) found
that untrained piglets found it easy to find theder when they observed animals with
previous training, supporting our hypothesis ofrt@ag the piglets in the groups without
creep. By contrast, Gieling et al. (2011) perforra@dobservational learning study in which
they investigated social behavior in pigs, andrditiclearly demonstrate the ability of pigs to
imitate behavior. Therefore, our hypothesis needset better studied in future works under
different production conditions.

The function of AST is to catalyze the transammmtiof L-aspartate and 2-
oxoglutarate to oxalacetate and glutamate (EVANIBO2. It serves as an important indicator
of impaired liver function. The higher levels of A% the WC group (negative control) than
in the other treatments on thé 3lay after weaning suggests greater hepatic activit
associated with this treatment and suggests tbah after weaning, the animals had greater
difficulty initiating the consumption of feed, cang a reduction in hepatic reserves. The
change obtained in this indicator for the WC grangy be associated with the difficulty of
abrupt adaptation to the solid diet in the firstut® after weaning and reinforces the
importance of supplementation in the maternity phas
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4.5 CONCLUSIONS

The use of dry food with liquid supplements did podbmote an increase in weight
gain compared to treatment without the use of ddffor litter of up to 12.9 piglets. The
various feeding systems did not influence weight parformance in the subsequent phase.
Supplementation minimized the indicators of livanghge in the post-weaning period.
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Figure 1. Dry bulb temperature (DBT), Relative Humdity (RH), Temperature and
humidity index (THI) in farrowing facilities. OBS: Average of rooms with 30 min sampling interval
Dry bulb temperature (DBT); Relative humidity (RH)emperature and humidity index (THI) calculated3TD
+ (0.36 * Dew point + 41.5).
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Figure 2. Dry bulb temperature (DBT), Relative humdity (RH), Temperature and
humidity index (THI) in nursery facilities and lower critical temperature (LCT). OBS:
Average of rooms with 30 min sampling interval. THIBT + (0.36 * Dew point + 41.5); Lower critical
temperature (LCT) based on Pig site recommendatidngps:/thepigsite.com/husbandry/environmental-
management).
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Figure 5. Serum biochemical of the piglets (n= 20gp treatment) of 7, 14 e 21 days under

different feed protocols.
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Table 1.Ingredient and nutrient composition of experimédtets in nursery phase.

ltems, g.kg" as fed base Step | Step Il Step Il Step IV
Corn 150.0 330.0 420.0 580.0
Soybean meal, 46% CP 160.0 190.0 250.0 250.0
Pre-gel corn flour 150.0 100.0 70.0 -
Swine meat and bone meal 50.0 50.0 50.0 40.0
Spray-dried whey 190.0 130.0 60.0 -
Basemix ! | 300.0 - - -
Basemix Il - 200.0 - -
Basemix Il - - 150.0 -
Basemix IV - - - 130.0
Calculated composition (g.kg as fed base) 2
Dry matter 926.0 911.0 902.0 889.0
Crude protein 228.0 225.0 210.0 200.0
Ash 56.0 55.0 57.0 45.0
Crude fat 58.0 68.0 83.0 70.0
Crude Fiber 13.0 15.0 19.0 21.0
Analyzed composition (g.kg as fed base)
Dry matter 931.9 923.2 914.9 902.0
Crude protein 225.7 219.7 202.8 193.8
Ash 61.3 57.4 58.6 41.9
Crude fat 69.9 48.6 65.5 52.2

1Commercial basemi®Calculated on the basis Rostagno (2017).



Table 2. Body weight (BW), piglet survival rate (%) and farent of variation (CV) of piglets under diffené feed protocols.
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Treatements
. Without  Dry Creep Wet Creep Liquid Liquid Linear Cv P-
Variables Creep Feed Feed Dispenser Feeder Means (%)2 value?
Birth
Body weight, kg 1.45 1.47 1.44 1.49 1.44 1.46 20.5 0.210
Body weight CV % 16.24 15.71 15.72 15.38 15.44 715. 21.8 0.998
1* week
Body weight, kg 2.68 2.55 2.43 2.61 2.50 2.65 16.0 0.136
Body weight CV % 16.02 17.12 15.98 20.55 18.11 367. 31.9 0.596
Piglet survival rate, % 88.28 85.95 86.35 87.56 381. 85.75 12.9 0.678
2" week
Body weight, kg 4.09 3.9% 3.69 4.20 4.00 4.06 16.2 <0.001
Body weight CV % 18.55 15.7F 16.13 25.7F 16.48 18.02 25.7 0.001
Piglet survival rate, % 83.85 82.54 80.12 83.66 088. 81.44 16.5 0.955
Farrowing
Body weight, kg 5.22 4.97 4.69 5.37 5.27 5.13 16.4 <0.001
Body weight CV % 18.31 16.76 16.08 22.34 16.04 587. 33.9 0.560
Piglet survival rate, % 82.99 79.89 78.64 76.50 327. 79.14 15.2 0.508

lAverages followed by different letters in the lircker (P <0.05) by the Scott Knott test.

2CV - Coefficient of variation:;
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Table 3. Serum biochemical of the piglets (n= 20 per treatithof 7, 14 e 21 days under different feed proc

Treatments
Variable Without |._IQUIC| Liquid Linear CV (%) P-valuet
Creep Dispenser Feeder
AST (U.Lh 56.2 + 31.7 47.1+15.0 55.6 + 19.1 0.639  0.099
Glucose (mg.dL) 251.3 £ 36.1 252.2 + 39.6 265.0 £ 42.7 15.28 2086.
Total protein (g.dL}) 6.8+1.2 7.0+£0.9 7.1+0.8 14.99 0.098
< Albumin (g.dL?) 2.4+0.8 2.5+0.5 2.6+0.4 19.72  0.016
™~ Globulins (g.dL) 44+1.1 45+0.9 45+0.8 23.07 0.660
Cholesterol (mg.dL) 157.3+44.0 165.8 £+ 54.8 153.3+43.8 0.85 9B.9
Triglycerides (mg.dr}) 149.4 +554 193.7 +81.2 206.5+55.8 30.78 <0.001
Urea (mg.dr) 29.1+12.9 33.3+15.7 28.4 +15.8 1296  0.555
Without Dry Creep Wet Creep Liquid Liquid Linear
Creep Feed Feed Dispenser Feeder CV (%) P-value®
AST (U.Lh 60.2 +21.0 54.4 + 23.6 60.4 +13.4 55.6+24.4 65620.5 3.95 0.379
Glucose (mg.dL) 236.5 + 48.6 236.2 £51.5 251.6 £ 47.7 217.6+48.4 239.8 £63.0 17.71  0.358
Total protein (g.dL}) 7.4+15 7.1+15 6.9+0.9 7.5+1.5 7.3+19 .0% 0.805
T Albumin (g.dLY) 3.4+0.6 3.3+0.8 3.1+0.5 3.2+0.7 3.2+0.7 012 0.593
3 Globulins (g.dC) 40+1.2 3.7+1.4 38+1.1 4.2+1.2 41+15 3393 0.753
Cholesterol (mg.dL) 117.3+3214 133.4+35.% 128.5 + 28.% 135.3+39.3 110.0 £ 22.3 2.39  0.030
Triglycerides (mg.dr}) 125.7 + 64.0 129.5 +£59.0 132.5+26.5 149.9+56.5 152.2 +55.2 38.61 0.488
Urea (mg.dr) 32.7+12.6 32.6+11.0 32.8+17.9 30.5+14.7 93413.3 12.38  0.911
AST (U.Lh 65.2 +29.2 65.1 +29.5 68.8 + 35.5 57.1+20.0 6.16: 25.1 1.19 0.718
Glucose (mg.dL) 232.6 £ 38.3 232.1 +32.8 221.4+425 234.3 648  240.7 £49.1 18.18  0.596
Total protein (g.dL) 7.1+1.1 6.6+1.2 6.4 +0.7 6.6+1.1 6.5+1.3 11.02 0.330
3 Albumin (g.dL") 3.2+0.5 3.3+0.7 3.0+04 3.3+0.8 3.4+1.0 10.57 0.449
N Globulins (g.dr) 3.9+0.8 3.31£0.9 3.4+0.8 3.3+0.8 3.8+23 28.23 0.344
Cholesterol (mg.dL) 110.5+25.9 109.4 + 30.0 102.9 £ 28.2 97.1 617. 109.0 +29.5 25,59 0.594
Triglycerides (mg.dr}) 118.7 +43.1 122.6 £52.7 128.6 £ 56.2 129.4 449 130.1 +44.9 7.87 0.920
Urea (mg.dr) 23.9+9.4 25.1+9.1 28.9+12.0 26.9 £8.7 20.5+5.7 36.95 0.044

1Averages followed by different letters in the krdiffer (P <0.05) by the Scott Knott test. Asptrtaminotransferase (AST: (U, total protein (g.dL), albumin (g.dr),
globulin (g.dL™%), glucose (mg.dt), cholesterol (mg.dt), triglycerides (mg.dt) and urea (mg.db).
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Table 4. Feed intake and feed:gain ratio of piglets in atyphase under different feed protocols acrossubkling phase

Treatment
. Wet Creep Liquid Liquid Linear
Days Without Creep Dry Creep Feed Feed Dispenser Feeder CV (%) P-value
Initial body weight, kg
Start 5.52 5.10 5.04 5.55 5.34 17.81 0.855
7 5.91 5.45 5.64 5.98 5.70 4.10 0.466
20 9.73 8.98 9.10 9.74 9.21 6.61 0.932
36 16.20 15.66 15.33 16.56 14.85 6.77 0.278
47 22.61 22.00 21.40 23.33 20.63 6.49 0.154
Daily feed intake, kg/pig/phase
0-3 0.127 0.154 0.148 0.136 0.135 28.58 0.910
0-20 0.224 0.261 0.246 0.239 0.238 14.35 0.406
0-36 0.362 0.380 0.356 0.387 0.351 13.77 0.721
0-47 0.487 0.491 0.498 0.516 0.474 10.79 0.622
Daily weight gain (pens). kg/pig/phase
0-7 0.056 0.051 0.087 0.061 0.051 55.28 0.466
0-20 0.221 0.204 0.214 0.220 0.204 14.35 0.406
0-36 0.297 0.293 0.286 0.306 0.264 13.77 0.721
0-47 0.363 0.360 0.348 0.378 0.325 10.79 0.622
Feed efficience, pig/phase
0-7 0.449 0.317 0.601 0.449 0.313 55.80 0.302
0-20 0.996 0.797 0.872 0.918 0.884 19.82 0.635
0-36 0.827 0.778 0.806 0.793 0.761 11.94 0.846
0-47 0.749 0.726 0.713 0.735 0.717 8.43 0.916
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Table 5. Serum biochemical of the piglets in a nursery phas3 and 47 days under different feed protocoless suckling phase.

Without Dry Creep Wet Creep Liquid Liquid Linear

Variables Creep Feed Feed Dispenser Feeder CV (%) P-Value
Serum variables on day 3
AST (U.Lh 58.4 +15.9 41.7+7.9 49.9+11.8 47.5+10.8 49.7 +10.7 23.44 0.005
Glucose (mg.dL) 118.6 +13.3 126.9 + 13.8 124.6 £ 30.1 118.8 417 119.1+14.4 14.89 0.628
Total protein (g.dL}) 6.1+1.1 6.0+1.0 6.2+1.1 6.3+1.0 6.2+0.8 3.27 0.670
Albumin (g.dL") 351205 3.5+£05 3.5+£0.6 3.9+0.7 3.8+05 15.36 0.228
Globulins (g.dL}) 26+1.2 24+1.0 2.7+0.9 25+1.0 2.4+0.8 51.52 0.903
Cholesterol (mg.dL) 74.3 +15.2 80.5+18.8 88.6 +21.5 81.2+235 8.6% 20.7 22.53 0.274
Triglycerides (mg.dr}) 51.5+175 53.5+901 59.2+16.1 57.1+21.6 .05719.2 3.65 0.804
Urea (mg.dr) 19.6 £ 6.7 27.0 £ 10.9 20.6 £ 6.7 23.1£8.3 27 B8 35.84 0.058
Serum variables on day 47
AST (U.L'l) 42.8+7.4 452 +7.1 46.8 £ 15.0 47.1 £ 10.7 64611.3 23.80 0.840
Glucose (mg.dL) 84.6 + 28.2 81.1+22.6 75.0 +15.9 79.7+19.1 3.47®19.1 0.52 0.660
Total protein (g.dL}) 6.3+1.2 6.3+1.0 6.1+1.0 6.7+1.0 6.5+0.7 15.17 0.826
Albumin (g.dL?) 2.3+0.6 2.4 +0.3 23104 25+0.6 24+£05 23.56 0.939
Globulins (g.dL}) 4014 40+1.0 3.8+0.8 42+12 4.1+0.6 9.21 0.926
Cholesterol (mg.dL) 78.4 +23.2 77.8+17.6 70.6 +10.7 82.4+18.2 2.2#15.2 20.85 0.430
Triglycerides (mg.dr}) 67.2+21.4 74.9 +£22.3 73.9 £ 20.6 71.8+23.8 8.16t26.0 29.04 0.806
Urea (mg.dr) 23.3+3.8 28.1+8.9 25.4+2.8 25.6 +5.3 21.1+6.0 23.12 0.026

1Averages followed by different letters in the rdiffer (P <0.05) by the Scott Knott test. Asptrtaminotransferase (AST: (U, total protein (g.dL), albumin (g.dr),

globulin (g.dL™%), glucose (mg.dt), cholesterol (mg.dt), triglycerides (mg.dt) and urea (mg.db).



Table 6. Behavior of piglets (%) after weaning and transbethe nursery on day 2.
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Without Dry Creep Wet Creep Liquid Liquid Linear

Items, % Creep Feed Feed Dispenser Feeder CV (%) P-value
Sleeping 26 12 48 25 37 96.35 0.280
Seated 5 3 6 2 2 115.63 0.399
Drinking 5 6 3 7 5 70.12 0.459
Eating 18 27 20 17 14 63.34 0.464
Agonistico 3 3 1 1 3 105.49 0.661
Exploring 37 40 22 41 34 38.31 0.104
Idleness 7 9 1 6 5 100.86 0.184
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4. CONSIDERACOES FINAIS

A suplementacédo no periodo de maternidade pafeetede linhagens com alta taxa de
nascimentos pode ser uma estratégia viavel.

O fornecimento de suplemento liquido com o comenl@ispenser se mostrou mais
eficiente em relacdo ao comedouro tipo calha, t@a@ o maior consumo quanto para a
menor contaminacéo do suplemento.

N&o foram observados efeitos subsequentes da satlegdo na fase de aleitamento
sobre a fase de crescimento dos leitbes.

O periodo de uso do suplemento deveria ser extenquidtoda a fase de aleitamento

para maximizar o consumo e nao se limitar nos proved 4 dias.
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ANEXO 1 —Carta de aceite do comité de ética exprimental

L.‘ UDESC | LAGES Comisséo de Etica no

UNIVERSIDADE | cenNTRO DE CIENCIAS

DO ESTADO DE = H H
SANTA CATARINA | AGROVETERINARIAS Uso de Animais

CERTIFICADO

Certificamos que a proposta intitulada "Desempenho zootécnico de leitdes na maternidade suplementados com dietas liquidas em
diferentes alimentadores e efeitos nas fases subsequentes de creche e terminagdo", protocolada sob o CEUA n? 5791221118 (o
000784), sob a responsabilidade de Diovani Paiano e equipe; Fernando Zimmer - que envolve a produ¢do, manutengéo e/ou
utilizagdo de animais pertencentes ao filo Chordata, subfilo Vertebrata (exceto o homem), para fins de pesquisa cientifica ou ensino
- estd de acordo com os preceitos da Lei 11.794 de 8 de outubro de 2008, com o Decreto 6.899 de 15 de julho de 2009, bem como
com as normas editadas pelo Conselho Nacional de Controle da Experimentagao Animal (CONCEA), e foi aprovada pela Comissao
de Etica no Uso de Animais da Universidade do Estado de Santa Catarina (CEUA/UDESC) na reunigo de 12/12/2018.

We certify that the proposal "Zootechnical performance of piglets in maternity supplementary liquid diets with different feeders
and effects on subsequent nursery and termination", utilizing 750 Swines (males and females), protocol number CEUA 5791221118
(Io 000784), under the responsibility of Diovani Paiano and team; Fernando Zimmer - which involves the production, maintenance
and/or use of animals belonging to the phylum Chordata, subphylum Vertebrata (except human beings), for scientific research
purposes or teaching - is in accordance with Law 11.794 of October 8, 2008, Decree 6899 of July 15, 2009, as well as with the rules
issued by the National Council for Control of Animal Experimentation (CONCEA), and was approved by the Ethic Committee on
Animal Use of the University of Santa Catarina State (CEUA/UDESC) in the meeting of 12/12/2018.

Finalidade da Proposta: Pesquisa (Académica)

Vigéncia da Proposta: de 01/2019 a 12/2019 Area: Zootecnia

Origem: Animais provenientes de estabelecimentos comerciais

Espécie:  Suinos sexo: Machos e Fémeas idade: 0 a 180 dias N: 750
Linhagem: Linhagem comercial Peso: 1a120 kg

Local do experimento: O experimento serd realizado em uma unidade comercial de produgdo de leitdes (UPL) localizada no Oeste
Catarinense.

Lages, 12 de dezembro de 2018

.,,V/QA ‘7;77; e

Marcia Regina Pfuetzenreiter Prof. Dr. Ubirajara Maciel da Costa
Coordenadora da Comissao de Etica no Uso de Animais Vice-Coordenador da Comissao de Etica no Uso de Animais
Universidade do Estado de Santa Catarina Universidade do Estado de Santa Catarina

Av. Luis de Camdes, 2090 - Centro Agroveterinario - Bairro Conta Dinheiro Lages/SC CEP: 88520-000 - tel: 55 (49) 32899129
Horério de atendimento: 22 a 62 das 8h as 18h : e-mail: 61386650900@udesc.br
CEUAN 5791221118
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ANEXO 2 — Equipamentos para fornecimento A- Tipo calha e B fio Dispenser
(Prosper)®para alimentacdo liquida de leitdes na fase de nehidade.




