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RESUMO

Relagao da temperatura do escroto com a qualidade seminal em touros Nelore
e Girolando

A selecdo de touros pelo exame androlégico é determinante para a melhoria do
rebanho bovino. Touros de origem zebuinos apresentam melhor adaptabilidade as
altas temperaturas, em relagdo aos touros de origem taurinos, podendo influenciar
na temperatura do escroto e na qualidade seminal. O objetivo deste estudo foi
comparar a relagdo dos perfis de termogramas infravermelhos do escroto e a
qualidade do sémen fresco e congelado em touros Nelore e Girolando. Foram
utilizados quatro touros Nelore e quatro Girolando, mantidos em piquetes com
acesso a agua e mistura mineral; e suplementagdo com concentrado. Termografias
infravermelhas do escroto, globo ocular e mufla foram realizadas duas vezes por
quatro semanas, com termovisor Flir® E40. Os termogramas escrotais, as
temperaturas do cordado espermatico, porcao proximal e distal dos testiculos e cauda
do epididimo foram analisadas utilizando o software Flir Tools. Foram realizadas
colheitas de sémen com vagina artificial e os ejaculados processados e congelados
em nitrogénio liquido e analisados poOs-descongelagdo. Os dados passaram pelo
teste de normalidade e testes de Anova e Tukey; e na auséncia de normalidade pelo
teste Kruskall-Wallis; seguido das correlagdes classificadas segundo Levine et al.,
(2012). Entre racgas, foram observadas diferengas (P <0,05) nas temperaturas do
globo ocular, corddo espermatico e por¢ao proximal do escroto. Os touros Nelores
apresentaram menor temperatura corporea e de regides do escroto, em relagéo aos
touros Girolando. As caracteristicas seminais variaram entre ragas (P <0,05), a raga
Nelore apresentou sémen de melhor qualidade. Correlagdes significativas foram
observadas entre defeitos espermaticos menores (cabega delgada, cabega pequena
normal, cabeca gigante, curta e achatada, cabega normal destacada, acrossomo
destacado, insergdo abaxial, gota distal, cauda dobrada ou enrolada, e cauda
enrolada na extremidade) em touros Girolando. Os touros da raga Nelore sofreram
menor influéncia das variaveis climaticas com menores temperaturas nas areas
corpéreas examinadas por termografia infravermelha, em relagao aos touros da raga
Girolanda. Os touros da raca Nelore apresentaram qualidade do sémen fresco e
descongelado superiores, em relagao aos touros da raga Girolanda.

Palavras-chave: termografia infravermelha, termorregulacéo testicular, congelagao
de sémen.



ABSTRACT

Relation of scrotal temperature with seminal quality in Nellore and Girolando
bulls

The selection of bulls by the andrological examination is determinant for the
improvement of the bovine herd. Bulls of zebu origin have better adaptability to high
temperatures in relation to bulls of taurine origin, which may influence the
temperature of the scrotum and seminal quality. The objective of this study was to
compare the relation of infrared thermograms profiles of the scrotum and the quality
of fresh and frozen semen in Nellore and Girolando bulls. Four Nellore and four
Girolando bulls were used, kept in pickets with access to water and mineral mix; and
supplementation with concentrate. Infrared thermographs of the scrotum, eyeball and
mufla were performed twice a week with Flir® E40 thermal imager. For the scrotal
thermograms, the temperatures of the spermatic cord, proximal and distal portion of
the testes and tail of the epididymis were analyzed using Flir Tools software.
Samples were collected with artificial vagina and the ejaculates were processed and
frozen in liquid nitrogen and analyzed in post-thawing. The data passed the normality
Anova test and Tukey test; and in the absence of normality by the Kruskall-Wallis
test; and correlations classified according to Levine et al. (2012). Among breeds,
differences (P <0.05) were observed in the temperatures of the ocular globe,
spermatic cord and proximal portion of the scrotum. The Nellore bulls presented
lower body temperature and regions of the scrotum, compared to Girolando bulls.
Seminal characteristics varied between breeds (P <0.05), the Nellore breed had
better quality semen. Significative correlations were observed between smaller
spermatic defects (thin head, normal small head, giant head, short and flattened,
normal head detached, prominent acrosome, abaxial insertion, distal droplet, folded
or curled tail, and tail curled at the end) in Girolando bulls. Nellore bulls were less
influenced by climatic variables with lower temperatures of areas of skin surface
examined by infrared thermography in relation to Girolanda bulls. Nellore bulls
presented superior fresh and thawed semen quality in relation to Girolanda bulls.

Key words: infrared thermography, testicular thermoregulation, semen freezing.
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ARTIGO CIENTIFICO

Relagdo da temperatura do escroto com a qualidade seminal em touros Nelore e Girolando

Relation of scrotum temperature with seminal quality in Nellore and Girolando bulls

RESUMO

A selecdo de touros pelo exame andrologico ¢ determinante para a melhoria do rebanho
bovino. Touros de origem zebuina apresentam melhor adaptabilidade as altas temperaturas,
em relacdo aos touros de origem taurina, podendo influenciar na temperatura do escroto e na
qualidade seminal. O objetivo deste estudo foi comparar a relacdo dos perfis de termogramas
infravermelhos do escroto e a qualidade do sémen fresco e congelado em touros Nelore e
Girolando. Foram utilizados quatro touros Nelore e quatro Girolando, mantidos em piquetes
com acesso a agua e mistura mineral; e suplementagdo com concentrado. Termografias
infravermelhas do escroto, globo ocular e mufla foram realizadas duas vezes por semana com
termovisor Flir® E40. Para os termogramas escrotais, as temperaturas do cordao espermatico,
porcao proximal e distal dos testiculos e cauda do epididimo foram analisadas utilizando o
software Flir Tools. Foram realizadas colheitas de sémen com vagina artificial e os ejaculados
processados e congelados em nitrogénio liquido e analisados na pds-descongelagdo. Os dados
passaram pelo teste de normalidade e testes de Anova e Tukey; e na auséncia de normalidade
pelo teste Kruskall- Wallis; seguido das correlagdes classificadas segundo Levine et al.,
(2012). Entre ragas, foram observadas diferencas (P <0,05) nas temperaturas do globo ocular,
corddo espermatico e por¢do proximal do escroto. Os touros Nelore apresentaram menor
temperatura corpérea e de regides do escroto, em relagdo aos touros Girolando. As
caracteristicas seminais variaram entre racas (P <0,05), a raca Nelore apresentou sémen de
melhor qualidade. Correlagdes significativas foram observadas entre defeitos espermaticos
menores (cabeca delgada, cabeca pequena normal, cabega gigante, curta e achatada, cabega
normal destacada, acrossomo destacado, inser¢do abaxial, gota distal, cauda dobrada ou
enrolada, e cauda enrolada na extremidade) em touros Girolando. Os touros da ragca Nelore
sofreram menor influéncia das varidveis climaticas com menores temperaturas da superficie

corpdrea examinada por termografia infravermelha, em relacdo aos touros da raga Girolanda.
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Os touros da raca Nelore apresentaram qualidade do sémen fresco e descongelado superiores ,
em relacdo aos touros da raga Girolanda.
Palavras-chave: termografia infravermelha, termorregulacdo testicular, congelacdo de

sémen.

ABSTRACT

The selection of bulls by the andrological examination is determinant for the improvement of
the bovine herd. Bulls of zebu origin have better adaptability to high temperatures in relation
to bulls of taurine origin, which may influence the temperature of the scrotum and seminal
quality. The objective of this study was to compare the relation of infrared thermograms
profiles of the scrotum and the quality of fresh and frozen semen in Nellore and Girolando
bulls. Four Nellore and four Girolando bulls were used, kept in pickets with access to water
and mineral mix; and supplementation with concentrate. Infrared thermographs of the
scrotum, eyeball and mufla were performed twice a week with Flir® E40 thermal imager. For
the scrotal thermograms, the temperatures of the spermatic cord, proximal and distal portion
of the testes and tail of the epididymis were analyzed using Flir® Tools software. Samples
were collected with artificial vagina and the ejaculates were processed and frozen in liquid
nitrogen and analyzed in post-thawing. The data passed the normality Anova test and Tukey
test; and in the absence of normality by the Kruskall-Wallis test; and correlations classified
according to Levine et al. (2012). Among breeds, differences (P <0.05) were observed in the
temperatures of the ocular globe, spermatic cord and proximal portion of the scrotum. The
Nellore bulls presented lower body temperature and regions of the scrotum, compared to
Girolando bulls. Seminal characteristics varied between breeds (P <0.05), the Nellore breed
had better quality semen. Significative correlations were observed between smaller spermatic
defects (thin head, normal small head, giant head, short and flattened, normal head detached,
prominent acrosome, abaxial insertion, distal droplet, folded or curled tail, and tail curled at
the end) in Girolando bulls. Nellore bulls were less influenced by climatic variables with
lower temperatures of areas of skin surface examined by infrared thermography in relation to
Girolanda bulls. Nellore bulls presented superior fresh and thawed semen quality in relation to
Girolanda bulls.

Key words: infrared thermography, testicular thermoregulation, semen freezing.
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1. INTRODUCAO

O rebanho bovino do Brasil ¢ constituido majoritariamente pelas ragas indianas (Bos
taurus indicus) e seus mesticos, com predominio do grupo genético Nelore. O rebanho brasileiro
alcancou a marca recorde de 212,3 milhdes de cabegas, um crescimento de 1,3% em relagdo a 2014
(IBGE, 2015), sendo que a Regido Centro-Oeste concentra aproximadamente 30% da bovinocultura de
corte do pais. Entretanto, em seu aspecto qualitativo, possui baixos padrdes de desenvolvimento e
reprodutivos, com baixa produtividade e taxa de natalidade proxima de 50% (RUEDIGER, et al 2016).
No rebanho brasileiro, os touros representam menos de 5% do efetivo absoluto, entretanto, esses
animais sdo responsaveis por cerca de 70% do melhoramento genético de um rebanho
(CARVALHAL, COSTA 2018).

O agronegdcio, com énfase no segmento da pecudria bovina, possui uma relevancia
significativa em relacdo a economia nacional devido a sua importante taxa de crescimento e potencial
elevado. A biotecnologia voltada para a melhora do sistema de producdo impulsiona a produtividade
nesse setor, demonstrando neste aspecto, que a inseminagao artificial vem sendo um instrumento que
contribui positivamente para o avanco de modernas técnicas de produgdo animal (CHACUR et al.,
2012).

A selecao de touros através do exame andrologico ¢ de extrema importincia para o
aprimoramento genético, sendo de grande utilidade para as centrais de inseminacdo artificial, que
buscam dessa forma, modernas formas de avaliagdo, com o uso de sémen de qualidade comprovada de
animais de alta performance (CHACUR et al, 2006; SIRCHIA, 2008; CARVALHAL, COSTA 2018).

As temperaturas altas podem comprometer os mecanismos de termorregulagdo corporal e
de dissipacao de calor, que pode causar o estresse térmico (MARAL et al, 2008). A termografia por
infravermelho tem sido usada para avaliar a termorregulacdo escrotal e as respostas fisiologicas dos
animais as altas temperaturas (KNIZKOVA et al., 2007) e desde os anos 80, vem sendo utilizada
como um método ndo invasivo para determinar a temperatura superficial do escroto (COULTER,
1988).

Uma forma de incrementar o desempenho de sistema de producdo em regides de baixas
latitudes, por meio de melhoramento genético, € a utilizagdo de cruzamentos entre as racas zebuinas,
que exibem excelente adaptacdo ao meio tropical, com as racas europeias especializadas, que
apresentam elevado potencial para a produgdo de leite, mas ndo adaptadas as condi¢des climaticas
associadas, onde frequentemente prevalecem a baixa qualidade de pastagens, infestagdes de parasitas e
deficiéncias de manejo (PEROTTO et al. 2010).

Este trabalho ¢ apresentado com a justificativa de colaborar com informagdes especificas
quanto a relagdo entre a temperatura da superficie da pele do escroto com termografia infravermelha e
a qualidade de sémen fresco e pos-descongelagdo de touros zebu da raga Nelore (Bos taurus indicus),

comparando-se com touros da ra¢a Girolanda (Bos taurus taurus x Bos taurus indicus).
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Dessa forma, objetivou-se estudar a relagdo de perfis de termogramas por infravermelho
de areas do corpo e escroto com a qualidade do sémen fresco e congelado em touros das racas Nelore

e Girolanda, mantidos em Central de Inseminacgao Artificial.

2. MATERIAL E METODOS
O projeto foi aprovado pelo Comité de Etica e Uso de Animais (CEUA) da Universidade do
Oeste Paulista, sob protocolo 3336.

2.1 Animais e local do experimento

Foram utilizados oito touros em regime de colheita e congelagdo de sémen em Central de
Inseminagdo Artificial, sendo quatro da raca Girolanda com idades entre trés e sete anos, e quatro da
raca Nelore com idades entre trés e quatro anos, alojados em Central de Inseminagdo Artificial no
municipio de Presidente Prudente-SP, na latitude de 22° 07' S, longitude de 51° 23' W ¢ altitude média
de 472 metros acima do nivel do mar. A cidade possui clima tropical, com area de transi¢do climatica,
tendo interferéncia da maioria dos sistemas atmosféricos na América do Sul. De acordo com Kdppen e
Geiger (1928) o clima ¢ classificado como temperado umido com verdo quente, sendo a sazonalidade
climatica com um periodo quente e chuvoso entre outubro e margo e mais ameno e seco entre abril e
setembro. A temperatura média ¢ de 21,6°C ¢ a pluviosidade média anual de 1207 mm.

Os touros foram mantidos durante o projeto em piquetes de 15x30 metros de Brachiaria

decumbens com acesso a uma baia coberta com recipiente de d4gua e mistura mineral ad libidum e

suplementados com 5kg / touro / dia com ragéo proteica e 10 kg / touro / dia com feno de Tifton.

2.2 Delineamento experimental
Foram realizadas seis colheitas no més de maio de 2017, com intervalos entre 72 a 96
horas, totalizando 17 dias. Em cada colheita foram mensurados os fatores climaticos, obtidos

termografias do escroto, globo ocular ¢ mufla, e realizadas colheita de sémen a fresco.

2.3 Fatores climaticos

O monitoramento da Temperatura do Ambiente (TA); Temperatura do Globo Umido
(WBGT), que representa a sensagao térmica ou estresse total sofrido pelos animais; Umidade Relativa
do Ar (UR), que pode influenciar na temperatura da superficie da pele do escroto e acarretar em uma
diminuicdo consideravel, sendo necessario tempo de 30 min para que ocorra a estabilizacdo, apds a
pele seca (CHACUR et al, 2016); Temperatura de Bulbo Negro Seco (TG), que representa a insolagdo
ou irradiagdo térmica. Todos estes dados foram analisados no local da colheita durante o periodo
experimental, as 7:00h e as 9:00h com termdOmetro de globo portatil digital (modelo HT-30,

InstruTemp®).
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Posteriormente, foi calculado o Indice de Temperatura-Umidade (ITU), conforme Thom
(1959): ITU= 0.8 x Ty, + UR (Ty, — 14.4) + 46.4, onde: T4,= temperatura de bulbo negro seco (°C) e

UR = umidade relativa na forma decimal.

2.4 Termografia Digital por Infravermelho

Foram realizados exames de imagem por termografia digital infravermelha (Termovisor
FLIR®, E40) da superficie do escroto, globo ocular e mufla, sendo o foco emissor do aparelho
alinhado na por¢do caudal e na cabega de cada touro e orientado, perpendicularmente
aproximadamente a 1,5 metros de distancia. Utilizando o software FLIR® Tools (versdo
2.0.11333.1001), foram analisadas 48 termografias do escroto, globo ocular e mufla, gerados a partir
da captura da imagem por termografia digital por infravermelho, considerando a temperatura média
fornecida nos termogramas escrotais foram avaliados as regides do corddo espermatico, regido

proximal do escroto, regido distal do escroto, caudas do epididimo direito e esquerdo.

2.5 Colheita de Sémen

Os procedimentos de colheita e analise de sémen com vagina artificial e as analises das
caracteristicas quantitativas e qualitativas do sémen foram realizados segundo normas do Colégio
Brasileiro de Reprodugao Animal (CBRA, 2013).

Os ejaculados foram mantidos em banho-maria entre 32 e 37°C, para a analise ao
microscopio de motilidade espermatica (0 a 100%), vigor espermatico (1 a 5) e turbilhdo espermatico
(0 a 5). Ainda foram considerados, o volume (ml), a cor e o aspecto do ejaculado. Em uma solucao de
formol salino tamponado, o s€émen foi diluido em uma proporc¢ao de 1:100, para posterior contagem da
concentracdo espermatica em camara de Neubauer. A morfologia espermatica foi analisada em
microscopia de contraste de fase (Nikon, Eclipse E200, Japdo), levando-se em consideracao 200

espermatozoides por ejaculado.

2.6 Congelacao do Sémen

A congelagdo de s€men foi realizada com o meio TRIS-gema de ovo-acido citrico,
manufaturado da instituicdo de origem, conforme procedimentos preconizados pelo Colégio Brasileiro
de Reprodugdo Animal (CBRA, 2013). Apos a descongelag@o seminal este passou pelo teste de termo-

resisténcia (TTR) a 46°C durante 30 minutos.

2.7 Analise Estatistica
Os dados passaram pelo teste de normalidade Shapiro-Whilk. Na auséncia de
normalidade foi aplicada a transformagdo BOX COX e testada a normalidade novamente. Em caso de

normalidade foi aplicado o teste Anova seguido de Tukey e na auséncia de normalidade foi aplicado o
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teste Kruskall- Wallis. As correlagoes foram classificadas segundo Levine et al., (2012). As analises
foram realizadas no SPSS versao 23.0 e as tabelas e graficos construidos na versdo 2016 do Excel.

As imagens termograficas (termogramas) por infravermelho demonstram as areas da
superficie corporea dos touros que foram examinados e as respectivas imagens fotograficas, com a

finalidade de ilustrar o exame de termografia infravermelha (figuras 1 a 10).

3. RESULTADOS E DISCUSSAO

Avaliando-se as temperaturas obtidas por infravermelho nos touros da raga Girolando,
pode-se notar que estas ndo variaram entre os animais estudados, porém foi possivel observar uma
superioridade da qualidade seminal dos animais 3 ¢ 4, apresentando maior motilidade e vigor, menor
incidéncia de defeitos espermaticos maiores e totais ¢ maior resisténcia ao TTR como demonstrado na
tabela 1. Os touros da raga Nelore também ndo apresentaram variacdo das temperaturas estudadas
entre os animais, porém foi possivel notar variagdo nas caracteristicas seminais entre os animais para o
volume do ejaculado, concentragdo espermatica e¢ defeitos espermaticos maiores, entretanto, tais
caracteristicas ndo traz uma resposta biologica significativa mantendo a uniformidade do grupo
(Tabela 2).

O quadro analisado demonstra que tanto os animais Girolando como os animais Nelore
tendem a manter a temperatura corporal e do escroto, porém variagdes no perfil seminal podem ser
observados como uma variacao individual comum dentro das racas

Avaliando-se os ejaculados e as temperaturas estudadas entre as seis colheitas realizadas,
tanto os touros Girolando como os touros Nelore apresentaram variagdes nas temperaturas estudadas,
tanto para aferi¢do da temperatura corporal como para afericdo das temperaturas das diferentes regides
do escroto. Em ambas as ragas as caracteristicas seminais se mantiveram durante as colheitas (Tabelas
3 e 4). O ambiente em especial questdes envolvendo temperatura podem  interferir na
espermatogénese ¢ na qualidade do s€men dos animais; dessa forma a temperatura ideal dos testiculos
deve ser menor que a corporal desses animais (entre 4 a 7°C), que acontece mediante termorregulagado
proporcionada por inumeros mecanismos fisiolégicos. Em suma, um ambiente com temperatura acima
dos limites de termorregulacido podera comprometer a fertilidade (MOREIRA, 2016).

Da mesma forma que as temperaturas corporais € do escroto variam entre as colheitas
ocorreram variagdo climaticas, alterando os dados de temperatura ambiente, temperatura de globo,
temperatura de globo imido e umidade relativa do ar (Tabela 5). Foi observada correlacdo positiva de
média a forte entre os fatores climatico (TA, TG, WBGT e UR) e as temperaturas corporais aferidas
por termografia (Globo Ocular e Mufla) e as temperaturas do escroto (corddo espermatico, regido
proximal e distal do testiculo e cauda do epididimo) direito ¢ esquerdo (Tabela 6). Nogueira et al.,
(2013) enfatiza isso mencionando que o ambiente ¢ o conforto térmico proporcionado ao animal e ao

grupo de animais durante o uso do equipamento influéncia diretamente nos resultados do termograma.
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No presente trabalho, a auséncia de variagdes observadas nas caracteristicas do sémen entre as
colheitas indicam que como as alteragdes ocorridas nas temperaturas do escroto nas diferentes racas
dos animais foram controladas podem nao afetar o perfil seminal do animal (RUEDIGER et al. 2016;
BERRY et al.,, 2003). Kastelic et al. (2001), que afirmaram que uma moderada elevagdo da
temperatura testicular (aproximadamente 20%) em touros reduz de forma drastica a producdo
espermatica, a motilidade espermatica progressiva e a quantidade de espermatozoides vivos por
ejaculado, e aumenta a porcentagem de espermatozoides morfologicamente anormais.

Quando as racas Nelore e Girolando foram confrontadas, foram observadas diferencas
nas temperaturas do globo ocular, corddo espermatico e por¢do proximal do escroto tanto do lado
direito como do lado esquerdo, onde os touros Nelore apresentaram menor temperatura corpdrea e
menor temperatura destas regides do escroto que touros Girolando. As caracteristicas seminais
também variaram entre as ragas estudadas, sendo que a raga Nelore apresentou significativa
diminui¢do do volume do ejaculado, porém com maior concentracdo espermatica, motilidade
espermatica, vigor espermatico; menor incidéncia de defeitos espermaticos e maior resisténcia ao
TTR em comparacdo com a raca Girolando (Tabela 7).

Essas diferengas entre as ragas que observamos foram vistas em diferentes estudos como
o de Collier et al., (2006) que encontraram correlagdes entre a temperatura superficial de bovinos da
raca Holandesa com a resposta fisiologica dos animais a temperatura retal e a frequéncia respiratoria,
Ruediger et al. (2018) concluiu que as temperaturas da superficie corporal mensuradas com o aparelho
de termografia, podem ser utilizadas para identificar o estresse causado pelo calor devido a sua
correlagdo positiva desses pontos com a temperatura retal e com o nivel plasmatico de cortisol.
Weschenfelder et al. (2013) verificaram que imagem da superficie do olho ¢ capaz de detectar as
alteracdes de temperatura associada com condi¢des fisiologicas e finalmente Stewart et al (2008),
correlacionaram o aumento de temperatura ocular com o aumento de estresse ambiental.

Embora a raga Girolando ¢ Nelore possuam caracteristicas de adaptagdo do animal a
condi¢des climaticas, as mudangas ambientais tem influéncia direta na espermatogénese € o uso de
estratégias para melhoria do conforto térmico (RENAUDEAU et al., 2012).

Se o ambiente ¢ inadequado, ndo favorecendo os processos fisicos (radiagdo, condugao,
convencao) (DESPOPOULOS, 2003), os mecanismos fisioldgicos precisam ajustar o tempo todo em
funcdo do clima, aumentando sudorese e frequéncia respiratoria e vasodilatagdo periférica
(SWENSON et al., 1996), porém quando esses mecanismos nao conseguem ser eficientes em fungio
do ambiente o animal sofre estresse térmico e pode interferir na fertilidade. Além disso, com o estresse
térmico o animal reduz ingestdo de alimento para reduzir a produgdo de calor e o metabolismo se torna
mais lento, causando hipofun¢do da tirecoide (BERNABUCCI et al., 2010), reducdo da produgdo da
somatotropina (RHOADS et al., 2009) e aumento da insulina (WHEELOCK et al., 2010), niveis

séricos de cortisol (CHACUR et al, 2010), afetando o crescimento e a eficiéncia reprodutiva.
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Outro aspecto importante € a adaptacdo das racas zebuinas ao clima tropical, adequando-
se a temperatura, irradiagdo solar frequente e alta umidade relativa do ar, como demonstrado em
touros Brahman e Nelore (CHACUR et al., 2017; RUEDIGER et al., 2016) possuindo principais
caracteristicas adaptativas a espessura da pele, sua coloragdo escura, o pelame branco, maior
concentracdo de glandulas sudoriparas e maior irrigagdo cutanea que animais mesticos ou taurinos
(SILVA, POCAY., 2001). Sabe-se que os mecanismos de termorregulagdo do o6rgdo reprodutor
masculino ndo exerce sua funcdo de forma totalmente eficiente (LOSANO et al, 2017). Em caso de
estresse térmico pode ocorrer a elevagdo da temperatura escrotal/testicular, aumentando o
metabolismo celular nos testiculos, havendo dessa forma maior necessidade de O, por estas células.
Como o suprimento sanguineo testicular ¢ limitado este ndo sera suficiente para suprir a maior
demanda de O, das células testiculares, levando a um quadro de morte celular que ira originar uma
degeneracdo testicular afetando tanto a espermatogénese como a androgénese (KASTELIC, 1997
BRITO et al, 2004). Devido a menor adaptabilidade ao clima tropical, os touros Girolando podem
sofrer quadro de estresse térmico cronico, podendo haver dessa forma um quadro de subfertilidade ou
infertilidade.

Em ambas as ragas foram observadas correlagdes de moderada a forte entre as
temperaturas do globo ocular, da mufla, do corddo espermatico, da por¢do proximal do escroto, da
por¢do distal do escroto e da cauda do epididimo tanto do lado esquerdo quanto do lado direito,
apresentando resultados semelhantes a diversos pesquisadores da area (RUEDIGER et al., 2016,
SILVA etal., 2017 e CHACUR et al., 2015)

Ao correlacionar as temperaturas obtidas por termografia com a qualidade espermatica foi
observado na raga Nelore uma correlacao positiva média entre a por¢ao ventral do testiculo esquerdo e
0 vigor espermatico apos o teste de termo-resisténcia (Tabela 8). J4 na raca Girolando foi observada
correlacdo positiva média entre a temperatura da porgdo ventral do testiculo esquerdo com a
concentracdo espermatica e com defeitos espermaticos menores, € também entre a por¢ao ventral do
testiculo direito, a cauda do epididimo do lado direito e esquerdo com defeitos espermaticos menores
(Tabela 9). Da mesma maneira SOUZA et al., 2014, trabalhando com touros Nelore criados
extensivamente observou correlagdes das diferentes regides do escroto com a qualidade seminal,
reforcando a importancia da manutencdo da termorregulagdo testicular para a espermatogénese ¢

androgénese.

4. CONCLUSOES

Os touros da raga Nelore sofreram menor influéncia das variaveis climaticas com
menores temperaturas de 4areas da superficie corporea, examinadas por termografia

infravermelha, em relagdo aos touros da raca Girolanda. Os touros da raga Nelore
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apresentaram qualidade significativa do sémen fresco, em relacdo aos touros da raga

Girolanda.
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Figura 1 — Imagem de Termografia por
Infravermelho de Globo Ocular e Mufla de
Touro raga Girolando

Figura 3 - Imagem de Termografia por
Infravermelho de Escroto de touro da raga
Girolando

Figura 5 — Imagem de Termografia por
Infravermelho de Globo Ocular de touro
da raga Girolando
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L

Figura 2 — Fotografia de Globo Ocular e
Mufla de Touro raga Gilorando

Figura 4 - Fotografia de Escroto da raga
Girolando

Figura 6 — Fotografia de Globo Ocular de
touro da raga Girolando
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Figura 7 - Imagem de Termografia por Figura 8 — Fotografia de Globo Ocular e Mufla
Infravermelho de Globo Ocular e Mufla de de Touro da raca Nelore
Touro raca Nelore

Figura 9 - Imagem de Termografia por Figura 10 - Fotografia de Escroto de Touro
Infravermelho de Escroto de touro da raga da raga Nelore
Nelore
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Tabela 1. Média + desvio padrao (DP) das temperaturas obtidas por termografia (°C) do globo ocular (GO), mufla, cordao espermatico por¢ao
proximal do testiculo, porcio distal do testiculo, cauda do epididimo (EPIDIDIMO) direito e esquerdo do escroto e as caracteristicas
macroscopicas e microscopicas do ejaculado de cada touro da raca Girolanda.

GIROLANDO
ESQUERDO DIREITO
ANIMAL GO MUFLA CORD. ESP. PROXIMAL DISTAL EPIDIDIMO CORD. ESP. PROXIMAL DISTAL EPIDIDIMO
1 32,90+ 1,68 27,93 + 2,69 31,71+ 1,63 31,81 +1,47 30,71+124 2836+3,36 31,10+1,27 30,90+1,37 29,86+ 1,61 27,35+3,47
2 33,00+ 1,49 25,38+ 3,41 32,18+2,14  31,88+3,21 29,83+3,88 2731+3,57 32,11+3,13 31,93+3,54 29,63+344 27,80+333
3 34,13+ 1,33 27,03+4,52 33,13+1,93 3320+1,26 3128+1,07 2880+2,05 32,11+2,53 32,98+1,57 30,66+ 1,54 28,63+ 1,89
4 3225+1,78 2523+2,18 31,75+ 1,30 32,91+0,83 30,06+1,19 27,05+1,84 31,70+1,56 32,61+0,70 2945+ 131 27,06+ 1,85
DEFEITOS  DEFEITOS
ANIMAL VOL.(mL) [ ](x10%mL) MOT. (%) VIGOR TOTAIS (%) MAIORES  MENORES TOTR MOT.  TIR
%) %) (%) VIGOR
1 5,53+ 1,02 1232,53 +311,20*® 3333+5,16% 3,00+0,63* 2516+7,78" 20,00+9,29* 5,16+ 8,68 0,00" 0,00*
2 7,97 £2,33%  1322,08 + 456,84 50,00 +6,32® 3,16+041* 3333+382° 2933+422* 4,00+7,89 0,00* 0,00*
3 7,43 +1,25% 152933 +429,67* 65,00+547° 4,00+0,00° 500+ 1,26 433+2,06° 066+1,03  32,50+273% 3,00°
4 13,48+ 1,56°  878,15+320,36° 56,66+ 5,16° 4,00+0,00° 333+1,21° 233+1,03® 1,00+1,67 31,66+2,58° 2,00+ 1,54"

VOL = volume do ejaculado; [ ] = concentragdo espermatica do ejaculado; MOT. = motilidade espermatica; TOTAIS, MAIORES e MENORES = defeitos espermaticos
totais, maiores e menores; TTR MOT. = motilidade espermatica apds o teste de termo-resisténcia; TTR VIGOR = vigor espermatico apos o teste de termo-resisténcia. * letras
diferentes em cada coluna apontam p<0,05.
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Tabela 2. Média+DP das temperaturas obtidas por termografia (°C) do globo ocular (GO), mufla, corddo espermatico, por¢do proximal do
testiculo, porgdo distal do testiculo, cauda do epididimo (EPIDIDIMO) direito e esquerdo do escroto ¢ as caracteristicas macroscopicas e
microscopicas do ejaculado de cada touro da raga Nelore.

NELORE
ESQUERDO DIREITO

ANIMAL GO MUFLA CORD. ESP. PROXIMAL DISTAL EPIDIDIMO gg;m : PROXIMAL DISTAL EPIDIDIMO
1 31,90+ 1,12 25,21 +2.42 31,16+ 1,37 31,50+ 1,31 30,73+1,61 28,13+2,73 30,16+2,12 30,01 £242 2996+2,18 28,60+ 2,68
2 31,30+ 1,91 24,90 + 3,78 29,86+2,12 30,46+2,09 2920+123 27,83+1,85 30,31+2,44 30,26+2,11 29,40+1,28 27,63+2,11
3 32,10+2,13 25,73 + 5,04 31,58 +2,53  31,51+2,61 29,76+2,11 2781+241 3045+274 30,56+2,31 30,01+2,07 28,08+2.63
4 32,03+2,36 26,56+ 4,09 31,30+ 1,36 31,23+ 1,36 29.96+139 2821+1,94 30.80+1,21 30,63+1,83 29,71+1,31 28,13+1,84

DEFEITOS ~ DEFEITOS o\ /o1
ANIMAL VOL.(mL) [ ](x10%mL) MOT. (%) VIGOR TOTAIS (%) MAIORES  MENORES %) " TTR VIGOR

(%) (%) °
1 481 +1,31°% 1634,38 +862.22*® 60,00+ 6,32 4,00+0,00 650+273 483+147*® 1,66+1,96 31,66+ 2,58 3,00=+0,00
2 413+ 1,31°% 2152,50+414,11*  41,66+17,22 3,83+040 10,83+4,11 8,5+4,72% 233+4,08 11,66+18,07 1,00+ 1,54
3 6,19+ 1,18"  886,56+291,78® 56,66+ 5,16 3,66+0,51 5,83 +2,63 3,5+137%  233+2,65 34,16+ 2,04 3,00+0,00
4 3,71 £ 1,68°%  2022,66 +474,01*® 61,66+11,69 3,83+041 583+1,32 3,83+222*% 200+1,78 27,50+ 14,05 2,50+ 1,22

VOL = volume do ejaculado; [ ] = concentragdo espermatica do ejaculado; MOT. = motilidade espermatica; TOTAIS, MAIORES e MENORES = defeitos espermaticos
totais, maiores e menores; TTR MOT. = motilidade espermatica apds o teste de termo-resisténcia; TTR VIGOR = vigor espermatico apos o teste de termo-resisténcia. * letras

diferentes em cada coluna apontam p<0,05.
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Tabela 3. MédiaxDP das temperaturas obtidas por termografia (°C) do globo ocular (GO), mufla, corddo espermatico por¢ao proximal do
testiculo, porgdo distal do testiculo, cauda do epididimo (EPIDIDIMO) direito e esquerdo do escroto ¢ as caracteristicas macroscopicas e
microscopicas do ejaculado de cada colheita em touros da raca Girolanda.

GIROLANDO
ESQUERDO DIREITO
COLHEITA GO MUFLA CORD. ESP. PROXIMAL DISTAL EPIDIDIMO CORD. ESP. PROXIMAL DISTAL EPIDIDIMO
1 34,62+ 1,52 29,20 +3,47* 33,92 + 1,87 34,00+ 2,124 3232+232%  30,30+£2,90%  33,92+232%  3345+£236  32,02+224% 30,42+283%
2 32,40+ 1,16 23,22 +2,86" 30,37+ 1,15 31,45+ 1,70° 2980+ 1,06° 26,15+1,64% 30,77+ 121*%  31,70+£224 29,12+ 1,10"® 25,92 £2,09°C
3 32,70+ 1,14 25,75+ 1,438 32,90 + 1,29 32,95+ 0,83 30,75+ 0,37*8 28,35+ 1,20°%¢ 3232+133*®  33,00+£087 30,07+0,58"8 28,32+ 0,84"BC
4 33,62+2,00 29,47 +220* 33,10+ 0,84 33,30 £ 0,55*® 31,50+ 1,10%® 30,07+ 1,69*®  33,05+0,83*® 32,60+128 30,97+ 1,39* 29,37+ 1,67""
5 33,10+£2,00 2625+ 1,61*" 32,12+ 1,19 32,25+ 0,81 30,47 +0,64%% 27,90+ 1,34*%¢ 3122+2,16*® 31,90+ 1,53 29,90+ 0,69%8 27,75+ 1,718
6 31,97+ 1,57 24,47 + 4,008 30,75 + 2,30 30,77 £3,59%  28,00+4,09° 2452+£366° 2925+241%  30,00+3,59 27,32+£336° 24,47 +3,09°
DEFEITOS DEFEITOS
MAIORES MENORES TTR MOT.
COLHEITA VOL.(mL) [ ](x10%mL) MOT. (%) VIGOR TOTAIS (%) (%) (%) (%) TTR VIGOR
1 934+247  1653,50 £394,.46 50,00 + 13,93 3,5+0,6 19,75+ 13,30 16,50 + 12,31 325+ 6,49  17,50+16,35 1,50+ 1,48
2 7,63+2,44 1089,22+488,59 52,50+ 9,57  3,5+0,58 13,75+ 12,28 13,25+ 12,84 0,50+ 1,00 1625+18,87 1,50+ 1,73
3 846+436 1560,50+481,92 55,00+ 12,91 3,75+0,5 16,25+ 14,52 15,75+ 13,82 0,50+ 1,00 15,00+17,32 0,75+1,50
4 9,10+4,37  1152,70+£289,40 52,50 + 17,08 3,5+0,58 18,75+ 18,55 7,75+ 892 11,00+ 11,60  15,00+17,32 0,75+ 1,50
5 7.46+£3,78 906,22 +24798 45,00+ 12,91 3,5+0,58 16,25+ 13,77 15,75+ 13,52 0,50+ 1,00 1625+18,87 1,50+1,73
6 9,62+296 1081,00+ 147,11 52,50 +15,00  3,5+0,58 15,50 + 14,64 15,00 + 15,23 0,50+ 1,00 1625+18,87 1,50+1,73

VOL = volume do ejaculado; [ ] = concentragdo espermatica do ejaculado; MOT. = motilidade espermatica; TOTAIS, MAIORES e MENORES = defeitos espermaticos
totais, maiores € menores; TTR MOT. = motilidade espermatica apos o teste de termo-resisténcia; TTR VIGOR = vigor espermatico apods o teste de termo-resisténcia. * letras

diferentes em cada coluna apontam p<0,05.
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Tabela 4. MédiaxDP das temperaturas obtidas por termografia (°C) do globo ocular (GO), mufla, corddo espermatico por¢ao proximal do
testiculo, porgdo distal do testiculo, cauda do epididimo (EPIDIDIMO) direito e esquerdo do escroto ¢ as caracteristicas macroscopicas e
microscopicas do ejaculado de cada colheita em touros da raca Nelore.

NELORE

ESQUERDO DIREITO
COLHEITA GO MUFLA CORD. ESP. PROXIMAL  DISTAL EPIDIDIMO  CORD. ESP. PROXIMAL  DISTAL EPIDIDIMO
1 33,52+ 1,50* 29,52 + 4,52% 33,25+ 0,90* 33,60+ 0,80" 31,40+1,28 30,85+0,52* 33,00+ 1,07* 32,40+ 1,08%  31,52+0,99* 30,95+ 0,62*
2 30,75+ 1,345%¢  23,92+2,125¢ 29,60 +1,23%¢  2977+2,02% 2880+147 26,10+0,42° 28,72 +0,56" 28,45+ 042 2895+ 0,455 26,32+ 0,500
3 32,75+0,59°® 24,77+ 1,245 30,20+ 0,75%¢ 30,60+ 091%  30,22+0,72 27,80+ 0,64° 30,55+ 0,66 30,15+ 0,37 29,77+ 1,08"® 27,67+ 1,17°¢
4 32,95+ 1,13*® 26,82+ 1,898 32,70+ 0,61°®  32.42+0,52*® 30,87+0,99 29,92+ 1,23*% 32,10+0,73*® 31,95+ 1,35*% 30,90+ 1,01*® 30,05+ 127"
5 31,65+ 1,71°%¢ 27,90 +2,14"" 31,02+£2,00°%¢ 31,12+ 1,35*® 30,60+0,82 28,05+0,57° 30,32+ 1.22% 30,32+ 1,45%% 30,37+£0,97*® 2832+ 1,545
6 29,37 + 1,02¢ 20,67 + 2,45¢ 29,10+ 1,37¢ 29,55+ 1,36  27,60+0,51 2525+ 1,00° 27,90+ 1,99¢ 28,95+320% 27,12+0,63° 25,35+ 1,03°
COLHEITA VOL. (mL) [ ](x10%mL) MOT. (%) VIGOR TOTAIS (%) MAIORES (%) MENORES (%) TTR MOT. (%) TTR VIGOR
1 4,45 £2.42 1453,80 + 866,03 62,50+ 9,57 4,00 + 0,00 825+4,99  575+3,77 2,50 + 1,91 32,50+ 2,89 3,00+ 0,00
2 4,43 £2,16 1378,90 + 646,89 57,50 + 12,58 3,75+ 0,50 825+3,77  3,75+2,75 4,50 + 4,12 2625+17,50  2,25+1,50
3 4,50 + 0,33 2053,00 + 793,23 52,50+ 9,57 3,75 £ 0,50 9,75+4,65 6,75+ 6,50 3,00 £2.,58 25,00+ 16,83 2,25+ 1,50
4 427 +1.38 1852,50 + 670,53 52,50 + 15,00 4,00 £ 0,00 4,75+096  4,75+0,96 0,00 27,50 + 18,48 2,25+ 1,50
5 537 +231 1909,40 + 816,45 50,00 + 21,60 3,50 + 0,58 7,00+ 141  550+1,73 1,50 + 1,91 22,50+ 15,00  2,25+1,50
6 521+ 0,69 1396,57 + 693,09 55,00+ 12,91 4,00 £ 0,00 550+1,73 4,50 +2.89 1,00 + 2,00 23,75+ 16,01 2,25+ 1,50

VOL = volume do ejaculado; [ ] = concentragdo espermatica do ejaculado; MOT. = motilidade espermatica; TOTAIS, MAIORES e MENORES = defeitos espermaticos
totais, maiores € menores; TTR MOT. = motilidade espermatica apos o teste de termo-resisténcia; TTR VIGOR = vigor espermatico apds o teste de termo-resisténcia. * letras
diferentes em cada coluna apontam p<0,05.
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Tabela 5. Valores da temperatura ambiente, umidade do ar, temperatura do globo umido (WBGT), temperatura do globo e indice temperatura
umidade (ITU) no inicio e final de cada colheita de sémen, em touros da ragas Nelore e Girolanda.

TEMPERATURA TEMPERATURA DO INDICE TEMPERATURA

COLHEITA  AMBIENTE UMIDADE DO AR WBGT GLOBO UMIDADE (ITU)
INICIAL FINAL INICIAL FINAL INICIAL FINAL INICIAL FINAL

1 23,80 25,70 64,50% 55,90% 20,30 21,40 23,70 26,20 73,23

2 21,80 19,10 63,90% 83,20% 18,30 17,80 20,70 19,30 65,57

3 22,40 21,40 71,20% 77,70% 19,70 19,60 21,60 21,90 68,93

4 22,70 23,10 73,90% 79,50% 20,70 21,20 23,80 22,90 71,77

5 22,90 22,60 71,00% 74,40% 20,20 20,60 22,60 23,10 70,55

6 20,90 19,80 53,80% 60,50% 16,50 16,50 19,60 20,20 65,46
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Tabela 6. Correlacdo entre pardmetros climaticos: temperatura ambiente (TA) umidade relativa do ar (UR), temperatura do globo imido (WBGT),
temperatura do globo (TG) e indice temperatura umidade (ITU) com as temperaturas do globo ocular (GO), mufla, corddo espermatico (CE),

porcdo proximal do testiculo (PROX), porcao distal do testiculo (DIST) e da cauda do epididimo (EPI) dos lados esquerdo e direito.

GO MUFLA CE esq CE dir PROX esq PROX dir DIST esq  DIST dir EPI esq EPI dir
TA 0,61 0,77 0,68 0,73 0,71 0,61 0,71 0,80 0,82 0,80
UR 0,58 0,46 0,46 0,60 0,39 0,47 0,56 0,58 0,64 0,58
WBGT 0,66 0,67 0,75 0,82 0,72 0,68 0,72 0,81 0,88 0,85
TG 0,66 0,67 0,75 0,82 0,72 0,68 0,72 0,81 0,88 0,85
ITU 0,69 0,72 0,77 0,84 0,78 0,71 0,74 0,84 0,91 0,88




Tabela 7. MédiaxDP das temperaturas obtidas por termografia (°C) do globo ocular (GO),
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mufla, cordao espermdtico por¢do proximal do

testiculo, porgdo distal do testiculo, cauda do epididimo (EPIDIDIMO) direito e esquerdo do escroto ¢ as caracteristicas macroscopicas e

microscopicas do ejaculado, comparando touros das ragas Girolanda e Nelore.

| ESQUERDO DIREITO
RACA GO MUFLA CORD.ESP.  PROXIMAL  DISTAL EPIDIDIMO  CORD.ESP.  PROXIMAL  DISTAL EPIDIDIMO
Girolando 33,07+ 1,63 26,39 =331 32,194 1,75 3245+ 1,80 30474221  27,88+275  31,75+214  32,11+2,11 20914206 27,71+ 2,63
Nelore 31,83+ 1,83  25,61+3,74 3097191 31,17+1,84  2991+1,61 27994211 30,43 +2,07 3037204 2977+1,66 28,11+221
RACA  VOL.(mL) [ ](x10%mL) MOT. (%) VIGOR (1a5) TOTAIS (%) MAIORES (%) MENORES (%) TTRMOT. (%) TTR VIGOR
Girolando 8,61+337  1240,54+432,01  5125+12,95 354058  1671+13,79 14,00+ 12,42 2,71 +588 16,04+ 1648 125+ 1,51
Nelore  471+1,61  167402+721,01  5500+13,18 3,83 +038 725+ 342 516+ 331  2,08+261 2625+ 14,01 237+124

VOL = volume do ejaculado; [ ] = concentragdo espermatica do ejaculado; MOT. = motilidade espermatica; TOTAIS, MAIORES e MENORES = defeitos espermaticos
totais, maiores ¢ menores; TTR MOT. = motilidade espermatica apos o teste de termo-resisténcia; TTR VIGOR = vigor espermatico apos o teste de termo-resisténcia. Os

dados nao diferem estatisticamente (p >0,05).



Tabela 8. Correlagdes entre as temperaturas mensuradas por termografia infravermelha e as caracteristicas seminais de touros Nelore.

Vigor espermatico pos TTR

Porg¢ao ventral do testiculo esquerdo 0,44
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Tabela 9. Correlagdes entre as temperaturas mensuradas por termografia infravermelha e as caracteristicas seminais de touros Girolando.

Defeitos menores Concentrag@o espermatica
Porg¢ao ventral do testiculo esquerdo 0,49 0,42
Porg¢ao ventral do testiculo direito 0,45
Cauda do epididimo esquerdo 0,53

Cauda do epididimo direito 0,52
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ANEXO B

NORMAS PARA AUTORES — REVISTA SEMINA CIENCIAS AGRARIAS

Semina: Ciéncias Agrarias

Author Guidelines

Guidelines for Authors

ATTENTION AUTHORS:

WE RECOMMEND THAT AUTHORS THOROUGHLY CONSULT THE

GUIDELINES, SINCE PAPERS THAT ARE NOT PREPARED RIGOROUSLY
ACCORDING TO THE STANDARDS WILL NOT BE ACCEPTED.

After 02/19/2015, the submission fee for new articles will be R$ 100,00. If the article is
rejected, this fee will not be returned.

Articles submitted after 02/19/2015 that are accepted and approved for publication will be
subjected to a Publication Fee, adjusted according to the number of pages in the manuscript.

Up to 10 pages: R$ 300.00

From 11 to 15 pages: RS 400.00
From 16 to 20 pages: R$ 500.00
From 21 to 25 pages: RS 600.00

If the article is accepted for publication, the amount of R$ 100.00 paid for the submission
fee will not be deducted from the publication fee.

The proof of deposit should be scanned and annexed as a supplementary file in the electronic
system.

The deposit should be made in the name of the Instituto de Tecnologia e Desenvolvimento
Economico e Social (ITEDES), CNPJ: 00.413.717/0001-65, in one of the three bank accounts
below:

Banco do Brasil (001)
Branch: 1212-2
Current account: 43509-0 - Brasil

Caixa Economica Federal (104)
Branch: 3076

Current account: 0033-4
Transaction: 003 - Brasil
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Itau (341)
Branch: 3893
Current account: 29567-9 - Brasil

Editorial standards for publishing in Semina: Ciéncias Agrarias, Universidade Estadual
de Londrina (UEL)

Articles can be submitted in Portuguese or English, but will only be published in
English. Articles that are submitted in Portuguese, if accepted for publication, will have to be
translated into English.

Articles sent to the journal by march 31, 2014 and those that are still being processed
may be published in Portuguese; however, priority for publication will be given to the
articles that are translated into English.

All articles, after being accepted for publication, must be accompanied by a proof certificate
of translation or correction (as a supplementary file) from one of the following translation

services:

American Journal Experts

Editage

Elsevier

http://www.proof-reading-service.com

http://www.academic-editing-services.com/

http://www.publicase.com.br/formulario.asp

http://www.stta.com.br/

The lead author must attach the document that provides evidence of this translation or
correction in the electronic system on the submission page in “Docs. Sup.”

COMMENTS:

1) Original manuscripts submitted for review are initially assessed by the Editorial Committee
of Semina: Ciéncias Agrarias. In this assessment, quality requirements for publishing with the
journal will be evaluated, such as scope of the article, suitability with regard to the journal
standards, quality of writing and theoretical foundation. Additionally, it is also considered
literature review update, consistency and accuracy of the methodology, contribution of the
results, discussion of the data observed in the study, table and figure depiction, and originality
and consistency of conclusions.

If the number of submitted manuscripts exceeds the assessment and publication capacity of
Semina: Ciéncias Agrarias, a comparison between submissions will be made, and the works
considered to have the highest contribution potential to scientific knowledge will be directed
to ad hoc advisors. The manuscripts that are not approved by these criteria are archived,


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

37

whereas the remaining manuscripts are subjected to assessment by at least two scientific
advisors who are experts in the subject area of the manuscript, without identifying the authors.
The submission fee will not be returned to authors who have their manuscripts archived.

2) Where appropriate, if the research project that originated the article was performed
according to biosafety and ethics technical standards under approval from an ethics committee
involving humans and/or an ethics committee involving animals, the commission name,
institution, and process number should be stated.

MANUSCRIPTS WILL NOT BE ACCEPTED WHEN:

a) The attached main article file has the names of the authors and their respective affiliations.

b) The complete registration of all authors has been added to the metadata during
submission; Example: Full name; Institution/Affiliation; Country; Summary of
Biography/Title/Role.

c) Text explaining the relevance of the work (importance and distinction from previously
published works), with a maximum length of 10 lines, is included in the field COMMENTS
TO THE EDITOR.

d) The submission is accompanied by a document proving payment of the submission fee as
a supplementary file in the “Does. Sup.” section.

e) The main article is accompanied by supplementary files, including graphs, figures, photos,
and other documents, IN THEIR ORIGINAL VERSION (JPEG, TIFF, or EXCEL formats).

f) The following information is included in the original manuscript: title, abstract, keywords
in Portuguese and English, tables, and figures.

RESTRICTIONS BY SUBJECT AREA:

FOR THE AGRONOMY FIELD, MANUSCRIPTS WILL NOT BE ACCEPTED IN
CASE OF THE FOLLOWING:

a) The experiments conducted with an in vitro culture are limited to the improvement of
protocols already standardized or do not provide new information about the subject area;

b) The field experiments do not include data corresponding to at least two years or to diverse
locations within the same year;

c¢) The experiments refer only to tests about the efficiency of commercial products against
biotic and abiotic agents or physiological stress;

d) The experiments involve only bioassays (screening) on the efficacy of methods for
controlling insects, mites, or diseases in plants, unless they contain an important contribution
about the action mechanisms under the perspective of a frontier of knowledge; or

e) The objective is limited to registering the occurrence of a species of a plague or pathogen
or associations with hosts in new locations within geographical regions where the species is
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already known. Documenting already known species or associations will only be considered if
they are described in new ecological areas. The distribution records should be based on
ecosystems and not on political boundaries.

FOR THE VETERINARY FIELD, THE MANUSCRIPTS WILL NOT BE ACCEPTED
IN CASE OF THE FOLLOWING:

a) Publication of case reports is restricted; only articles with great relevance and originality
that make a real contribution to the advance of knowledge in the field will be selected for
processing.

Work Categories

a) Scientific articles: maximum of 20 pages, including figures, tables, and bibliographic
references

b) Scientific communications: maximum of 12 pages, with bibliographic references limited to
16 citations and a maximum of two tables, two figures, or a combination of one table and one
figure

¢) Case reports: maximum of 10 pages, with bibliographic references limited to 12 citations
and a maximum of two tables, two figures, or one table and one figure

d) Review articles: maximum of 25 pages, including figures, tables, and bibliographic
references

Presentation of the Work

Complete original articles, communications, case reports, and reviews should be written in
Portuguese or English using Microsoft Word for Windows, on A4-size paper, with lines
numbered per page, 1.5 spacing between lines, Times New Roman font, size 11 normal, 2 cm
margins on all sides, with pages numbered on the upper right corner and following the
guidelines for the maximum number of pages according to the category of the work.

Figures (drawings, graphics, and photographs) and tables should be numbered with Arabic
numerals, should be included at the end of the work immediately after the bibliographic
references, and should be cited within the text. In addition, the figures must be of good quality
and must be attached in their original format (JPEG, TIFF, etc.) in Docs Sup on the
submission page. Figures and tables will not be accepted if they do not comply with the
following specifications: width of 8§ cm or 16 cm with maximum height of 22 cm. If the figure
has greater dimensions, it will be reduced during the editorial process to the above-mentioned
dimensions.

Note: Figures (Ex. Figure 1. Title) and tables (Table 1. Title) should have a width of 8 cm or
16 cm with maximum height of 22 cm. Those with greater dimensions will be reduced during
the editorial process to the above-mentioned dimensions. For any tables and figures that are
not the author’s original work, a citation to the source consulted is mandatory. Place this
citation below the table or figure and indicate using a smaller font (Times New Roman 10).

Ex: “Fonte”: IBGE (2017), or Source: IBGE (2017).
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Manuscript preparation

Scientific article:

Scientific articles should report results of original research on the related areas, with the
sections organized in the following way: Title in English; Title in Portuguese; Abstract in
English with keywords (maximum six words, in alphabetic order); Abstract in Portuguese
with keywords (maximum six words, in alphabetical order); Introduction; Materials and
Methods; Results and Discussion, with Conclusions at the end of the Discussion or Results
(Discussion and Conclusions should be written separately); Acknowledgements; Suppliers, if
applicable; and Bibliographic References. The headings should be in boldface without
numbering. If there is a need to include a sub-heading within a section, it should be placed in
italics, and if there are further sub-topics to include under a sub-heading, these should be
numbered with Arabic numerals. (Example: Materials and Methods, Areas of study, 1. Rural
area, 2. Urban area.)

The submitted work cannot have been published elsewhere with the same content, except in
the form of an Abstract in Scientific Events, Introductory Notes, or Reduced Format.

The work should be presented in the following order:
1. Title of the work, accompanied by its translation in Portuguese, if appropriate.

2. Abstract and Keywords: An informative abstract with a minimum of 200 words and a
maximum of 400 words must be included, in the same language used in the text of the article,
accompanied by an English translation (4bstract and Keywords) if the text has not been
written in English.

3. Introduction: The introduction must be concise and contain only the review that is strictly
necessary to introduce the topic and support the methodology and discussion.

4. Materials and Methods: This section may be presented in a continuous, descriptive way
or with sub-headings to allow the reader to understand and be able to repeat the methodology
cited with or without the support of bibliographic citations.

5. Results and Discussion: 7his section must be presented in a clear way, with the aid of
tables, graphs, and figures, so that it does not raise any questions for the reader with regard to
the authenticity of the results and points of view discussed.

6. Conclusions: These must be clear and presented according to the objectives proposed in
the work.

7. Acknowledgements: People, institutions, and companies that contributed to the work
should be mentioned at the end of the text, before the Bibliographic References section.

Note:
Notes: Each note regarding the body of the text must be indicated with a superscripted

symbol immediately after the phrase it concerns and must be included as a footnote at the end
of the page.
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Figures: The figures that are deemed essential will be accepted and should be cited in the text
by their numeric order, in Arabic numerals. If any submitted illustrations have already been
published, the source and permission for publication should be stated.

Tables: Tables should be accompanied by a header that will allow understanding of the data
collected without the need to use the body of the text for reference.

Quantities, units, and symbols:

a) Manuscripts should be in agreement with the criteria established in the International Codes
for each subject area.

b) Use the International System of Units in all text.

¢) Use the negative power format to note and present related units: e.g., kg ha™. Do not use
the forward slash symbol to relate units: e.g., kg/ha.

d) Use a simple space between units: g L, not g.L™" or gL™.
e) Use 24-hour time representation with four digits for the hours and minutes: 09h00, 18h30.
8. In-text author citations

Citations must be followed by the year of publication, and multiple citations should follow the
alphabetical order system, according to the following examples:

a) The results by Dubey (2017) confirmed that .....

b) According to Santos et al. (2017), the effect of nitrogen .....

c) Beloti et al. (2017b) assessed the microbiological quality .....

d) [...] and inhibit the test for syncytium formation (BRUCK et al., 2017).

e) [...] compromising the quality of its derivatives (AFONSO; VIANNI, 2017).
Citations with two authors

In citations of sources that have two authors, the authors’ names are separated by a semicolon
when citing them within parentheses.

Ex: (PINHEIRO; CAVALCANTI, 2017).

Use and when the authors are included in the sentence rather than cited in parentheses.
Ex: Pinheiro and Cavalcanti (2017).

Citing more than two authors

Indicate the first author followed by the expression et al.
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Within parentheses, separate references with a semicolon when more than one reference is
cited.

Ex: (RUSSO et al., 2017) or Russo et al. (2017); (RUSSO et al., 2017; FELIX et al., 2017).
Citing multiple documents by the same author, published in the same year

Add lowercase letters, in alphabetical order, after the date and without a space.

Ex: (SILVA, 2017a, 2017b).

Citing multiple documents by the same author, published in different years

Separate the dates with a comma.

Ex: (ANDRADE, 2015, 2016, 2017).

Citing various documents by various authors, mentioned simultaneously

Place the citations in alphabetical order, separated by a semicolon.

Ex: (BACARAT, 2017; RODRIGUES, 2017).

9. References: The references, according to the standard NBR 6023, Aug. 2000, and
reformulation number 14.724 of the Brazilian Technical Standards Association (ABNT),
2011, must be listed in alphabetical order at the end of the manuscript. All the authors
participating in a referenced study must be mentioned, regardless of the number of
participants. The accuracy and adequacy of references for works that have been consulted
and mentioned in the text of the article, as well as opinions, concepts, and statements, are

entirely the responsibility of the authors.

Note: Consult recently published issues of Semina: Ciéncias Agrdrias for more details about
how to format references in the article.

The remaining categories of works (Scientific Communication, Case Report, and Review)
must follow the above-mentioned standards but with the following additional directions for

each category:

Scientific communication

Scientific communications must be presented in a concise manner but with a complete
description of the term research or ongoing research (Introductory note), with complete
bibliographic documentation and methodologies, similar to a regular scientific article.
Scientific communications must contain the following sections: Title (in Portuguese and
English); Abstract with Keywords in Portuguese; Abstract with Keywords in English; and
Body of the text. The body of the text should not be divided into sections but should follow
this sequence: introduction, methodology, results and discussion (tables and figures may be
included), conclusion, and bibliographic references.
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Case report

A case report should be a brief description of clinical and pathological cases, unprecedented
results, reporting of new species, or studies on the occurrence or incidence of plagues,
microorganisms, or parasites of agronomic, zootechnical, or veterinary interest. The case
report must contain the following sections: Title (Portuguese and English); Abstract with
Keywords in Portuguese; Abstract with Keywords in English; Introduction with a literature
review; case report(s), including results, discussion, and conclusion; and bibliographic
references.

Bibliographic review articles

Review articles must involve relevant topics within the scope of the journal. The number of
review articles per issue is limited, and authors can only write review articles of interest to the
journal, following an invitation by the editorial board members of the journal. If a review
article is submitted by an author, the inclusion of relevant results from the author or from the
group involved in the study is required, along with bibliographic references demonstrating
experience and knowledge about the topic.

A review article must contain the following sections: Title (Portuguese and English); Abstract
with Keywords in Portuguese; Abstract with Keywords in English; Development of the
proposed topic (the text may be divided into sections, but this is not required); Conclusions or
Final Considerations; Acknowledgements (if applicable); and Bibliographic References.

Other important information

1. The publication of articles depends on the favorable opinion of ad hoc advisors and the
approval of the Semina: Ciéncias Agrarias UEL Editorial Board.

2. Reprints will not be given to the authors, since the issues will be available online at the
journal’s website (http://www.uel.br/revistas/uel).

3. Copyright transfer: The authors agree with the transfer of publication rights of the
manuscript to the journal. Reproduction of the articles is only allowed when the source is
cited. Commercial use of the information is forbidden.

4. Unforeseen questions about or problems in the present standards will be addressed by the
Editorial Board of the subject area in which the article was submitted for publication.

5. Number of authors: There is no limit to the number of authors, but people included as co-
authors should have effectively participated in the study. People with limited participation in
the study or the article preparation should be cited in the Acknowledgements section, as
should institutions that granted scholarships and other financial resources.

Submission conditions
As part of our submission process, the authors should verify that the submission conforms to

all of the items listed below. Submissions that are not in compliance with the standards will
be rejected and the authors informed about the decision.



43

1. The authors should state that the contribution is original and new and that it is not
being assessed for publication elsewhere; any exception(s) should be justified in the
“Comments to the Editor.”

2. The authors should also state that the material is correctly formatted and that the
Supplementary Documents are attached, BEING AWARE that the incorrect format
will result in the SUSPENSION of the evaluation process WITHOUT
EVALUATION OF MERIT.

3. Authoring data for all of the authors should be entered in the Metadata field
during the submission process.

Use the button “include author.”
1. In the following step, please fill in the metadata in English.

In order to include the data, after saving the submission data in Portuguese, click on “edit
metadata” at the top of the page. Change the language to English and insert the title in
English, the abstract, and keywords. Save and continue to the next step.

1. The authorship identification of the work should be removed from the archive and
from Word using the “Properties” option in order to ensure the anonymity criteria of
the journal, in case the article is subjected to peer review, according to the directions
available at Ensuring a blind peer review.

2. The files for submission should be in Word, OpenOffice, or RTF format (as long as
they do not exceed 2 MB).

The text should be typed on A4 paper, with numbered lines, 1.5 line spacing, and Times New
Roman size 11 font.

1. Confirm that all ethical standards were followed if the research was performed with
living beings. Include proof documents of approval by an institutional ethics
committee involving humans and/or an ethics committee involving animals, if these
documents are requested.

2. Include the payment of the Submission Fee, and attach the proof of payment as a
supplementary document in “Docs. Sup.”

Copyright Declaration

The Copyright Declaration for articles published in this journal is the author’s right. Since
the articles published in this journal are open access, the articles may be used freely, with
their own attributions, for educational and non-commercial purposes.

The journal has the right to make changes on a normative, orthographic, and grammatical
level in the original articles, with the aim of maintaining proper standard use of the language
and the credibility of the journal. Nevertheless, the writing style of the authors will be
respected.

Alterations, corrections, or suggestions at a conceptual level, when necessary, will be directed
to the authors.

The opinions expressed by the authors of the articles are their exclusive responsibility.
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Privacy Policy

The names and affiliations reported in this journal are used exclusively for the services
provided and are not made available for any other purpose or to third parties.
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Londrina - PR
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Submission conditions

As part of our submission process, the authors are obliged to ensure that the submission
conforms to all of the items listed below. Submissions that are not in compliance with the
standards will be returned to the authors.

1. The authors state that the contribution is original and new and that it is not being
assessed for publication in another journal; any exception(s) should be justified in the
“Comments to the Editor.”

2. The authors state that the material is correctly formatted and that the Supplementary
Files were uploaded, BEING AWARE that the incorrect format will result in the
SUSPENSION of the evaluation process WITHOUT EVALUATION OF
MERIT.

3. In the next step, fill in the metadata in English.

To include metadata, after saving the submission data in Portuguese, click on “edit
metadata” at the top of the page. Change the language to English and insert the title in
English, the abstract, and keywords. Save and go to the next step.

1. Authorship data from all authors should be filled in during the submission
process.

Use the button “include author.”

1. Verify that the authorship identification of the work has been removed from the
archive and from Word using the Properties option in order to ensure the anonymity
criteria of the journal, if the article is submitted to peer review according to the
directions available at Ensuring a blind peer review.

2. The files for submission are in Word, OpenOffice, or RTF formats (as long as they do
not exceed 2 MB).

The text is written with 1.5 line spacing and in Times New Roman size 11 font. Use italics
instead of underline (except for URL addresses).
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The text follows the style patterns and bibliographic requirements described in Guidelines for
Authors under the heading “About the Journal.”

1. Confirm that all ethical standards were followed if the research was performed with
living beings. Provide documentation of the approval of an institutional ethics
committee and proof of informed consent if these documents are requested.
Compliance with the applicable ethical precepts should be cited in the text body.

2. A text indicating the relevance of the work (importance and distinction with respect to
other works already published), with a maximum length of 10 lines, must be included
in the field COMMENTS TO THE EDITOR.

Copyright Declaration

The Copyright Declaration for articles published in this journal is the author’s right. Since
the articles that are published in this journal are open access, the articles may be used freely,
with their own attributions, for educational and non-commercial purposes.

The journal has the right to make changes on a normative, orthographic, and grammatical
level in the original articles, with the aim of maintaining proper standard use of the language
and the credibility of the journal. Nevertheless, the writing style of the authors will be
respected.

Alterations, corrections, or suggestions at the conceptual level, when necessary, will be
directed to the authors. In these cases, after being changed, the articles will be subjected to a
new assessment.

The opinions expressed by the authors of the articles are their exclusive responsibility.

Privacy Policy

The names and affiliations reported in this journal are used exclusively for the services
provided and are not made available for any other purpose or to third parties.

Semina: Ciéncias Agrarias

Londrina - PR
ISSN 1676-546X

E-ISSN 1679-0359

semina.agrarias@uel.br

Should they be both highlighted and in boldface? Or should this just read “The headings
should be in boldface™?
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It seems this sentence and the following sentence (after “1.”) should perhaps be switched for
clarity, as follows:

Using the following steps, please fill in the metadata in English.
1.  Use the button “include author.”

Please review the headings and the ordering/numbering of steps in this section carefully
to ensure the steps are numbered clearly in the order authors should follow them.

Since the sentence indicates “in case the article is subjected to peer review,” it seems
unnecessary to include (ex.: articles) here. Please consider deleting this.

Should there be a separate numbered item with an explanation of the submission fee? If so,
please provide the appropriate information. If not, please consider deleting this.

Submission Preparation Checklist

As part of the submission process, authors are required to check off their submission's
compliance with all of the following items, and submissions may be returned to authors that
do not adhere to these guidelines.

1. The contribution is original and unpublished, and is not being considered for
publication in another journal; otherwise, it should be justified under “Comments to
the Editor.”

2. Tl inform that the text is correctly formatted and that the Supplemental Material will be
uploaded, BEING AWARE that incorrect formatting will imply result in a
SUSPENSION of the evaluation process WITHOUT MERIT ASSESSMENT

3. The submission files are in Microsoft Word, OpenOffice, or RTF format (as long as it
does not exceed 2MB).

The line spacing should be set to 1.5; the font is Time New Roman, size 11; uses
italics instead of underlining (except for URL addresses);

The text follows the style and reference requirements described in “Authors
Guidelines” under the section “About the Journal.”

4. In the subsequent step, the metadata should be provided in Portugues.

o To include them, after saving the submission data in English, click on “edit
metadata” on the top of the page — change language to Portuguese and insert:
title in Portugues, abstract, and key words. Save and proceed with the next
step.

5. Authorship information for all authors should be provided upon submission.

Use the option “include author.”

6. Author identity was removed from the file and from the “Properties” option in Word,
therefore assuring the journal’s confidentiality criteria is met, in case it is sent for peer
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review (e.g., manuscripts), according to the instructions listed under “Ensuring a Blind
Peer Review.”

7. Tdeclare that all ethical regulations were followed, in case of research with living
organisms, and I am in possession of the documents that shows approval by the Ethics
Committee and the Informed Consent Forms, in case they are requested. Compliance
with the applicable ethical principles should be cited in the text.

8. Text, up to 10 lines, indicating the relevance of the work (importance and differential
relative to previously published works) must be included and written in the field
“COMMENTS TO THE EDITOR.”

9. Submission fee for articles

Copyright Notice

The Copyright of the published manuscripts belongs to the journal. Since they are published
in an open access journal, they are freely available, for private use or for use for educational
and non-commercial purposes.

The journal has the right to make, in the original document, changes regarding linguistic
norms, orthography, and grammar, with the purpose of ensuring the standard norms of the
language and the credibility of the journal. It will, however, respect the writing style of the
authors.

When necessary, conceptual changes, corrections, or suggestions will be forwarded to the
authors. In such cases, the manuscript shall be subjected to a new evaluation after revision.

Responsibility for the opinions expressed in the manuscripts lies entirely with the authors.

Privacy Statement

The names and email addresses entered in this journal site will be used exclusively for the
stated purposes of this journal and will not be made available for any other purpose or to any
other party.
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