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A total of twenty-four breeding ewes from Pelibuey breed were
used, divided into two treatments of 12 animals each, to determine
the effect of natural shade on the behavior of these animals during
grazing. In treatment one, they grazed in the system with natural
shade and in treatment two, without shade. Each treatment included
the three physiological states: non-pregnant cow, pregnant and
lactating. Both groups grazed in two paddocks of natural grasses,
of 1.3 ha: one without natural shade, and another with shade from
the trees Casuarina equisetifolia (casuarina) and Samanea saman
(carob tree).The grazing performance was recorded. Every 10 min.,
observations during six hours of grazing per day were recorded.
Contingency table analysis was used to test the interaction between
activities and system type, with and without shade, between
activities and day session, and between activities and season for
each system, with trees and without them. With the analysis of
comparison of proportions (chi square), the time percentages were
compared. There was interaction between the activities and the
characteristics of the farms, with and without trees, and between
the activities and the day session. The animals that had access to
the shade of the trees spent more time grazing-walking. When they
grazed with trees, they selected activities in the shade, such as rest
and rumination. A higher proportion of grazing time was recorded
during the morning session. In the system with trees, the highest
proportions of grazing time were obtained in both seasons.
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Since the dawn of civilization, sheep have had
great significance in human life, making their breeding
one of the oldest activities of man. It is currently an
economic activity present in almost all continents
(Lino et al. 2016). Sheep rearing has increased by 7 %

Se utilizaron 24 ovejas reproductoras de la raza Pelibuey, divididas en
dos tratamientos, de 12 animales cada uno, para determinar el efecto
de la sombra natural en la conducta de estos animales en pastoreo.
En el tratamiento uno, pastorearon en el sistema con sombra natural
y en el dos, sin sombra. Cada tratamiento incluyo los tres estados
fisiologicos: vacias, gestantes y lactantes. Ambos grupos pastorearon
en dos cuartones de pastos naturales, de 1.3 ha: uno sin sombra
natural, y otro con sombra de los arboles Casuarina equisetifolia
(casuarina) y Samanea saman (algarrobo). Se registrd la conducta
en pastoreo. Cada 10 min., se registraron las observaciones durante
seis horas de pastoreo por dia. Se utilizé un analisis de tablas de
contingencia para probar la interaccion entre las actividades y el tipo
de sistema, con sombra y sin ella, entre las actividades y la sesion
del dia, y entre las actividades y la época para cada sistema, con
arboles y sin ellos. Con el analisis de comparacion de proporciones
(chi cuadrado) se compararon los porcentajes del tiempo. Hubo
interaccion entre las actividades y las caracteristicas de las fincas,
con arboles y sin ellos, y entre las actividades y la sesion del dia. Los
animales que tuvieron acceso a la sombra de los arboles dedicaron
mas tiempo a pastar-caminar. Cuando pastorearon con arboles,
seleccionaron las actividades a la sombra, como el descanso y la
rumia. Se registré mayor proporcion del tiempo en pastoreo durante
la sesion de la mafiana. En el sistema con arboles, se obtuvieron las
mayores proporciones del tiempo en pastoreo, en ambas épocas.

Palabras clave: pastoreo, drboles, conducta animal, sistema silvopastoril

Desde los albores de la civilizacion, las ovejas han
tenido gran significado en la vida humana, por lo que su
cria es una de las actividades mas antiguas del hombre.
En la actualidad es una actividad econémica presente en
casi todos los continentes (Lino et al. 2016). La cria de
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between 2006 and 2016 (FAO 2020), which highlights
the importance of this industry in the world. This
activity not only contributes to the gross domestic
product of the countries, but also supports livelihoods
in rural areas.

Climate change is a global phenomenon that, due
to its effects, represents a threat to the viability and
sustainability of sheep production (Gaughan et al. 2010),
specifically in areas located in the tropics (McManus
et al. 2011), subtropics and arid areas (Ganaie et al.
2013). In these regions, temperatures rise during the
summer, causing the homeostatic balance of animals
to decrease and causing heat stress, accompanied by
physiological and behavioral changes, which negatively
affect productivity.

The increase in ambient temperature, relative
humidity and greater exposure to solar radiation make it
difficult for animals to regulate energy, thermal, water,
hormonal and mineral balances (Al-Dawood 2017).
Sheep respond to high temperatures through behavioral
or physiological mechanisms (body temperature,
respiratory rate, changes in blood serum, among others)
or through a combination of both (Al-Haidary et al.
2012 and Vicente-Pérez et al. 2018). The observation
of the performance of these animals provides an
early indication of their welfare. Commonly recorded
behavioral attributes include resting time, feeding
behavior and shade seeking, as well as the time lying
down (Ratnakaran et al. 2017).

The introduction of trees is one of the ways
to transform the microclimate in the production
of ruminants and guarantee animal welfare in an
environment increasingly affected by unfavorable
conditions, such as high temperatures and relative
humidity (Lopez-Vigoa et al. 2017). Trees regulate
solar radiation that directly affects grazing animals
and favors thermal welfare (Sousa et al. 2015). In
Ciego de Avila province, sheep production systems
are represented by meadows with a predominance of
natural grasses from different species, which may or
may not be associated with naturally regenerating
trees.

The objective of this study was to determine the effect
of natural shade on the grazing behavior of breeding
ewes from the Pelibuey breed.

Materials and Methods

The study was carried out in grazing areas of two
adjoining cattle farms, in Ciego de Avila municipality
(21 52°48.6"" N, 78 41°32.6"" W). They have a yellow
quartzitic ferralitic soil, typical leachate and are
located at 53 m a.s.1., with a humid tropical climate and
precipitation of 600-800 mm per year (CMP 2019). The
minimum and maximum environmental temperature is
19.7 and 33.4 °C and the relative humidity is between
37 and 97 %.

For grazing the animals, two adjoining paddocks of
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ovejas ha tenido aumento de 7 % entre 2006 y 2016 (FAO
2020), lo que destaca la importancia de esta industria en
el mundo. Esta actividad no solo contribuye al producto
interno bruto de los paises, sino que apoya los medios
de vida en areas rurales.

El cambio climatico es un fendémeno global que por
sus efectos representa una amenaza para la viabilidad
y sustentabilidad de la produccion ovina (Gaughan et
al. 2010), especificamente en las zonas ubicadas en el
tropico (McManus et al. 2011), subtropico y zonas aridas
(Ganaie et al. 2013). En estas regiones, las temperaturas
se elevan durante el verano, lo que ocasiona que el
equilibrio homeostatico de los animales disminuya
y provoque estrés calorico, acompanado de cambios
fisiologicos y conductuales, que afectan de forma
negativa la productividad.

El aumento de la temperatura ambiente, la humedad
relativa y la mayor exposicidon a la radiacion solar
dificultan que los animales regulen los equilibrios
energéticos, térmicos, hidricos, hormonales y minerales
(Al-Dawood 2017). Las ovejas responden a las altas
temperaturas mediante mecanismos conductuales
o fisiolégicos (temperatura corporal, frecuencia
respiratoria, cambios en el suero sanguineo, entre
otros) o por la combinacién de ambos (Al-Haidary et
al. 2012 y Vicente-Pérez et al. 2018). La observacion
del comportamiento de estos animales proporciona
una indicacion temprana de su bienestar. Los atributos
del comportamiento que se registran comunmente
incluyen el tiempo de reposo, el comportamiento de
la alimentacion y la busqueda de sombra, asi como el
tiempo acostado (Ratnakaran et al. 2017).

La introduccion de arboles es una de las vias para
transformar el microclima en la produccion de rumiantes
y garantizar el bienestar animal en un ambiente cada
vez mas afectado por condiciones desfavorables, como
las altas temperaturas y humedades relativas (Lopez-
Vigoaetal. 2017). Los arboles regulan la radiacion solar
que incide directamente en los animales en pastoreo y
favorecen el bienestar térmico (Sousa et al. 2015). En la
provincia Ciego de Avila, los sistemas de produccién de
ovinos estan representados por praderas con predominio
de pastos naturales de diferentes especies, que se pueden
0 no encontrar asociados con arboles de regeneracion
natural.

El objetivo de este trabajo fue determinar el efecto de
la sombra natural en la conducta en pastoreo de ovejas
reproductoras de la raza Pelibuey.

Materiales y Métodos

El trabajo se realizé en areas de pastoreo de dos
fincas ganaderas colindantes, en el municipio Ciego de
Avila (2152748.6"" N, 78 41°32.6"" W). Tienen un suelo
ferralitico cuarcitico amarillo, lixiviado tipico y se hallan
localizadas a 53 m s.n.m., con clima humedo tropical y
precipitacion de 600-800 mm anuales (CMP 2019). La
temperatura ambiental minima y maxima es de 19.7 y
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1.3 ha each, corresponding to two farms, were used.
The first showed an average level of arborization of
12-16 trees/ha, with the species Casuarina equisetifolia
(Casuarina) and Samanea saman (carob tree of the
country). In the second, there was no association with
trees. Both showed a botanical composition of Paspalum
notatum (40 %), Bothriochloa pertusa and Dichanthium
caricosum (45 %) and weed species (15 %), such as
wiregrass (Sporobolus indicus) and mallows (Sida
rhombifolia).

The Casuarina equisetifolia trees were distributed
in the field in an agglomerated way, while those of
Samanea saman were randomly distributed. They were
approximately three to eight years old and 3 to 10 m tall.
The canopy width and height of lower branches were
3.2 and 1.9 m for casuarina and 4.1 and 1.7 m for carob
tree, respectively. The animals had access to 14.4 m? of
shade per animal.

Animals and treatments. Twenty-four sheep from
Pelibuey breed were used, divided into two treatments
of 12 animals each. In treatment one, the sheep grazed
in the system with natural shade, and in treatment two,
in the system without shade. In each group, the animals
were homogeneously located and randomly distributed
with the different physiological states: non-pregnant
(without recognized pregnancy), pregnant (between
two and four months) and lactating (between 30 and 90
d of lactation).

Management. The animals were taken to the grazing
area twice a day, in the morning, from 9:00 a.m. to 12:00
m., and in the afternoon from 2:00 p.m. to 5:00 p.m. The
rest of the time they remained in the facilities, with a
supply of 1.0 kg per animal of a mixture of Cenchrus
purpureus cv. Cuba CT-169 forage and sugar cane
(Saccharum officinarum), common salt and water ad
libitum.

Experimental procedure. Animal behavior was
measured during 12 d for the rainy (RS) and dry (DS)
seasons. In the RS, the data was taken in May, July
and September, and for the DS in November, January
and April. Every 10 minutes the animals behavior in
the different activities was recorded: grazing-walking,
resting in the shade, ruminate in the shade, resting in the
sun, ruminate in the sun, and others. The latter include
urination, defecation, licking, scratching, attacking,
moving around and browsing. The activities were
carried out in the morning and afternoon sessions, at
the established times, for a total of six grazing hours. A
total of six observations were made per hours for each
group of breeders on each observation day. During the
experimentation period, the time (min.) that the animals
dedicated to each activity was determined. Behavior
analysis was determined by the formula described by
Petit (1972).

Statistical analysis. A contingency analysis was
carried out to find out if there was an interaction between
the activities and the presence of shade, the activities
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33.4° Cy la humedad relativa se halla entre 37 y 97 %.

Para el pastoreo de los animales, se utilizaron
dos cuartones colindantes de 1.3 ha cada uno,
correspondientes a dos fincas. El primero presentd
un valor medio de arborizacion de 12-16 arboles/ha,
con las especies Casuarina equisetifolia (Casuarina)
y Samanea saman (algarrobo del pais). En el segundo,
no hubo asociacién de arboles. Ambos presentaron
una composicion botdnica de Paspalum notatum
(40 %), Bothriochloa pertusa 'y Dichanthium caricosum
(45 %) y de especies arvenses (15 %), como el espartillo
(Sporobolus indicus) y malvas (Sida rhombifolia).

Los arboles de Casuarina equisetifolia estaban
distribuidos en el terreno de forma aglomerada, mientras
que los de Samanea saman de forma aleatoria. Tenian
una edad aproximada entre tres y ocho afos y una altura
de 3 a 10 m. El ancho de copa y la altura de ramas
inferiores era de 3.2 y 1.9 m para casuarinay de 4.1 y
1.7 m para algarrobo, respectivamente. Los animales
tuvieron acceso a 14.4 m> de sombra por animal.

Animales y tratamientos. Se usaron 24 ovejas de
la raza Pelibuey, divididas en dos tratamientos, de 12
animales cada uno. En el tratamiento uno, las ovejas
pastorearon en el sistema con sombra natural, y en el dos,
en el sistema sin sombra. En cada grupo, los animales
se ubicaron de manera homogénea y se distribuyeron
al azar con los diferentes estados fisiologicos: vacias
(sin gestacion reconocida), gestantes (entre dos y cuatro
meses) y lactantes (entre 30 y 90 d de lactancia).

Manejo. Los animales se llevaron al area de
pastoreo dos veces al dia, en el horario de la mafiana, de
9:00 a.m. a 12:00 m., y en la tarde de 2:00 p.m. a
5:00 p.m. El resto del tiempo permanecieron en las
instalaciones, con un suministro de 1.0 kg por animal de
una mezcla de forraje de Cenchrus purpureus vc. Cuba
CT-169 y cafia de azucar (Saccharum officinarum), sal
comun y agua a voluntad.

Procedimiento experimental. La conducta animal se
midi6 durante 12 d para los periodos lluvioso (PLL) y
poco lluvioso (PPLL). En el PLL, los datos se tomaron en
mayo, julio y septiembre, y para el PPLL en noviembre,
enero y abril. Cada 10 min. se registrd el comportamiento
de los animales en las diferentes actividades:
pastar-caminar, descansar a la sombra, rumiar a la
sombra, descansar al sol, rumiar al sol y otras. En estas
ultimas, se incluyen miccionar, defecar, lamer, rascar,
agredir, desplazarse y ramonear. Las actividades se
realizaron en la sesion de la mafana y la tarde, en los
horarios establecidos, para un total de seis horas de
pastoreo. Se hicieron seis observaciones por horario para
cada grupo de reproductoras en cada dia de observacion.
Durante el periodo de experimentacion, se determind
el tiempo (min.) que los animales dedicaron a cada
actividad. El andlisis de la conducta se determiné por
la férmula descrita por Petit (1972).

Andlisis estadistico. Se realiz6 analisis de contingencia
para conocer si existia interaccion entre las actividades



4

and the day session, the activities and the season of
year, and in each season, the activities and the presence
of shade. For the comparison of proportions (chi-
square), Duncan's test (1955) was applied for P < 0.05
in necessary cases.

Results

There was an interaction (P < 0.001) between the
activities performed by the animals and the farms under
study (table 1). The grazing-walking activity highlighted
with a higher percentage in the farm with shade, where
the animals dedicated 37 % of the min. to that activity.
In the farm without trees invested 32 %. In the treatment
without shade, 13.47 % of the animals rested in the sun
and 2.7 ruminated in the sun. When they had access to
shade, they did not prefer activities in the sun. For other
activities, they spent more time on the farm where there
were no trees.
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y la presencia de sombra, las actividades y la sesion
del dia, las actividades y la época del afio, y en cada
época, las actividades y la presencia de sombra. Para la
comparacion de proporciones (chi-cuadrado) se aplico
la docima de Duncan (1955) para P < 0.05 en los casos
necesarios.

Resultados

Hubo interaccion (P < 0.001) entre las actividades
que realizaron los animales y las fincas en estudio
(tabla 1). Se destaco con mayor por ciento la actividad
pastar-caminar en la finca con sombra, donde los
animales dedicaron 37 % de los min. a dicha actividad.
En la finca sin arboles invirtieron 32 %. En el tratamiento
sin sombra, 13.47 % de los animales descansaron al
sol y 2.7 rumiaron al sol. Cuando tuvieron acceso a la
sombra, no prefirieron las actividades al sol. Para otras
actividades, dedicaron mas tiempo en la finca donde no

Table 1. Effect of shade on the activities of discontinuous behavior

Farms

Activities With shade . Without shade SE£Sign

Observations/activity % Observations/activity %
Grazing-walking 6500.0 37.6 5529.0 32.0°
Ruminate in the shade 522.0 3.02¢ 0.0 0.0
Ruminate in the sun 0.0 0.0 482.0 2.7¢ 0.21
Rest in the shade 1430.0 8.2.¢ 0.0 0.0 0.001
Rest in the sun 0.0 0.0" 2327.0 13.4¢
Other activities 187.0 1.08 302.0 1.7

abedefeh Means with different letters significantly differ to P < 0.05 (Duncan 1955)

P <0.001

There was an interaction (P < 0.001) between the
day session and the activities (table 2). The animals
spent 36 % of the time grazing-walking in the morning
session. The afternoon session followed with 33.6 %.
In the latter, the animals of the farm where there were
no trees rested more, with 8.0 % of the min. However,
ruminate in the shade and in the sun showed a similar
performance in both sessions.

habia arboles.

Hubo interacciéon (P < 0.001) entre la sesion del dia
y las actividades (tabla 2). Los animales dedicaron 36 %
del tiempo a pastar-caminar en la sesion de la mafiana. Le
siguio la sesion de la tarde con 33.6 %. En esta ultima,
los animales de la finca donde no habia arboles realizaron
mayor descanso, con 8.0 % de los min. Sin embargo, el
rumiar a la sombra y al sol presenté un comportamiento

Table 2. Effect of the day session on the activities of discontinuous behavior

Day sesion

Activities Morning Afternoon SE+ Sign.

Observations/activity % Observations/activity %
Grazing-walking 6222.0 36.0° 5807.0 33.6°
Ruminate in the shade 254.0 1. 4ehi 268.0 1.5¢
Ruminate in the sun 284.0 1.6¢" 197.0 1.1M 0.21
Rest in the shade 608.0 3.5 822.0 4.7¢ 0.000
Rest in the sun 938.0 5.4¢ 1389.0 8.0°
Other activities 333.0 1.9¢ 155.0 0.9

abedefeh Means with different letters significantly differ to P < 0.05 (Duncan 1955)

P <0.001



Cuban Journal of Agricultural Science, Volume 56, Number 1, 2022.

There was an interaction (P < 0.001) between the
season of the year and the activities (table 3). Most of the
time was spent grazing-walking. The interval in which
they rested in the sun followed. The time spent resting
in the shade, as well as the time spent ruminating, in
the shade and in the sun, was similar for both seasons.

similar en ambas sesiones.

Se produjo interaccion (P < 0.001) entre la época
del afo y las actividades (tabla 3). El mayor tiempo lo
dedicaron a pastar-caminar. Le siguio el intervalo en que
descansaron al sol. El tiempo invertido en descansar a
la sombra, asi como el destinado a rumiar, a la sombra

Table 3. Effect of the season on the activities of discontinuous behavior

Seasons

Activities Rainy Dry SE+ Sign.

Observations/activity % Observations/activity %
Grazing-walking 6030.0 34.92 5999.0 34.72°
Ruminate in the shade 252.0 1.4¢ 271.0 1.5
Ruminate in the sun 201.0 1.1f 281.0 1.6 0.30
Rest in the shade 698.0 4.0 732.0 4.2¢ 0.001
Rest in the sun 1224.0 7.0¢ 1103.0 6.9
Other activities 234.0 1.3¢ 254.0 1.4f

abedelMeans with different letters significantly differ to
P <0.001

There was a similar pattern in the results of the
grazing behavior of sheep, in the rainy season as well
as in the dry season (table 4 and 5). The activity of
grazing-walking in the farm with trees was higher than in
the farm without trees, while rest in the sun was higher
in the farm without trees. Likewise, rest in the shade
was in the farm with trees. Rest in the sun on the farm
without trees was higher than rest in the shade on the
farm with trees, for both seasons.

P <0.05 (Duncan 1955)

como al sol, fue similar para ambas épocas.

Se encontr6 un patrén similar en los resultados de la
conducta en pastoreo de las ovejas, en la época lluviosa
como en la poco lluviosa (tabla 4 y 5). La actividad de
pastar-caminar en la finca con arboles fue mayor con
respecto a la finca sin arboles, mientras que el descanso
al sol fue superior en la finca sin arboles. Asimismo, el
descanso a la sombra lo fue en la finca con arboles. El
tiempo de descanso al sol en la finca sin arboles resultd

Table 4. Effect of shade on activities in the rainy season

Farms
Activities With trees Without trees SE+Sign.
Observations/activity % Observations/activity %
Grazing-walking 3275.0 37.9* 2755.0 31.8°
Ruminate in the shade 252.0 2.9¢ 0.0 0.0
Ruminate in the sun 0.0 0.0" 201.0 2.3¢f 0.30
Rest in the shade 698.0 8.0¢ 0.0 0.0 0.001
Rest in the sun 0.0 0.0" 1224.0 14.1°
Other activities 94.0 1.08 140.0 1.6%
abedefeh \eans with different letters significantly differ to P < 0.05 (Duncan 1955)
P <0.001
Table 5. Effect of shade on activities in the dry season
Farms
Activities With trees . Without trees SE £Sign
Observations/activity % Observations/activity %
Grazing-walking 3225.0 37.32 2774.0 32.1° 0.30
Ruminate in the shade 271.0 3.1¢ 0.0 0.0¢ 0.001
Ruminate in the sun 0.0 0.0¢ 281.0 3.2¢
Rest in the shade 732.0 8.4¢ 0.0 0.0¢
Rest in the sun 0.0 0.0¢ 1103.0 12.7¢
Other activities 92.0 1.0f 162.0 1.8f

abedefe Means with different letters significantly differ to

P <0.05 (Duncan 1955). P <0.001



When performing the analysis of the effect of the
farms and the activities of urinate and defecate, there
was an interaction between the effects (P <0.001). Sheep
spent the most time defecating on the farm without trees,
with 38.8 % of animals in the activity. It was followed by
urinating on the same farm with 32.2 %. It was shown
that the animals in the shade spent less time urinating,
with 6.9 % (table 6).
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mayor que el de descanso a la sombra en la finca con
arboles, para ambas épocas.

Al realizar el analisis del efecto de las fincas y las
actividades orinary defecar se observo interaccion entre los
efectos (P <0.001). Las ovejas dedicaron el mayor tiempo a
la actividad de defecar en la finca sin arboles, con 38.8 % de
animales en la actividad. Le siguio la de orinar en la misma
finca con 32.2 %. Se mostrd que los animales en la sombra

Table 6. Effect of shade on the activities of continues behavior

Farms
Activity With trees Without trees SE+Sign.
Observations/activity % Observations/activity %
Urinate 41.0 6.9¢ 190.0 32.2° 1.78
Defecate 130.0 22.0¢ 229.0 38.8° 0.000

sbedMeans with different letters significantly differ to P < 0.05 (Duncan 1955)

P <0.001

There was no interaction between activities and the
day session for continuous behavior (table 7). When
analyzing the effect of the day session, differences were
recorded (P < 0.001), since in the morning the animals
had a better behavior, with 68.9 %. However, between
the activity to urinate and defecate, the latter was the
one with the highest percentage, with 60.8 compared to
the previous one.

dedicaron menor tiempo a orinar, con 6.9 % (tabla 6).

No hubo interaccion entre actividades y sesion del
dia para la conducta continua (tabla 7). Al analizar el
efecto de la sesion de dia, se registraron diferencias
(P < 0.001), pues en la mafiana los animales tuvieron
mejor comportamiento, con 68.9 %. Sin embargo, entre
la actividad orinar y defecar, esta ultima fue la de mayor
por ciento, con 60.8 con respecto a la anterior.

Table 7. Performance of continues behavior , main effects

Effects Morning Afternoon SE+Sign.
Day session  Observations/activity % Observations/activity % 2.06
407.0 68.9 183.0 31.0 0.001
Activity Urinate Defecate EE4+Sign.
Observations/activity % Observations/activity % 2.06
231.0 39.1 359.0 60.8 0.001
Discussion Discusion

The time dedicated by the animals to the activity
of grazing-walking was superior to the rest of the
activities. This indicates that they spend more on grass
intake, with a higher use of grazing time to cover
their dry matter intake needs. Solorzano et al. (2018)
reported similar behaviors in crossbred West African
sheep, without the presence of shade and with artificial
shade.

Sheep, like many herbivores, in their natural
environment spend long periods of the day identifying
and collecting food as part of their animal behavior.
According to Hinch (2017), food collection in sheep
becomes more important when food availability is
restricted or the diet is not nutritionally balanced, since
sheep spend large proportions of the day taking the
food. This study was influenced by the restricted grazing
system, which implied higher use of grazing time to
cover the dry matter intake needs. Similar results were

Eltiempo dedicado por los animales a la actividad de
pastar-caminar fue superior al resto de las actividades.
Esto indica que emplean mas en el consumo de pasto,
con un mayor aprovechamiento del tiempo de pastoreo
para cubrir sus necesidades de ingestion de materia seca.
Solorzano et al. (2018) informaron comportamientos
similares en ovejas mestizas West African, sin presencia
de sombra y con sombra artificial.

Las ovejas, como muchos de los herbivoros, en su
ambiente natural dedican periodos largos del dia a la
identificacion y coleccion de alimentos, como parte de su
conducta animal. Segun Hinch (2017), la recoleccion del
alimento en los ovinos se torna mas importante cuando
la disponibilidad de alimento es restringida o la dieta no
es balanceada nutricionalmente, pues las ovejas destinan
grandes proporciones del dia a cosechar el alimento. En
este estudio influy6 el sistema de pastoreo restringido,
lo que implicé mayor aprovechamiento del tiempo de
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reported by Oliveira et al. (2013) and Soldrzano et al.
(2018).

In the farm with trees, rest in the shade was the
second activity to which they spent the most time. Later,
ruminate followed, while these activities on the farm
without trees take on a value of zero. However, during
rumination and rest, both in the sun, the value becomes
zero for the farm with trees, where the animals have the
possibility and preference to carry out these activities in
the shade. Similar results were obtained by Alvarado-
Canché et al. (2017) in researches carried out with sheep
in a silvopastoral system with Leucaena leucocephala
and Cynodon plectostachyus, where they recorded the
same behavior.

For the farm with trees, the results show that the
animals prefer to rest and ruminate in the shade with
respect to rest in the sun. In the farm without trees,
they spent more time resting and ruminating in the
sun, since they did not have shade. These results
explain the importance of trees in the sheep grazing
system of this study. Candelaria-Martinez et al.
(2015), Alvarado-Canche et al. (2017), Macias-Cruz
et al. (2018) and Reyes et al. (2018) state that natural
or artificial shade promotes cooling mechanisms
of animals. In this sense, the reduction in the time
dedicated to ruminate, as well as the increase in
the time in the standing position and panting, are
behaviors that show reductions in thermal welfare
(Lima et al. 2014 and De et al. 2017).

The time spent grazing-walking (table 2) was greater
in the morning than in the afternoon session. These
results coincide with those reported by De-Oliveira
et al. (2013) and Silva et al. (2015), who observed
higher intensity of grazing in the morning and at the
end of the afternoon, times that are related to the best
atmospheric conditions. Lopez et al. (2015) point out
that, in response to heat stress, a reduction in food
intake appears in sheep.

The activity rest in the shade as well as in the sun
was greater in the afternoon than in the morning, which
coincides with what was reported by De e al. (2017) and
Solérzano et al. (2018), who state that in the afternoon
session, when the temperature values are higher, the
animals considerably decrease intake and spend more
time resting and ruminating.

The differences in behavior by season show the
changes that occur in the behavioral patterns of these
sheep, such as rest and ruminate, to adapt food intake
to environmental conditions. The greatest time was
dedicated to grazing-walking activity, followed by the
time spent resting in the sun in the rainy season (table
3). The presence of trees influenced on that intake was
not affected by the incidence of solar radiation and
high temperatures. Similar behaviors are described by
Chediak-Correa et al. (2013), Mahjoubi et al. (2014),
Todaro et al. (2015) and Macias-Cruz et al. (2016).

The effect of heat stress in sheep have contrasting
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pastoreo para poder cubrir las necesidades de ingestion
de materia seca. Similares resultados refirieron Oliveira
et al. (2013) y Soldrzano ef al. (2018).

En la finca con arboles, descansar a la sombra fue
la segunda actividad a la que dedicaron mayor tiempo.
Posteriormente, le siguié rumiar, mientras que estas
actividades en la finca sin arboles adquieren valor de
cero. No obstante, en la rumia y el descanso, ambas
al sol, el valor se hace cero para la finca con arboles,
donde los animales tienen la posibilidad y preferencia
de realizar estas actividades a la sombra. Resultados
similares obtuvieron Alvarado-Canché et al. (2017) en
investigaciones realizadas con ovinos en un sistema
silvopastoril con Leucaena leucocephala y Cynodon
plectostachyus, donde registraron igual comportamiento.

Para la finca con arboles, los resultados indican que
los animales tienen preferencia por el descanso y rumia
a la sombra con respecto al descanso al sol. En la finca
sin arboles, dedicaron mas tiempo a las actividades de
descanso y rumia al sol, pues no contaron con sombra.
Estos resultados explican la importancia de la presencia
de arboles en el sistema de pastoreo de las ovejas de este
estudio. Candelaria-Martinez et al. (2015), Alvarado-
Canché et al. (2017), Macias-Cruz et al. (2018) y Reyes
et al. (2018) plantean que la sombra natural o artificial
promueve mecanismos de enfriamiento de los animales.
En este sentido, la reduccién del tiempo dedicado a la
rumia, asi como el incremento del tiempo en la posicion de
pie y el jadeo, son conductas que evidencian reducciones
del bienestar térmico (Lima et al. 2014 y De et al. 2017).

El tiempo invertido en pastar-caminar (tabla 2) fue
superior en la mafiana con respecto a la sesion de la
tarde. Estos resultados coinciden con los referidos por
De-Oliveira et al. (2013) y Silva et al. (2015), quienes
observaron mayor intensidad de pastoreo en la mafiana
y al final de la tarde, tiempos que se relacionan con las
mejores condiciones atmosféricas. Lopez et al. (2015)
sefnalan que, en respuesta al estrés por calor, en el ganado
ovino aparece una reduccion en la ingesta de alimentos.

La actividad descansar a la sombra como al sol fue
mayor en la tarde que en la manana, lo que coincide
con lo informado por De et al. (2017) y Solérzano et
al. (2018), quienes afirman que en la sesion de la tarde,
cuando los valores de temperatura son mas altos, los
animales disminuyen considerablemente el consumo y
permanecen mas tiempo en descanso y rumia.

Las diferencias encontradas en la conducta por época
demuestran los cambios que se producen en los patrones
conductuales de estos ovinos, como el descanso y rumia,
para adaptar el consumo de alimento a las condiciones
ambientales. El mayor tiempo lo dedicaron a la actividad
de pastar-caminar, seguido del tiempo invertido en
el descanso al sol en la época lluviosa (tabla 3). La
presencia de los arboles influy6 en que no se afectara el
consumo por la incidencia de la radiacion solar y las altas
temperaturas. Comportamientos similares describen
Chediak-Correa et al. (2013), Mahjoubi et al. (2014),
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results, because this form of stress depends on the
intensity and duration of the factors that cause it, the
species and the genetic characteristics of the animal
(Al-Haidary et al. 2012, Indu ef al. al 2015 and Sejian
et al. 2017). The results of table 5 show the changes in
the behavior of the two groups of sheep that graze with
access to shade or without it, in both seasons. The greater
times dedicated to the activity of grazing-walking and
rest in the sun in the rainy season, can be associated
with the presence of trees, which favors the thermal
environment of grazing, as well as the lack of shade
on the farm without trees, which forces the animals to
increase their rest in the sun.

The behavior observed in both seasons (table 4
and 5), in which the animals spent more time grazing-
walking on the farm with trees, and preferred rest in
the shade, may be due to the effects of thermal welfare
of trees, which favor the thermoregulation of grazing
animals (Silva et al. 2015 and Macias-Cruz et al.
2016a).

Defecate and urinate activities were higher in the
morning than in the afternoon session, and higher for
the farm without trees compared to the farm with trees.
This performance could be explained by the production
system with restricted grazing, which stimulates the
physiological events at the start of grazing in the
morning session. The decrease in urination in the
afternoon could be associated with fluid retention
(Macias-Cruz et al. 2018), which is an adaptation
mechanism that hair sheep have to reduce body water
loss and avoid dehydration under conditions of intense
heat stress. Macias-Cruz et al. (2016a) in a previous
study in hair sheep suggested the presence of this
mechanism.

In the farm without trees, they performed more
actions of urination and defecation, which is explained
by the studies of Macias-Cruz et al. (2013) and
Macias-Cruz et al. (2016), who suggest that the higher
tolerance that hair sheep have to heat stress conditions
is the result of genetic and phenotypic adaptations, as
well as the activation of physiological, metabolic and
endocrinological mechanisms, which help to maintain
an adequate body water balance and normothermic
conditions (38.3 to 39.9 °C), at a low energy cost.

Water loss constitutes a thermoregulatory way,
associated with the thermal conditions of the relation
between the animal and the environment (Olarte
et al. 2019). Grazing with trees caused less time
to be dedicated to these activities, which could be
due to physiological adjustments to try to dissipate
the excess body heat load. Various studies agree in
suggesting that there is an increase in water intake.
(Vicente-Pérez et al. 2015, da Silva et al. 2017 and
Vicente Pérez et al. 2020).

It is concluded that the animals that had access
to the trees shade dedicated more time to the
grazing-walking activity with respect to those that
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Todaro et al. (2015) y Macias-Cruz et al. (2016).

El efecto del estrés caldrico en ovinos presenta
resultados contrastantes, debido a que esta forma
de estrés depende de la intensidad y duracion de los
factores que lo ocasionan, la especie y las caracteristicas
genéticas del animal (Al-Haidary ef al. 2012, Indu et al.
2015 y Sejian et al. 2017). Los resultados de la tabla 5
informan los cambios en la conducta de los dos grupos
de ovejas que pastorean con acceso a la sombra o sin
ella, en ambas épocas. Los mayores tiempos dedicados
a la actividad de pastar-caminar y descansar al sol en
la época lluviosa, se pueden asociar a la presencia de
arboles, que favorece el ambiente térmico del pastoreo,
como a la falta de sombra en la finca sin arboles, lo que
obliga a los animales a incrementar el descanso al sol.

La conducta observada en ambas épocas (tabla 4
y 5), en las cuales los animales dedicaron mas tiempo
a pastar-caminar en la finca con arboles, y prefirieron
el descanso a la sombra, se puede deber a los efectos
de bienestar térmico de los arboles, que favorecen la
termorregulacion de los animales en el pastoreo (Silva
et al. 2015 y Macias-Cruz et al. 2016).

Las actividades defecar y orinar fueron mayores en la
mafana con respecto a la sesion de la tarde, y superiores
para la finca sin arboles con respecto a la finca con arboles.
Este comportamiento se pudiera explicar por el sistema
de produccion con pastoreo restringido, que estimula los
eventos fisiologicos a la salida al pastoreo en la sesion de la
manana. La disminucion de la miccion en la tarde pudiera
estar asociada a la retencion de liquidos (Macias-Cruz et al.
2018), que es un mecanismo de adaptacion que tienen las
ovejas de pelo para reducir las pérdidas de agua corporal,
y evitar la deshidratacion en condiciones de estrés calorico
intenso. Macias-Cruz et al. (2016) en un estudio previo
en ovinos de pelo sugirid la presencia de este mecanismo.

En la finca sin arboles, realizaron mas acciones de
miccionary defecar, lo que se explica a partir de los trabajos
de Macias-Cruz et al. (2013) y Macias-Cruz et al. (2016),
quienes plantean que la mayor tolerancia que presentan
los ovinos de pelo ante condiciones de estrés calorico es el
resultado de adaptaciones genéticas y fenotipicas, asi como
de la activacion de mecanismos fisioldgicos, metabolicos
y endocrinologicos, que ayudan a mantener un balance de
agua corporal adecuado y condiciones de normotermia
(38.3239.9 °C), aun costo energético bajo.

La pérdida de agua constituye una via de
termorregulacion, asociada a las condiciones térmicas
de larelacion entre el animal y el medio ambiente (Olarte
et al. 2019). El pastoreo con arboles provocod que se
dedicara menor tiempo a estas actividades, lo que pudo
estar dado por los ajustes fisioldgicos para tratar de
disipar el exceso de carga de calor corporal. Diversos
estudios coinciden en plantear que se produce aumento
en el consumo de agua. (Vicente-Pérez et al. 2015, da
Silva et al. 2017 y Vicente Pérez et al. 2020).

Se concluye que los animales que tuvieron acceso
a la sombra de los arboles dedicaron mas tiempo a
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grazed on the farm without trees. When the sheep grazed
in the tree system, shaded activities such as res and
ruminate was their choice. The behavior showed a higher
proportion of grazing time in the morning session. In the
system with trees, the highest proportions of grazing time
were obtained in both seasons.

From these results, it can be affirmed that the use of
shade, and more specifically, the presence of trees in the
paddocks, provides a more favorable environment for
grazing sheep production.
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