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The present work evaluated the effect of an energetic supplement (an extra 15% of the requirement) intake during the last month
of gestation on the suckling behavior of neonatal lambs born from these ewes. The study was performed in a semi-intensive and
commercial flock under hot sub humid tropical conditions. 12 Pelibuey ewes and their 20 newborn lambs were included. Five lamb
behaviors were evaluated: number of vocalizations (NV), attempts to stand up (ASU), latency to keep stands (LKS), started looking
for the udder (SLU) and achieved an effective suckling (AES). Twelve lambs conformed the control group [CG] and came from seven
ewes which received an energetic supplementation of 7.37 megajoules of metabolizable energy per day (MJ EM/d). Likewise, eight
lambs conformed the treatment group [TG] and came from five ewes which received a high energetic supplementation of 10.85
MJ EM/d. Both groups of ewes gave birth simultaneously. Response variables were initially categorized in low-or-high intensity
using their quartile distribution and considering the median value as the reference point and analyzed post-hoc with the Fisher
test. Behaviors of high and low intensity in lambs were similarin four of the five variables observed for both treatments. A signifi-
cant difference was observed in the frequency of ASU, in lambs born from treated ewes when compared with lambs born from
control ewes (P = 0.0281). The present results suggest that under semi-extensive breeding systems, the extra supplementation of
ewes at 15 % of their energetic requirements during the last pregnancy month is reflected just in a slight improvement of the
lamb’s behaviors.
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¢La suplementacion energética de las ovejas puede influenciar

el desempeno conductual de sus corderos neonatos?

Resumen

El presente trabajo evalu6 el efecto del consumo de un suplemento energético (15 % extra del requerimiento) durante el dltimo
mes de gestacion sobre la conducta de amamantamiento de los corderos neonatos nacidos de estas ovejas. El estudio se realiz6
en una granja comercial semi-intensiva bajo condiciones tropicales calidas subhimedas. Se incluyeron 12 ovejas Pelibuey y sus 20
corderos recién nacidos. Se evaluaron cinco conductas del neonato: nimero de vocalizaciones (NV), intentos para ponerse en pie
(1QP), latencia para ponerse pie (LDP), comienzo de la busqueda de la ubre (BU) y amamantamiento efectivo (AE). Doce corderos
conformaron el grupo control [GC] y provenian de 7 ovejas que recibieron una suplementacion energética de 7.37 mega julios de
energia metabolizable por dia (MJ EM/d). Por su parte, ocho corderos conformaron el grupo tratado [GT] y provenian de 5 ovejas
que recibieron una suplementacion energeética alta (10.85 MJ EM/d). Ambos grupos parieron de manera simultanea. Las variables
de respuesta fueron inicialmente categorizadas como de baja o alta intensidad utilizando la distribucién de sus cuartiles y consi-
derando el valor de la mediana como punto de corte y analizadas post-hoc a través de la prueba de Fisher. Las conductas de alta
y baja intensidad de los neonatos fueron similares en cuatro de los cinco comportamientos observados en ambos tratamientos.
Se observo una diferencia significativa en la frecuencia de intentos para ponerse de pie en los corderos de ovejas tratadas compa-
rados a los corderos de ovejas control (P = 0.0281). Estos resultados sugieren que en sistemas de crianza semi-intensivos, la suple-
mentacion extra del 15 % de las madres durante el Gltimo mes de gestacion solo se refleja en una ligera mejoria de las conductas
de sus neonatos.

Palabras clave:comportamiento neonatal; ovino de pelo; suplementacion energética.
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l.Introduccion

In precocial species, like sheep, the role of the neonatal beha-
vior to ensure survival is highly relevant and can be, at least as
important as the mother’s behavior (Dwyer, 2003). Since lambs
are born with a limited energetic reserve, finding the teat and
suckling colostrum as soon as possible becomes of paramount
importance for their survival (Nowak & Poindron, 2006). It is
well known that the capacitation process of the lambs is partly
influenced by some tactile (Schaal et al, 1995; Nowak et al,
2008), auditive (Dwyer et al,, 1998) and visual cues (Nowak et
al, 2008). However, environmental factors such as nutrition,
are also capable of modulating the behavioral performance of
ewes and newborn lambs (Dwyer et al,, 2003; Hernandez et al,,
2009; Dwyer, 2014).

The natural scenario for Pelibuey sheep flocks in Yucatan
consists in a grazing period of four to six hours a day, in which
they must obtain enough nutrients to fulfil their physiological
requirements (Torres-Acosta et al., 2000). However, under this
nutritional context, scarcity of energy (given the abundance of
leguminous plants in the rangeland) is the common picture
(Torres-Acosta et al, 2016). Hence, supplementation with
high-energetic resources has been proposed as an alternative
method to maintain and improve sheep health and welfare
(Retama-Flores et al., 2012).

In the local literature, there are few studies aimed at investi-
gating the behavioral catalogue of sheep during the early
postpartum period under farm conditions. Olazabal et al.
(2013) reported alterations in the mother-lamb mutual recog-
nition in Columbia ewes subjected to a nutritional restriction
during the second half of gestation. Also, Ramirez et al. (2011)
used Pelibuey ewes/lambs under controlled conditions and
described the mother-lamb behaviors during the first postpar-
tum hour. More recently Escobedo-Canul et al. (submitted)
investigated the effect of lambing enclosure (individual pens
vs. group pens) on the establishment of the mother-lamb bond
and reported similar maternal performance in both systems,
although ewes seemed quieter on individual enclosures. Apart
from these studies, to our knowledge, there are still no studies
focusing on the behavioral set displayed by lambs in their
early life stages in tropical farms. We hypothesize that an
extra-energy supplementation of ewes during their last month
of pregnancy may provide ewes with more energy reserves
and may also produce larger lambs, which may display an
improved behavioral set compared to lambs born from ewes
without supplementation. Consequently, the objective of this
study was to evaluate the effect of energy food supplementa-
tion for ewes during the last month of pregnancy on the beha-
vioral performance of their neonate lambs at birth, related to
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their sucking instinct under hot semihumid tropical farm
conditions.

Il. Methods and materials

A. Study area

This study was performed at the small ruminant area of the
Faculty of Veterinary Medicine, Universidad Auténoma de
Yucatan (FMVZ-UADY) located in Mérida City, México (20°58X N
and 89°36K). Experimental protocol fulfilled the standards of
the animal welfare committee at FMVZ-UADY. Experimental
pen consisted of a structure of 12 x 12 m with a shading area
comprising around 20% of the pen area.

B. Experimental animals and group formation

A group of 12 multiparous Pelibuey ewes was used. After
confirmation of their pregnancy status through abdominal
palpation (Soto, 2004), ewes were allocated randomly accor-
ding to weight, body condition score and parturition number,
to one of two groups as follows:

The control group (CG): Composed of seven ewes supplemen-
ted during the last pregnancy month with 300 g fresh basis of
a grain-based feed made with sorghum, corn, molasses, hay
and minerals. This feed was equivalent to 7.37 mega-joules of
metabolizable energy per day (MJ ME/d). The latter fulfilled the
energy requirements of ewes during the last four weeks of
pregnancy. Supplementation was performed daily at 12:00
hours when the flock returned from browsing to their pens
where they spend the rest of the day indoors. Freshwater was
provided ad libitum in an automatic water trough system.

The treatment group (TG): Composed of five ewes supplemen-
ted with 600 grams of the grain-based feed composed of the
same ingredients mentioned above. The feed was equivalent
to 10.85 MJ EM/day. Animals received the supplement at the
same time of the day as their counterparts. This supplement
represented an extra-energy supply of 15% of the energy
requirements for ewes during the last four pregnancy weeks.
A group of twenty experimental lambs was obtained from the
ewes. Eight lambs were born from the ewes of the TG, and the
remaining twelve lambs were born from ewes belonging to the
CG.

C. Procedure and behavioral observations

Since the beginning of the 4th week of the supplementation



period, ewes were habituated to the presence of observers
inside and outside of the pen. Support from area staff was
provided to maintain 24 h of continuous vigilance over the
experimental ewes. Characterization of behaviors related to an
imminent birth was done following the guidelines of Nowak et
al. (2008). Assistance was only provided if, after fluids appea-
red in the vulva, the ewe spent more than 1 hour without
completing the parturition process, or after the emergence of
any lamb body-part without achieving a normal birth process.
In any case, the intervention was aimed to be gentle and to
allow the ewe to continue their normal parturition process.
Observations were performed in the lambs from the moment
of birth by two previously trained observers inside pens with
the aid of chronometers, video cameras, sac counters and
record formats. An approach of “direct but discrete observa-
tions” was implemented (Fahmy et al,, 1997). After the obser-
vers noticed the lamb emerging from the ewe and falling in the
floor, the recording time commenced and lasted for 1 hour.
Behavioral catalogue of lambs was previously defined in an
ethogram to measure the number of vocalizations (NV),
attempts to stand up (ASU), latency to keep stands (LKS),
started looking for the udder (SLU) and achieved an effective
suckling (AES) (Table I).

D. Data Analysis

The distribution of data was visualized using boxplot graphics
(Figure 1). According to this methodology, the median (second
quartile) was used as the reference point to categorize the
intensity of each behavior into low (under the median) or high
presentation (above of the median). Then, a Fisher test was
used to establish the association between the energy level of
nutrition of the ewes (low or high) and the intensity (low or
high presentation) of the observed set of behaviors. A P value
< 0.05 was considered as significant. All procedures were

performed using the statistical program R (R Core Team, 2018).

I1l. Results

A total of 20 lambs (3.46 + 0.49 kg) were born and used. Within
these lambs, 8 belonged to the ewes in the TG and 12 belong
to dams in the CG. 16 lambs were twins, while the remaining 4
were born as singles. All experimental lambs were capable to
reach the udder and take colostrum within the first hour of life.
Additionally, all the ewes showed cooperative behaviors with
their lambs within the observation period. Assistance was
provided to one ewe of the TG and consisted of a brief accom-
modation of their lamb’s forelimb at parturition moment.
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The reference point (median) for the measured behaviors was
11.8 minutes for LKS, 11.7 minutes for SLU, 29.1 minutes for
AES, 83 times for NV and 3 times for ASU. The other descriptive
values for each behavior can be seen in Table Il.

According to the previous classification of response variables,
the P values from the Fisher test showed significance in ASU,
with fewer attempt in the TG lambs compared to the CG lambs
(P = 0.0281). No difference was observed for the other beha-
viors (Table Il).

IV. Discussion

The importance of a proper ewe-lamb bond has been highligh-
ted as a key factor for minimizing lamb losses in farms (Dwyer
et al, 2016). The latter is important because perinatal mortali-
ty has been considered as one of the main constraints for the
sheep industry in various parts of the world (Fragkou et al,
2010; Darwish & Ashmawy, 2011), including México
(Nava-Lopez et al., 2006; Macedo et al, 2010). Hence, any
on-farm strategy that contributes to overcome lamb losses is
worth to be studied. In this context, nutritional status of ewes
during pregnancy has been considered as one of the factors
influencing the development of the ewe-lamb bond under
different productive systems (Dwyer et al,, 2003; Erhard et al,,
2004; Rooke et al., 2010; Grongvist et al., 2018).

The objective of this work was to evaluate the effect of the
energetic food supplementation (15% extra of requirement) of
Pelibuey ewes during the last month of pregnancy on the
behavioral performance of their neonate lambs concerning
their suckling instinct under the conditions of a hot tropical
farm. This approach aimed at providing ewes with the neces-
sary energy supplementation at the end of parturition. To the
best of our knowledge, this is the first work involving together
nutritional and ethological approaches in order to better
understand some components of the ewe-lamb bond in sheep
fed native vegetation in a tropical forest. Some subsequent
local works were done to assess the influence of lambing
enclosure (Escobedo-Canul et al. submitted) and the effect of
polyunsaturated fatty acids supplementation (Vallada-
res-Gonzalez, 2019) on the ewe-lamb bond.

A rumen degradable energy supplement was used as an alter-
native to overcome the nutritional shortage of tropical pastu-
res, as well as high availability of protein fodder (Retama-Flo-
res et al, 2012; Ventura-Cordero et al., 2018). Furthermore,
supplementation can help to provide nutrients for the lambs’
growth in utero during the final stage of pregnancy and may
offer an alternative to counteract the physical restraints of the
rumen imposed by the growing foetus (Banchero et al,, 2007 &
2009). Our results showed that all experimental lambs achie-



ved an effective suckling within the first hour after birth,
which was comparable to other studies performed under diffe-
rent experimental conditions (Fahmy et al.,, 1997; Capper et al.,
2006; Ramirez et al., 2011; Madani et al., 2013).

Concerning the intensity of the neonate behaviors, they were
similar for both experimental groups in most of the variables
studied. On the contrary, the number of attempts to stand up
(ASU) was lowerin neonates from ewes that received energetic
supplementation. This result shows the relevance of offering
extra energy on pregnant ewes to obtain higher energetic
reserves on their lambs since, in the first moments after birth,
such reserves are necessary to display key behaviors related
to stand-up, suckling, and survival (Nowak & Poindron, 2006).
For lambs, trying to stand up is an energy-demanding process
and the sooner they stand, with fewer attempts, lambs may
reduce their energy expenditure. For this reason, if a lamb can
stand up rapidly after birth, it will reduce heat loss through
convection in moist floors (Dwyer & Morgan, 2006), which is a
common feature in a normal birth scenario. These lambs may
also obtain their colostrum sooner than others, which may
provide more energy for them. The latter highlights the neces-
sity of obtaining evidence under farming conditions like those
of the present study. In the present work, the energetic supply
of the CG-diet represents around 75% of the requirements
during the last two pregnancy weeks, while the TG-diet
accounts for 115% during the same period (AFRC, 1993). Our
results could be comparable with Budge et al. (2000), which
found that lambs from ewes feeding the 150% of their meta-
bolizable energy requirements during the last third of preg-
nancy increased the thermogenic capacity of their brown fat
when compared to lambs from ewes maintained with the
100% of their energy requirements at the same pregnancy
stage.

Offering extra energy at the end of gestation is also relevant
for tropical sheep farms were an important proportion of
flocks are managed on extensive or semi-intensive conditions
(Cuéllar et al.,, 2012). Those regions use heterogeneous tropical
forest vegetation as an important source of forages with a
high array of availability constituted of plant species domina-
ted by legumes which are feed resources high in protein and
low in energy (Flores & Bautista, 2012; Torres-Acosta et al.,
2016; Torres-Fajardo et al., 2019). The present study helped to
counterbalance the effect of nutrition improvements on
neonate’s behavior when a baseline or control group is already
fulfilling their nutritional requirements. Future research
should cover the behavioral responses of ewes and lambs
under complete extensive feeding systems, where there is no
human control over the lambing season
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Behavior Description Measure type

Bleat Vocalization emitted by the lamb Frequency
The lamb supports his/her weight
with the four limbs in a period of

less than five seconds

Attempt to stand Latency

The lamb is capable to support
himself with their four limbs during
a period of 5 or more seconds

On feet Latency

Once the lamb stands, it begins the
exploration of his/her mother’s
body using the tactile and olfactory
cues which allows them to find the
teat

Looking for contact Latency

The lamb can reach a teat with
his/her mouth, and feed on it during
a period of five or more seconds

Effective suckling Latency

Frequency means the number of times that a behavior is registered within the observation period.
Latency means the period that the lamb takes since it is expelled until it presents a specific
behavior.For effective suckling we use as a guide the “fast-tail-movements” characteristic of small
ruminants when they are ingesting milk from the mother

Table I. Ethogram for the establishment of behaviors to be
measured on neonatal Pelibuey lambs during the first hour of
life

Group  Mean SE Median Min P Value 95% Cl

CG
TG
CG
TG
CG
TG
CG

174.75
108.08
6.62
1.61
16.90
13.37
19.32

55.02

35.15
0.86
0.33
3.28
2.33
2.94

93 14
73
6.5
2.0
15.8
10.7

20.70

444
486

Vocalizations
(frequency)

0.1698  0.6026 — 703.8309

Attempts to stand
up (frequency)

0.0281  1.0017 —703.9391

30
36.8
30.3

Latency to keep
stands (latency)

Started looking
for the udder
(latency)

Achieved
effective suckling
(latency)

0.6499  0.2725 -21.9391

5.7

8.4

0.1698  0.4387 —55.6169

12.97
28.54

2.26
242

10.95
33.10

6.5
17.4

36.8

38.4

0.6499  0.2725-21.9391

30.08 3.41 23.85 46.5

Frequency means the number of times that a behavior is registered within the observation period.
Latency means the period that the lamb takes since it is expelled until it presents a specific behavior.
S.E: Standard error of the mean

CG: Control Group, TG: Treatment group

Min: lowest data for each group

Max: highest data for each group

A P value < 0.05 was considered as significative

Table II. Descriptive statistics, P values and 95% confidence
intervals (95% Cl) of behaviors shown by Pelibuey lambs born
from dams that received or not an extra energy supplementa-
tion during the last month of pregnancy
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Figure |. Data distribution using boxplot diagrams for each of
the different behaviors in neonatal Pelibuey lambs

V. Conclusion

Most observed behaviors were similar in the experimental
lambs irrespective of the dietary energy supplementation
level. Neonates born from ewes supplemented with
extra-energy showed better performance on one behavior
pattern (number of attempts to stand up), which made them
more suitable for survival when compared with the control
group, especially in natural grazing scenarios.
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