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COMMUNICATION

A note on the changes in the preweaning growth of Pelibuey lambs

Una nota sobre los cambios en el crecimiento predestete de corderos Pelibuey
J Oliva-Hernandez® ", I del C Garcia-Osorio®

ABSTRACT. The aim of this study was to determine the influence of age of dam (AD), type of birth (TB) and age of the lamb (AL)
on growth measured in terms of body weight (BW) and average daily gain (ADG) in intermediate stages between birth and weaning
of the Pelibuey lambs. Twenty-two Pelibuey ewes (primiparous = 10 and multiparous = 12) and their lambs (n = 34) were used in a 2
x 2 x 5 factorial design. The factors were AD (primiparous and multiparous), TB (single and multiple) and AL (1, 10, 20, 30 and 60
days old). BW and ADG of lambs between birth and 60 days old was studied. BW and ADG were affected (P < 0.05) by TB, AL and
the interaction TB x AL. However, BW and ADG were not affected (P > 0.05) by AD and the interaction AD x AL. In conclusion, the
body weight and average daily gain of the lambs were affected by type of birth, age of lamb and type of birth x age of lamb.

Key words: hair sheep, lactation, preweaning performance, humid tropic.

RESUMEN. El objetivo del estudio fue determinar la influencia de 1a edad de la madre (EM), tipo de nacimiento (TN) y edad del
cordero (EC) sobre el crecimiento medido en términos de peso vivo (PV) y ganancia diaria de peso (GDP) en etapas intermedias entre
el nacimiento y el destete de los corderos Pelibuey. Se utilizaron 22 ovejas Pelibuey (primiparas = 10 y multiparas = 12) y sus corderos
(n=34) en un disefio factorial 2 x 2 x 5. Los factores fueron EM (primiparas y multiparas), TN (simple y miiltiple) y EC (1, 10, 20 30
y 60 dias de edad). Se estudié el PV y GDP de los corderos entre el nacimiento y los 60 dias de edad. El PV y GDP fueron afectados
(P <0,05) por el TN, EC y la interaccién TN x EC. Sin embargo, PV y GDP no fueron afectados (P > 0,05) por EM y la interacciéon EM
x EC. En conclusion, el peso vivo y ganancia diaria de peso de los corderos fueron afectados por el tipo de nacimiento, la edad del
cordero y la interaccion tipo de nacimiento x edad del cordero.
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INTRODUCTION

In breeding sheep different physiological processes
such as conception, gestation and lactation determine
the level of productivity during their stay in a flock
(Magafia-Monforte et al 2013). Particularly, the number
of lambs during the lactation period is crucial, since
it is during this stage where the highest mortality
occurs (Nava-Lopez et al 2006, Macedo et al 2010).
Additionally, it is during lactation where the lambs show
higher efficiency to transform their diet, such as milk
and food supplements, into live weight gain (Bell et al
1987, Souza et al 2011).

Prenatal growth and pre-weaning of hair lambs have
mainly been studied based on body weight (BW), at birth
and weaning, as well as the average daily gain (ADG)
(Hinojosa-Cuellar et al 2009, Koritiake et al 2013).
However, there is not enough information about envi-
ronmental factors that affect preweaning BW and ADG
that lambs show in intermediate stages between birth and
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weaning (Morales-Terdn et al 2004, Mora-Morelos et al
2005, Pérez et al 2009). This type of knowledge could
be useful to modify and/or propose strategies for feeding
and handling lambs in order to optimise the productive
efficiency of ewes and their litters.

The aim of the study was to determine the influence
of AD, TB and AL on the growth measured in terms of
BW and ADG in intermediate stages between birth and
weaning of Pelibuey lambs.

MATERIAL AND METHODS

The study was carried out in an experimental farm
located in Huimanguillo, Tabasco (17° 50’ north latitude,
93° 23’ west longitude at an altitude of 20 masl), where
the climate is warm humid with rain all year (Af) and an
average ambient temperature of 27.8 °C (INEGI 2012).

Twenty-two Pelibuey ewes (primiparous = 10 and
multiparous = 12) and their lambs (n= 34) were studied
ina 2 x 2 x 5 factorial design (Cody and Smith 1991).
The factors were AD (primiparous or multiparous), TB
(single or multiple) and AL (1, 10, 20, 30 and 60 days
old). The experimental unit was the lamb. Primiparous
and multiparous ewes had an age at lambing of 14.6+0.4
and 40+0.7 months, respectively. In the group multiple
birth, a female that had three lambs at birth was included,
however, during lactation only raised two lambs. While
in the group single birth, a ewe with double lambing that
raised only one lamb was included.
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LAMBS MANAGEMENT

Lambs were kept with their mothers continuously
until 30 days old. During that period feed was carried out
based on free access to suckling and grazing on pastures
with Cynodon plectostachyus. From 30 days of age and
until weaning (60 days old), lambs were subjected to a
control of suckling, which was to separate them from their
mothers temporarily for 11 h (07:00 to 18: 00 h). During
that period, lambs remained stabled in a pen where they
had free access to water, mineral salt, hay (Arachis pintoi
and C. plectostachyus) and a feed supplement of com-
mercial type for lambs (18% CP). The feed supplement
was given in group during five times a day. During the
night (18:00 to 7:00 h) lambs were reunited with their
mothers and were allowed free access to suckling for 13
h. Lambs were weighed at birth and on days 10, 20, 30
and 60 of age. With the BW information and age ADG
was determined.

EWES MANAGEMENT

Ewes were fed with a diet based on grazing and a
commercial feed (15% CP), the latter was given in group
(300 g/ewe /d) during the lactation stage. Grazing was of
the rotational type on C. plectostachyus pastures.

EVALUATED VARIABLES

The dependent variables were lamb BW at birth on
days 10, 20, 30 and 60 of age; ADG in birth periods at
day 10, day 10-20, day 20-30 and day 30-60 and weight
of litter at birth (WLB) and weaning (WLW).

STATISTICAL ANALYSIS

All statistical analyses were conducted using the com-
puter program SAS (SAS 2000). The MIXED procedure
was used for the analysis of BW and ADG using a linear
mixed model for repeated measures. As a random factor
the ewe was included in the model. In the final statistical
model the interactions AD x TB, AD x AL and AD x TB
x AL were excluded because in a previous analysis it
was not significant (P > 0.05). Least square means were
calculated and separated using the PDIFF option. Values
of least square means were considered statistically sig-
nificant when P < 0.05. The TTEST procedure was used
to determine confidence interval for each pair of means
whereas the studied factors that had significant difference
(P <0.05) (TB, AL and interaction TB x AL).

In the analysis of WLB and WLW a model consid-
ering AD and TB factors was used, interaction AD x TB
was excluded because in a previous analysis was not
significant (P > 0.05). The experimental unit was the
litter. Statistical analysis of data was performed using
the GLM procedure.
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RESULTS AND DISCUSSION

The analyses of variance for BW and ADG are present-
ed in table 1. Type of birth, AL and the interaction TB x
AL affected BW and ADG (P < 0.05). AD and the rest of
interactions did not affect BW and ADG (P > 0.05). Single
lambs had a higher BW (P < 0.05) than those of multiple
births (table 2). These results are similar to those reported
by Carrillo et al (1987) and Gonzélez et al (2002) where the
BW of Pelibuey and Blackbelly twin lambs weaned at 90
days is lower than that in single lambs and it represents 92
and 85% of BW, respectively. However, in previous studies
with Pelibuey lambs (Macias-Cruz et al 2009, Hinojosa-
Cuéllar et al 2012) difference in BW at weaning between
single and twin lambs has not been detected.

Body weight increased (P < 0.05) along with age
(table 2). BW steady increase in lambs was attributed
to the fact that they fed on mother’s milk, and on a feed
supplement during the second month of life. In agreement
with the previously aforesaid, Morales-Terdn et al (2004)
indicate that BW of Pelibuey lambs (with continuous
suckling) from multiparous ewes is affected by lamb age,
detecting an increase in the lamb BW (determined at inter-
vals of seven days from birth and up to 63 days of age) of
similar magnitude to that registered in the present study.

The least squares means + SE and confidence intervals
(95%) for BW considering TB and AL are presented in tables
3 and 4. Single lambs showed to be higher in BW from
10 days old in relation to multiple lambs, this advantage
was 34% at 60 days of age. This result agrees with various
studies on Pelibuey lambs reporting that single lambs show
8% more in BW at weaning than twin lambs (Carrillo e?
al 1987). In this regard, postnatal growth is limited by the
level of maternal nutrition and other environmental factors
that affect milk production (Bell et al 1987, Alexandre et
al 2001, Martinez-Gonzalez et al 2015). In this study, both
types of ewes (single and multiple lambing) had a similar
nutritional management during lactation, a situation that
probably puts in disadvantage the ewes with two lambs,
since nutrient needs in this type of ewes are higher (NRC
2007), a fact that may have adversely affected the level
of milk production, individual consumption of milk and
lamb BW.

Average daily gain was higher (P < 0.05) in single lambs
than in those of multiple type of birth (table 2). Registered
values in the ADG preweaning of lambs are higher than
those indicated in Pelibuey lambs (93 g) with restricted
suckling during the day and continuous during the night
(Rios-Utrera et al 2014). However, they are within those
values registered in Pelibuey lambs (141-156 g) handled
in lactations of 60 days with access to grazing in the first
15 days of life followed by restricted suckling and stabling
until weaning (Hinojosa-Cuéllar et al 2013). Divergences
in ADG reported between studies could be attributed to
differences in the control of lamb lactation and in the
feeding program of ewes and lambs.



Table 1. Analysis of variance of body weights (BW) and pre-
weaning average daily gain (ADG) of Pelibuey lambs.

Andlisis de varianza de la variable peso y ganancias diarias
de peso predestete de corderos Pelibuey.

HAIR SHEEP, LACTATION, PREWEANING PERFORMANCE, HUMID TROPIC

Table 3. Effect of type of birth and age of the lamb on pre-
weaning body weight of Pelibuey lambs.

Influencia del tipo de nacimiento y edad sobre el peso vivo
predestete de corderos Pelibuey.

BW ADG Type of birth
Source of variation Age of the lamb (days)
df F df F Single Multiple

Age of dam (AD) 1 ns 1 ns 1 3.004+041 2.1*4+0.29
Type of birth (TB) 1 * 1 * 10 4.92B+041 3.7°B+0.29
Age of lamb (AL) 4 * 3 * 20 7.0°C+041 4.8C+0.29
TBxAL 4 * 3 * 30 832D +041 6.0°Px0.29
Error 11 13 60 13.4°E+0.41 10.0°E+0.29
Total corrected 21 21 Number of observations 9 26

df = degree of freedom; ns = P > 0.05; * P < 0.05.
gl = grados de libertad; ns = P > 0,05; * P < 0,05.

Table 2. Least square means =+ standard error for weight and
average daily gain by type of birth and age of Pelibuey lambs
Medias de cuadrados minimos =+ error estindar para peso

vivo y ganancia diaria de peso por tipo de nacimiento y edad de corderos
Pelibuey.

Body weight  Average daily

Effect .
& (kg) gain (g)

Type of birth

Single 9 7.3*+£0.31 175+ 10
(6.2-8.5) (154-197)

Multiple 13 5.3>+0.25 130+ 7
(4.8-5.8) (119-140)

Age of lamb (days)

1 22 2.6°+0.25
(2.2-2.6)

10 22 4.3>+0.25 1752+ 11
(3.7-4.3) (146-186)

20 22 5.9¢+0.25 1582+ 11
(4.9-5.8) (110-158)

30 22 7.19£0.25 125° +11
(6.0-7.1) (104-138)

60 22 11.7°£0.25 153%+ 11

(10.0-11.7) (126-162)

a, b, ¢, d, e, least squares means + SE within of column and same effect
with different superscript letters are significantly different (P < 0.05);
values between parenthesis = confidence interval (95%).

a, b, c,d, e, medias de cuadrados minimos + EE con diferente superindice
dentro de la misma columna y similar efecto indican diferencia significa-
tiva (P < 0,05); valores entre paréntesis = intervalo de confianza (95%).

Average daily gain of lambs was higher (P < 0.05)
between birth and 20 days of age when compared to that
registered between 20 and 30 days of age (table 2). In pre-
vious studies (Morales-Teran et al 2004, Pérez et al 2009,
Martinez-Gonzélez et al 2015) the ADG of Pelibuey lambs
(with continuous suckling) is described at different intervals

a, b, least squares means + SE in the same row with different superscript
letters are significantly different (P < 0.05).

A, B, C, DD, E, least squares means + SE in the same column with different
superscript letters are significantly different (P < 0.05).

a, b, medias de cuadrados minimos + EE con diferente superindice dentro
de la misma fila indican diferencia significativa (P < 0,05).

A, B, C,D, E, medias de cuadrados minimos + EE con diferente superindice
dentro de la misma columna indican diferencia significativa (P < 0,05).

of lactation, without having specified the influence of the
lamb age on ADG. For example, Perez et al (2009) showed
that lamb ADG is gradually reduced from 202 g (on day
seven of age) to 156 g (on day 56), while Morales-Terén et
al (2004) describe that lamb ADG is of 150 at seven days
of age, increasing to 200 g (approximately) at 14 days and
without showing wide variations until day 56 of age. The
results of this study partially agree with the trend in the
ADG decrease as lactation advances described by Perez
et al (2009). It is possible that reduction in ADG during
the first month of lamb life is attributed to a decrease in
milk production of ewes (Castellanos and Valencia 1982,
Snowder and Glimp, 1991). However, in the second month
of lamb life, ADG was similar with respect to that detected
in the first 20 days old. It is likely that this response is
attributed to the lambs achieved a higher consumption
of feed supplement in the last weeks of lactation when
compared to the first weeks, a situation that could offset
the decline in milk production ewe (Godfrey et al 1997).

The least squares means + SE and confidence intervals
(95%) for lamb ADG considering TB and AL are presented
in table 4 and figure 1. ADG of single lambs was higher
(P < 0.05) than that of multiple lambs between days 10
and 20 of age. The reason for this advantage might be
that ewes were in the plateau of their milk production
(Castellanos and Valencia 1982, Ferreira et al 2011) and to
the absence of competition for access to the two mammary
glands (Snowder and Glimp 1991).

Between 20 and 30 days of age, single lambs showed
a reduction in ADG, which was not presented in mul-
tiple lambs. This result agrees with that indicated by
Mora-Morelos et al (2005) who detected a lower ADG
of Pelibuey lambs of single birth on day 39 compared
to day 11 of age. It is possible that the ADG reduction
in single lambs is related to a decrease in the level of
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Table 4. Confidence interval (95%) for body weight (BW) and
average daily gain (ADG) by type of birth and age of Pelibuey
lambs.

Intervalo de confianza para peso corporal y ganancia promedio
diaria segtn tipo de nacimiento y edad de corderos Pelibuey.

Type of birth

Age of the - .
Jamb (days) Single Multiple

BW(kg) ADG(g) BW(kg) ADG (g
1 2.5-35 2.0-2.3
10 4.2-5.6 155-231 3.5-4.0 133-180
20 5.9-8.0 137-275 4.5-5.1 93-126
30 7.0-9.6 88-179 5.6-6.4 97-136
60 12.1-14.7  154-186  9.2-10.8  112-158

milk production of ewes at this stage (20 to 30 days)
and/or that the amount of milk consumed by the lamb is
not enough to meet the growing demand for nutriments
required by the growth process (Owens et al 1993, NRC
2007). Additionally, Castellanos and Valencia (1982)
indicated that in the Pelibuey ewe milk production is
reduced from the third week of lactation and that this
decline is greater at the end of the second month after
lambing. Additionally, it is important to consider that
lambs are fed milk ad libitum, and consumption of a feed
supplement is low compared to lambs with restricted
access to milk (@rskov 1988). In this sense, it is likely
that single lambs achieve a higher consumption of milk
in the first weeks with regard to multiple lambs (for
having access to the two mammary glands), a situation

——Single lambs

a A

aA

200

100 +

Weight (g/day/lamb)

50

that could delay the consumption of solid feed and
development of the rumen-reticulum.

In multiple lambs, the ADG reduction is presented
from 10 days of age and remained unchanged until day
60 of age. In these lambs, a peak in the ADG was not
detected probably by the level of competition for access
to the mammary glands. In previous studies it has been
documented that milk production in a ewe nursing twin
lambs can be greater (Alexandre ef al 2001, Jawasreh and
Khasawneh 2007) or similar (Godfrey et al 1997) than milk
production in ewes nursing single lambs. Nonetheless,
the amount of milk produced by an ewe with two lambs
or more has to be shared among the offspring, a situation
that could limit the intake of nutriments provided by milk.

The age of dam did not affect WLB (P > 0.05), a find-
ing partially consistent as described in Blackbelly ewes
(Cadenas-Cruz et al 2012). In this latest study ewes in their
first and second lambing showed a similar WLB, but lower
than that of ewes with more than two lambings. In a previous
study done with Pelibuey and Blackbelly ewes indicates
that WLB was similar during the first three lambings,
but in subsequent lambings it is increased (Segura et al
1996). Differences among studies probably are associated
with the type of nutritional management applied to ewes
during pregnancy and the degree of precision to establish
the number of lambing of the ewes.

The age of dam did not affect the WLW (P > 0.05), a
similar result is reported for hair sheep in their first four
lambings (Hinojosa-Cuellar et al 2015). However, it differs
from previous studies on Blackbelly (Cadenas-Cruz et al
2012) and Pelibuey ewes (Magafia-Monforte et al 2013)

—eo=Multiple lambs

1to 10 10 to 20

20 to 30 30 to 60

Age (days)

Figure 1. Effect of type of birth and age of the lamb on preweaning daily weight gain of the Pelibuey lamb. a, b, least squares mean
+ SE between lines with different superscript letters are significantly different (P < 0.05). A, B, least squares mean * SE in the same
line with different superscript letters are significantly different (P < 0.05).

Influencia del tipo de nacimiento y edad del cordero sobre la ganancia diaria de peso predestete del cordero Pelibuey. a, b, medias de cua-
drados minimos * EE con diferente superindice entre lineas indican diferencia significativa (P < 0,05). A, B, medias de cuadrados minimos * EE con
diferente superindice dentro de la misma linea indican diferencia significativa (P < 0,05).
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Table 5. Least square means + standard error for weight of
litter by type of birth of Pelibuey lamb.

Medias de cuadrados minimos + error estdndar para peso de
la camada por tipo de nacimiento del cordero Pelibuey.

Weight of litter at ~ Weight of litter at

birth (kg) weaning (kg)
Single 9 3.00+0.26 13.32 £ 1.38

(2.5-3.5) (12.1-14.7)
Multiple 13 4.4°+0.22 20.0°+ 0.77

(3.9-4.9) (18.1-21.9)

a, b, least squares means = SE in the same column with different su-
perscript letters are significantly different (P < 0.05); values between
parenthesis= confidence interval (95%).

a, b, medias de cuadrados minimos + EE con diferente superindice dentro
de la misma columna indican diferencia significativa (P < 0,05); valores
entre paréntesis= intervalo de confianza (95%).

where it is shown that ewes with more than two lambings
have greater capacity to produce heavier litters at weaning
than those of first lambing. The preweaning growth of
litter is influenced by nutritional management applied to
the ewe and its litter as well as environmental factors (Bell
et al 1987, Koritiaki et al 2012, 2013). Discrepancies be-
tween studies are probably related to differences in age at
weaning, nutritional management and housing conditions.

Single litters showed lower weight (P < 0.05) at birth
and at 60 days when compared to multiple litters (table 5),
which is consistent with the weight reported for hair sheep
(Magafia-Monforte et al 2013, Hinojosa-Cuellar et al 2015).

In conclusion, under the conditions of this study, the
interaction between type of birth and age of lamb affected
preweaning daily weight gain of Pelibuey lambs. The
greater weight gain occurred in the first 20 days of age.
Single lambs showed a higher ADG in the first lambed
days with respect to multiple lambs; this advantage enables
them to achieve a higher body weight at 60 days of age.
In multiple lambs average daily gain is reduced until day
30 of age and then increases.
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