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Efecto de la raza de ovejas lactantes, en el consumo voluntario, en
pastoreo

Effect of breed on the voluntary intake of grazing
ewes during lactation

Yolanda Castafeda Nieto*  Silvia Elena Buntinx Dios*  Rosa Bertha Angulo Mejorada**
René Rosiles Martinez*

Abstract

Six lactating Suffolk ewes and eight lactating Rambouillet ewes, with twins, were used to
determine breed differences in the voluntary intake of a Lolium multiflorum pasture, under
continuous grazing. Fecal production was estimated using 1 g of chromium sesquioxide per
sheep as an external marker, administered in two gelatin capsules per animal, before and after
the grazing period (7:00 and 17:30 h), from the fourth to the 64th day after parturition. Fecal
samples were collected directly from the rectum of each animal during three consecutive days,
on days 18-20, 33-35, 48-50 and 63-65 postpartum. The in vitro dry matter (DM) digestibility
of the forage was estimated for the same days taking three daily hand-plucked samples of
forage. With this information, voluntary intake per animal and per metabolic bodyweight was
estimated. Data were analyzed using a completely randomized design with repeated mea-
sures. Voluntary intake expressed in kg of DM per animal (Suffolk = 3.28 vs. Rambouillet =
2.44) and per metabolic bodyweight (Suffolk = 0.1045 vs. Rambouillet = 0.1422 kgBW?073)
was lower for the Suffolk than for the Rambouillet ewes, which was probably due to a better
performance of the Rambouillet breed under grazing conditions.

Key words: VOLUNTARY INTAKE, SHEEP, LACTATION, GRAZING, SUFFOLK,
RAMBOUILLET.

Resumen

Se utilizaron seis ovejas Suffolk y ocho Rambouillet de parto gemelar para determinar
diferencias por raza en el consumo voluntario, en una lactancia en pastoreo continuo en una
pradera de Lolium multiflorum. La produccién fecal se estimd usando 1 g de sesquioxido de
cromo por oveja como marcador externo, administrado en dos capsulas de gelatina por animal,
una antes y la otra al finalizar el periodo de pastoreo (7:00 y 17:30 h), a partir del cuarto
dia posparto hasta los 64 dias posteriores a éste. Las muestras de heces se recolectaron de
cada animal via rectal por tres dias consecutivos, los dias 18 a 20, 33 a 35,48 a 50y 63 a
65 posparto. La digestibilidad in vitro de la MS del forraje se estimé durante los mismos dias
tomando tres muestras manuales diarias de forraje. Con toda esa informacion se estimé el
consumo voluntario por animal por dias y por peso metabdlico. Los datos fueron analizados
mediante un disefio completamente al azar y mediciones repetidas. El consumo voluntario,
expresado en kg de MS por animal (Suffolk = 3.28 vs Rambouillet = 2.44) y por peso
metabdlico (Suffolk = 0.1045 vs Rambouillet = 0.1422 kg PV%75) mostraron diferencias por
raza, siendo menor para las ovejas Suffolk que para las Rambouillet, lo que probablemente se
deba a un mejor desempefio de la raza Rambouillet bajo condiciones de pastoreo.

Palabras clave: CONSUMO VOLUNTARIO, OVEJAS, LACTANCIA, PASTOREO,
SUFFOLK, RAMBOUILLET.
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Introduction

n general, lactating sheep are found in grazing sys-

tems, mainly because of the low cost of the

system when compared to intensive production
systems. Lactation is the productive cycle period where
the nutritional requirements of the ewe are the high-
est; therefore it is very important that we define
to what degree forages satisfy their high nutritional
requirements.'*

Proper nutrition depends on four basic factors:
animal’s requirements, nutrient content, digestibility
of feed and voluntary intake.” Indubitably variation in
voluntary intake is the main factor that determines
production level and efficiency, and this variation
is high and less predictable in grazing ruminants.
Since nutrition of grazing ruminants has unique
characteristics and problems, the nutritional
requirements of these animals are hard to determine
due to the fact that the requirements may be altered
by the grazing activity, movement and environmental
factors such as extreme temperatures.**”

Foot and Russell® indicate that the productive
efficiencyin a sheep herd is determined by the number
and weight of weaned lambs and the ewes’ condition
after weaning, this depends on the mother’s capability
to cover those high nutritional requirements, and thus
express its milk production potential. Therefore, the
capability of lactating ewes to reach their maximum
intake is especially important when the diet is based
only upon forages. This characteristic is closely related
to the genetics of the animal, and therefore the
objective of this work was the determination of the
effect of the breed on the voluntary intake of ewes
during lactation while grazing.

Material and methods

The study was carried out in the Sheep Production
Teaching, Research and Diffusion Center, of the
Faculty of Veterinary Medicine and Animal Husbandry
of the National Autonomous University of Mexico,
in Morelos, Mexico, at 19°03’ North latitude, 99°14’
West longitude, and 2 810 m above sea level, with
Cb’(m)(w) climate; temperature and annual average
precipitation are 18°C and 1 724 mm, respectively.’
The experiment was carried out during fall-winter
(November 1998 - January 1999), during 60 days, divi-
ded into four periods of 15 days each, beginning on
the fourth day postpartum (DPP) (19, 34, 49, 64 DPP),
and also samples were taken 15 days prior to the
probable parturition date.
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Introduccion

eneralmente las ovejas en lactancia se encuen-

tran bajo sistemas de pastoreo, sobretodo por

el bajo costo de este sistema, en comparacion
con los sistemas de produccién intensiva. La lactan-
cia constituye el periodo del ciclo productivo de las
ovejas cuando los requerimientos nutricionales son
mas elevados; por tanto, es muy importante definir el
grado en que estos animales satisfacen sus elevados
requerimientos a partir de forrajes.”*

La adecuada nutricién depende de cuatro factores
basicos: Los requerimientos del animal; el contenido
de nutrimentos; la digestibilidad del alimento; y el
consumo voluntario.” Indudablemente la variacién
en el consumo voluntario es el principal factor que
determina el nivel y la eficiencia de produccion y esta
variaciéon es mayor y menos predecible en rumiantes
en pastoreo. Ya que la nutricion de éstos tiene
caracteristicas y problemas tnicos, los requerimientos
nutricionales de estos animales son dificiles de
determinar, debido a que pueden ser alterados por
la actividad de pastoreo, el movimiento y factores
ambientales, como las temperaturas extremas.**”

Footy Russell® senialan que la eficiencia productiva
en un hato ovino esta determinada por el nimero y
peso de los corderos destetados y la condicion de las
ovejas después del destete, esto depende de la habilidad
de la madre para cubrir los altos requerimientos
nutricionales y asi expresar todo su potencial en la
produccion lactea. Por tanto, la habilidad de las ovejas
en lactancia para alcanzar su maximo consumo es
particularmente importante cuando la dieta se basa
solo en forrajes, caracteristica que estd estrechamente
relacionada con la genética del animal, por lo que el
objetivo de este trabajo fue determinar el efecto de la
raza sobre el consumo voluntario en ovejas durante
una lactancia en pastoreo.

Material y métodos

El estudio se llevo a cabo en el Centro de Ensenanza,
Investigacion y Extension en Produccion Ovina, de
la Facultad de Medicina Veterinaria y Zootecnia
de la Universidad Nacional Autonoma de México,
en Morelos, México, a 19°03’ latitud Norte, 99°14°
longitud Oeste, y 2 810 msnm, con clima Cb’(m) (w),
temperatura y precipitacion anuales promedio de
18°C y 1 724 mm, respectivarnente.‘J El experimento
se llevé a cabo durante otono-invierno (noviembre
de 1998-enero de 1999), durante 60 dias, divididos
en cuatro periodos de 15 dias cada uno, a partir
del cuarto dia posparto (DPP)(19, 34, 49, 64 DPP),
ademds de un muestreo 15 dias previos a la fecha
probable de parto.



Animals

Heat was induced in 27 Rambouillet ewes and 33
Suffolk ewes, which had an average of five years
of age. The animals were grouped at the time of
parturition on the basis of: @) birthing date and
b) type of birth. Thus the experimental group was
formed by two groups of different breeds (Suffolk
and Rambouillet), but with the same type of birthing
(twins), and grouping the animals with a difference
of 3 days, according to the birthing date. The females
remained locked in with their lambs until the third
day postpartum and on the fourth day the mother
together with her lambs were taken out to graze.

All the females were weighed 15 days before the
probable birthing date and both the females and their
lambs were weighed at 19, 34, 49 and 64 days after
birth, lambs were also weighed at the time of birth.

Feeding

During gestation, the animals were fed in a rotational
grazing system (08:00 to 17:00 h) on a mixed prairie
(Lolium perenne, Pennisetum clandestinum and Trifolium
repens) with supplementation in feeding troughs with
oats and concentrate. From the fourth day postpartum
(DPP) the feeding system was modified to only
continuous grazing on a prairie of 1.7 hectares of
Lolium multiflorum. The grazing period lasted from
7:00 to 17:30 h, at the end of which the animals were
lodged in pens.

Beginning at 30 days postpartum lambs were
supplemented with a beginning concentrate based on
sorghum grain, soy paste, mineral premix, sodium
bicarbonate and antibiotic (13.8% CP, 85.2% TDN
dry base), 100 g per animal per day. The concentrate
was gradually increased, according to the increment
in consumption, until 343 g were provided per animal
per day at the time of weaning.

Available forage estimate

To estimate the available forage, four prairie exclusion
cages were randomly distributed on the land, and
samples were taken every 15 days. The samples were
dried in a convection oven at 50°C, until constant
weight was reached and a DM production estimate per
hectare was performed.

Voluntary consumption estimate
Dosing of the chromium sesquioxide (Crz03)

Dosing of the marker began on the fourth DPP, with
each animal receiving two gelatin capsules (No. 0)

Animales

Se indujo el celo a 27 ovejas Rambouillet y 33 ovejas
Suffolk,” con edad promedio de cinco anos. Los
animales se agruparon al momento del parto con
base en: a) el dia de parto y b) el tipo de parto.
Asi, el grupo experimental quedé conformado por
dos grupos de animales de diferente raza (Suffolk
y Rambouillet), pero con el mismo tipo de parto
(gemelar), agrupandose a los animales con diferencia
de 3 dias, segin su fecha de parto. Las hembras
permanecieron encerradas con sus crias hasta el tercer
dia posparto, y al cuarto dia la madre y sus crias
salieron juntas a pastar.

Todas las hembras fueron pesadas 15 dias antes
de la fecha probable de parto, las hembras y sus crias
fueron pesados a los 19, 34, 49 y 64 dias posteriores,
ademds de pesarse a las crias al momento del parto.

Alimentacion

Durante la gestacion, los animales fueron alimentados
en un sistema de pastoreo rotacional (08:00ylas 17:00
h) en una pradera mixta (Lolium perenne, Pennisetum
clandestinum y Trifolium repens) con complementacion
en pesebre de avena y concentrado. A partir del
cuarto dia posparto (DPP) se modifico el sistema de
alimentacion a inicamente pastoreo continuo en una
pradera de 1.7 hectdreas de Lolium multiflorum. El
periodo de pastoreo comprendié de las 7:00 a 17:30
h, al término del cual los animales se alojaron en
corrales.

A partir de los 30 dias posparto se suplement6
a los corderos con un concentrado de iniciaciéon a
base de sorgo en grano, pasta de soya, premezcla
mineral, bicarbonato de sodio y antibiético (13.8%
PC, 85.2% TND en base seca), a razén de 100 g por
animal por dia, el concentrado se fue aumentando
paulatinamente, conforme se incremento su consumo,
hasta llegar a proporcionar 343 g por animal por dia
al momento del destete.

Estimacion del forraje disponible

Para calcular el forraje disponible se distribuyeron
al azar cuatro jaulas de exclusién en la pradera,
realizandose muestreos cada 15 dias. LLas muestras
obtenidas se desecaron hasta peso constante en horno
de conveccion a 50°C, se pesaron y se realizo el calculo
de produccion de MS por hectarea.

*Chrono-gest y Foolligon, Intervet de México.
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with 500 mg of Cr20s each, during the 60 days of
the experiment, one in the morning (7:00 h) before
grazing, and another in the evening (17:30 h), at the
end of grazing.

Fecal samples

Fifteen days before the probable date of birthing, a
sample of feces was taken from the rectum of each
animal and it was used as a target sample (MO).
During subsequent samplings two fecal samples were
taken, (at 7:00 and 19:00 h) from each animal, during
three consecutive days on days 18 to 20 (M1), 33 to
35 (M2), 48 to 50 (M3) and 63 to 65 (M4) of the
experiment.

The samples per animal per day were frozen in
polyethylene bags with hermetic seal and were later
dried in a convection oven at 50 °C until constant
weight was reached. Afterwards they were ground
and a third was taken from each sample, per animal
per day to form a compound sample per animal
per sampling. The Cr concentration was determined
using the methodology proposed by Fenton and
Fenton' and was quantified by atomic absorption
spectrometry.

Voluntary intake estimate

To determine the in vitro digestibility of forage three
hand-plucked samples of forage were taken a few
centimeters away from where three animals of each
breed were observed to be grazing. The samples were
taken at three different times (08:00, 12:00 and 16:00
h) during the grazing period. This procedure was
done on days 18, 33, 48 and 63 of the experiment.
The forage samples were immediately frozen in liquid
N within polyethylene bags and were kept frozen;
they were later lyophilised to determine the in vitro
dry matter digestibility (IVDMD) with the technique
proposed by Tilley and Terry."

Once the Cr concentration in feces was obtained,
as well as the in vitro digestibility of DM, the voluntary
intake was estimated using the following equations: "

Marker Dosis (mg/day)
Fecal Prod. (DM g/day) =

Concentration of the marker in faeces (mg/g DM)

Fecal Production (g DM/day)
Voluntary Intake (g/day) =

[1-(IVDMD/100)]

Statistical analysis
The study design was completely randomized, with

two treatments (breeds S and R) and repeated
measurements, considering each animal as an
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Estimacion del consumo voluntario

Dosificacion del sesquioxido
de cromo (Cr:0s)

La dosificaciéon del marcador inicié el cuarto DPP,
recibiendo cada animal dos capsulas de gelatina (nam.
0) con 500 mg de Cr203 cada una, durante los 60 dias
del experimento, una en la manana (7:00 h), antes del
pastoreo, y otra por la tarde (17:30 h), al finalizar el
mismo.

Muestras de heces

Quince dias antes de la fecha probable de parto, se
recolect6 una muestra de heces via rectal de cada
animal y se us6 como muestra blanco (M0). En los
muestreos subsecuentes se recolectaron dos muestras
de heces (7:00y 19:00 h) de cada animal, durante tres
dias consecutivos los dias 18 a 20 (M1), 33 a 35 (M2),
48 a 50 (M3) y 63 a 65 (M4) del experimento.

Las muestras por animal por dia se congelaron en
bolsas de polietileno con cierre hermético, y después
fueron desecadas en horno de convecciéon a 50 °C
hasta peso constante. Posteriormente fueron molidas
y de cada muestra por animal por dia por muestreo
se obtuvo una tercera parte para formar una muestra
compuesta por animal por muestreo. L.a concentracion
de Cr se determiné usando la metodologia propuesta
por Fenton y Fenton' y se cuantificé por espectro-
metria de absorcién atémica.

Estimacion del consumo voluntario

Para determinar la digestibilidad in vitro del forraje
se tomaron tres muestras manuales de forraje a pocos
centimetros de donde se observaba pastorear a tres
animales de cada raza. Las muestras se recolectaron
a tres diferentes tiempos (08:00, 12:00 y 16:00 h)
durante el periodo de pastoreo. Este procedimiento
se realizo los dias 18, 33, 48 y 63 del experimento. Las
muestras de forraje se congelaron de inmediato en N
liquido en bolsas de polietileno y se conservaron en
congelacion; después se liofilizaron para determinar
la digestibilidad in vitro de la materia seca (DIVMS)
con la técnica propuesta por Tilley y Terry."

Una vez obtenida la concentracién de Cr en
las heces y la digestibilidad in vitro de la MS, el
consumo voluntario se estimé6 usando las siguientes
ecuaciones: "

Dosis de marcador (mg/dia)

Prod. fecal (MSg/dia) =
Concentracion de marcador en heces (mg/g MS)

X X Produccion fecal (g MS/dia)
Consumo voluntario (g/dia) =

[1- (DIVMS/100)]



experimental unit (N = 14). The analysis of the
data (change in weight of ewes and their lambs,
as well as the voluntary intake of the females)
was performed using general linear models through
the SAS (PROC GLM) statistical software and the
REPEATED instruction. In those cases where the
sampling factor was significant (P <0.05) a polynomial
orthogonal transformation analysis was performed to
find linear, square and quadratic tendencies along
time."”

Results

Forage production and in vitro
digestibility of DM

The production of estimated-available DM of the
prairie decreased slowly throughout the experimental
period, being 1 346, 1 112, 802 and 655 Kg of DM
for the 1.7 hectares at 15, 30 45 and 60 days from the
beginning of the grazing period, respectively.

DM in wvitro digestibility of the forage selected by
the Rambouillet ewes was 78.01%, 78.10%, 76.82%
and 71.69%, and 76.82%, 76.82%, 77.28% and 73%
for the Suffolk ewes, at 19, 34, 49 and 64 DPP,
respectively.

Evolution of ewe weights

The analysis of variance of the weight change of ewes
indicated an interaction effect between sampling”
breed (P < 0.05, Table 1) and the polynomial
transformation of the data revealed a cubic behavior
(P = 0.001), that can be observed in Figure 1. The
initial weight of the Rambouillet females (89.75 =+
3.04 kg') was lower than that of the Suffolk females
(100.40 = 3.85 kg'), but they lost less weight after
birthing (22.80 vs. 32.2 kg, respectively), even though
the weight of the lambs for both breeds was similar
(9.63 = 0.54 vs. 9.66 = 0.36 kg’l, for the Rambouillet
and Suffolk ewes, respectively).

Analisis estadistico

El estudio fue conducido como un diseno completa-
mente al azar, con dos tratamientos (razas S y R)
y mediciones repetidas, considerando como unidad
experimental a cada animal (N = 14). El analisis de los
datos (cambio de peso de las hembras y sus crias, asi
como el consumo voluntario de las hembras) se realizé
utilizando el procedimiento de modelos generales
lineales del paquete estadistico SAS (PROC GLM) y la
instruccion REPEATED. En aquellos casos en los que
el factor muestreo fue significativo (P < 0.05) se realiz6
un analisis de transformacion polinomial ortogonal
para encontrar tendencias lineales, cuadrdticas vy
ctbicas a través del tiempo."

Resultados

Produccion de forraje y digestibilidad
in vitro de la MS

La produccion de MS disponible estimada en la
pradera disminuy6 paulatinamente a lo largo de todo
el periodo experimental, siendo de 1 346, 1 112,
802 y 655 kg de MS para las 1.7 hectdreas, a los 15,
30, 45 y 60 dias de iniciado el periodo de pastoreo,
respectivamente.

La digestibilidad ¢n wvitro de la MS del forraje
seleccionado por las ovejas Rambouillet fue de 78.01%,
78.10%, 76.82% y 71.69% y de 76.82%, 76.82%,
77.28% v 73% para las ovejas Suffolk, a los 19, 34, 49 y
64 DPP, respectivamente.

Evolucion del peso de las hembras

El analisis de varianza del cambio de peso de las
ovejas, indic6 un efecto de interaccién muestreo’ raza
(P < 0.05, Cuadro 1) y la transformacion polinomial
de los datos revel6 un comportamiento cubico (P =
0.001), que puede observarse en la Figura 1. El peso

Cuadro 1
ANALISIS DE VARIANZA DEL PESO CORPORAL DE LAS OVEJAS SUFFOLK
Y RAMBOUILLET DE PARTO GEMELAR, DURANTE UNA LACTANCIA
EN PASTOREO
ANALYSIS OF VARIANCE OF THE BODY WEIGHT OF SUFFOLK AND RAMBOUILLET EWES
WITH TWIN BIRTHS DURING LACTATION IN GRAZING CONDITIONS

Source of variation D.F. Average square F Pr>F
Between animals
Breed 1 78.13 0.22 0.6509
Error 11 361.21
Within animals
Sampling 4 1987.38 129.39 0.0001
Sampling*Breed 4 71.28 4.64 0.0388
Error (Sampling) 44 15.36
Total 64
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As is observed in Figure 1, the change of weight
in the Suffolk ewes was more evident than in the
Rambouillet ewes, these last ones managed to maintain
their weight relatively constant from 19 to 64 DPP,
while Suffolk females continued loosing weight up to
49 DPP, showing recuperation in weight at the end of
the lactation period.

During the period from 19 to 34 DPP Suffolk ewes
had weight loses of 150 g per animal per day, while
Rambouillet ewes had smaller loses (66 g/animal/
day). The same happened from 34 to 49 DPP when
Suffolk ewes lost 24 g per animal per day, while
Rambouillet ewes had weight gains of 77 g per
day; therefore Rambouillet ewes lost less weight and
remained slightly heavier than Suffolk ewes from 19 to
49 DPP (Figure 1).

From 49 to 64 DPP, Suffolk ewes had weight
gains of 115 g/animal/day, achieving a final weight
greater than Rambouillet ewes (67.32 vs. 66.44 kg‘l,
respectively) which had weight loses of 45 g per animal
each day during this period.

Evolution of lamb weight

The analysis of variance of the weight change of lambs
during the experiment (Table 2) indicated that the
production of kilograms of lamb was similar (P >
0.05) between both breeds (23.25 + 1.95 kg'). The
same analysis also revealed a sampling effect (P =
0.0001) and the polynomial transformation of the
data indicated a quadratic behavior (P = 0.0013), as
observed in Figure 2. The figure shows a change in
the slope of the curve between 19 and 49 DPP. The
increase in the slope indicates an improvement either
in weight gain or in growth of the animals, possibly
due to the intake of concentrated feed.

Voluntary intake per animal per day and
per kg of metabolic weight

The analysis of variance of the voluntary intake in
110
105 q

100 X

inicial de las hembras Rambouillet (89.75 * 3.04 kg")
fue menor al de las Suffolk (100.40 = 3.85 kg), pero
aquéllas perdieron menos peso después del parto
(22.80 vs 32.2 kg, respectivamente), aun cuando el
peso de las crias de ambas razas fue similar (9.63 +
0.54 vs 9.66 + 0.36 kg, para las ovejas Rambouillet y
Suffolk, respectivamente).

Como se observa en la Figura 1, el cambio de peso
de las ovejas Suffolk fue mds marcado que en las
ovejas Rambouillet, logrando estas tltimas mantener
su peso relativamente constante de los 19 hasta los 64
DPP, mientras que las hembras Suffolk continuaron
perdiendo peso hasta los 49 DPP, mostrando un
repunte en su peso hacia el final de la lactancia.

Durante el periodo de los 19 alos 34 DPP las ovejas
Suffolk tuvieron pérdidas de peso al dia de 150 g
por animal, mientras que para las ovejas Rambouillet,
estas pérdidas fueron menores (66 g/animal/dia). Lo
mismo ocurri6 de los 34 a los 49 DPP, con pérdidas
de peso para las ovejas Suffolk de 24 g por animal
al dia, mientras que las ovejas Rambouillet tuvieron
ganancias de peso de 77 g por dia, de tal modo que
estas ultimas perdieron menos peso y permanecieron
ligeramente mas pesadas que las Suffolk de los 19 a los
49 DPP (Figura 1).

De los 49 los 64 DPP las ovejas Suffolk presentaron
ganancias de peso de 115 g/animal/dia, obtuvieron un
peso final mayor al de las ovejas de raza Rambouillet
(67.32 vs66.44 kg, respectivamente), con pérdidas de
45 g por animal al dia durante ese periodo.

Evolucion del peso de los corderos

El anadlisis de varianza para el cambio de peso de los
corderos durante el experimento (Cuadro 2), indicé
que la produccién de kilogramos de cordero fue
similar (P >0.05) entre ambas razas (23.25 + 1.95 kg™).
El mismo analisis revel6 un efecto de muestreo (P =
0.0001) y la transformacion polinomial de los datos
indic6 un comportamiento cuadratico (P = 0.0013),
como se observa en la Figura 2. La figura muestra
un cambio en la pendiente de la curva entre los 19
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Figura 1: Peso corporal de ovejas Sufflolk y Ramboui-
lliet del dia 15 antes del parto al dia 64 posparto,
durante una lactancia en pastoreo.

Boby weight of Suffolk and Rambouillet sheep from day

Days postpartum
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15 before parturition to day 64 postpartum during one
lactaction in grazing conditions.



Cuadro 2
ANALISIS DE VARIANZA DEL PESO DE CAMADA DE CORDEROS SUFFOLK

Y RAMBOUILLET DE PARTO GEMELAR, EN UNA LACTANCIA EN PASTOREO

ANALYSIS OF VARIANCE OF THE BODY WEIGHT OF TWIN BIRTH SUFFOLK AND
RAMBOUILLET LAMBS DURING LACTATION IN GRAZING CONDITIONS

Source of variation F.D. Average square F Pr>F
Between animals
Breed 1 297.10 2.76 0.1250
Error 11 107.74
Within animals
Sampling 4 1699.24 142.37 0.0001
Sampling*Breed 4 43.73 3.66 0.0670
Error (Sampling) 44 11.94
Total 64

kg per animal revealed differences per breed (P <
0.05, Table 3), estimating a DM intake of 2.44 + 0.38
kg/animal/day for Suffolk ewes and of 3.28 + 0.30
kg/animal/day for Rambouillet ewes. Nevertheless,
there was no sampling effect (P > 0.05) and a similar
DM intake was found throughout the lactation in the
grazing sheep.

The analysis of variance of the voluntary intake per
kg of metabolic weight revealed a breed effect (P =
0.0208) where the intake of Suffolk ewes was lower
(0.1045 + 0.016 KgBW"7) than that for Rambouillet
ewes (0.1422 + 0.013 KgBW"”). Also in this case there
was no sampling effect (Table 4).

Discussion
Evolution of ewe weight

The steep loss of weight of females between 15 days
before parturition and 19 days postpartum is a normal
phenomenon during this stage due to the birth of the
lambs and the sudden change in diet.

As observed in Figure 1, both the Suffolk as well as
the Rambouillet females lost weight during lactation
because it represents the period with the highest
nutritional requirements of the productive cycle of
ewes, therefore animals use their body reserves to
initiate and maintain milk production.'"” According
to Singh and Singh,'* as the time of birth nears, there
is a tendency to reduce the voluntary intake, probably
because the growth of the fetus produces compression
of the rumen. These researchers observed average
weight losses of 50 g per animal per day during
lactation; they also found that even with a high feed
intake during this period the ewes lost weight due to
the high nutritional requirements during this stage.

On the other hand, the greater weight loss
by Suffolk ewes agrees with what was found by
Snowder and Glimp," who worked with four sheep
breeds including Suffolk and Rambouillet (Suffolk,

y los 49 DPP. El aumento en la pendiente indica una
mejoria en la ganancia de peso o en el crecimiento
de los animales, posiblemente debido al consumo de
concentrado.

Consumo voluntario por animal por dia y
por kg de peso metabolico

El analisis de varianza del consumo voluntario en
kg por animal revel6 diferencias por raza (P < 0.05,
Cuadro 3), estimandose un consumo de MS de 2.44
0.38 kg/animal/dia para las ovejas Suffolk y de 3.28
0.30 kg/animal/dia para las ovejas Rambouillet. Sin
embargo, no hubo efecto de muestreo (P > 0.05),
encontrandose un consumo de MS similar a lo largo
de toda la lactancia en las ovejas en pastoreo.

El analisis de varianza para el consumo voluntario
por kg de peso metabdlico revel6 un efecto de raza
(P =0.0208), siendo menor el consumo para las ovejas
Suffolk (0.1045 + 0.016 kg PV7) que para las ovejas
y Rambouillet (0.1422 + 0.013 kg PV*™). En este caso
tampoco hubo efecto debido al muestreo (Cuadro 4).

Discusion
Evolucion del peso de las hembras

La pronunciada pérdida de peso de las hembras de los
15 dias antes del parto a los 19 dias posteriores a éste,
es un fenéomeno normal durante esta etapa debido
al nacimiento de los corderos y al cambio brusco de
alimentacion.

Como se observa en la Figura 1, tanto las hembras
Suffolk como las Rambouillet perdieron peso durante
la lactancia, ya que esta ultima constituye el periodo
de mas alto requerimiento de nutrimentos en el
ciclo productivo de la oveja, por lo que los animales
utilizan sus reservas corporales para iniciary mantener
la produccién de leche."' Segin Singh y Singh,"
conforme se acerca el momento del parto, se presenta
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Rambouillet, Polypay and Columbia) with single and
twin births under a grazing system, they found a
greater weight loss in Suffolk ewes from 4 to 42 days
postpartum (-15% of their body weight) than in any
of the other three breeds. This is probably related to
a high nutritional requirement due to a higher body
weight and a slightly greater milk production in this
breed. These authors also found that the greatest rate
of weight loss was after the peak production, between
days 28 and 42 for all breeds, similar to what happened
in this research with Suffolk ewes (Figure 1).

Aceves et al.,'" while working with Suffolk and
Rambouillet ewes in lactation, which were confined
and under feed restrictions, recorded significant
weight differences by breed, indicating that Suffolk
ewes were always heavier than Rambouillet ewes, even
when Suffolk ewes lost weight constantly from 15 to 60
DPP. Similar to what happened in this study Aceves et
al.'® observed that Rambouillet ewes maintained their
weight between days 15 and 30 postpartum and then
later lost weight when nearer to weaning.

On the other hand, the weight gain in Suffolk ewes
at 49 to 64 DPP was probably due to the fact that
during that period there is a rapid decline in milk
production."

Evolution of lamb weight

Geenty and Jagusch, quoted by Torres-Hernandez
and Hohenboken,"” compared the development of
Dorset, Corriedale and Romney twins from birth until
weaning at 12 weeks. They found differences among
breeds which represented the effects of both the
differences in milk production by breed, as well as the
development potential of the lambs. Similarly, Aceves'®
found that Suffolk ewes produced more kilograms of
lamb than Rambouillet ewes under a confined and
restricted feed system. These results do not concur
with those found in this work, which did not find
differences among breeds.

Torres-Hernandez and Hohenboken!” did not find

45 T
40 1

35

20 +

Kg body weight per litter (two lambs)

una tendencia a disminuir el consumo voluntario,
probablemente porque el crecimiento del feto causa
compresion del rumen. Estos investigadores obser-
varon pérdidas de peso promedio de 50 g por animal
al dia durante la lactancia, encontrando que aun
con un alto consumo de alimento durante este
periodo las ovejas perdieron peso, debido a los altos
requerimientos de nutrimentos durante esa etapa.

Por otra parte, la mayor pérdida de peso de
las ovejas Suffolk coincide con lo encontrado por
Snowder y Glimp,"” quienes trabajaron con cuatro
razas de ovinos que incluian animales de raza
Suffolky Rambouillet (Suffolk, Rambouillet, Polypayy
Columbia) de parto simple y gemelar, bajo un sistema
de pastoreo, indicando mayor pérdida de peso en las
ovejas Suffolk de los cuatro a los 42 dias posparto
(-15% de su peso vivo) que en cualquiera de las otras
tres razas. Esto probablemente esté relacionado con
un alto requerimiento nutricional, debido a un mayor
peso corporal y a una ligeramente mayor produccion
lactea en esta raza. Ademas, estos mismos autores
encontraron que la mayor tasa de pérdida de peso se
present6 después del pico de produccion, entre los 28
y 42 dias para todas las razas, similar a lo ocurrido en
esta investigacion con las ovejas Suffolk (Figura 1).

Aceves et al,' trabajando con ovejas Suffolk y
Rambouillet en lactancia en confinamiento bajo
restriccion alimentaria, consignaron diferencias
significativas en peso por raza, indicando que las
ovejas Suffolk siempre fueron mas pesadas que las
ovejas Rambouillet, aun cuando las ovejas Suffolk
perdieron peso de manera constante de los 15 a los 60
DPP. De manera similar a lo ocurrido en este estudio,
Aceves el al.'® observaron que las ovejas Rambouillet
mantuvieron su peso entre los 15 a los 30 después
del parto para posteriormente perder peso cercano al
destete.

Por otra parte, la ganancia de peso en las ovejas
Suffolk de los 49 a los 64 DPP, probablemente se debi6
a que durante ese periodo se presenta una rapida
declinacién en la produccion lactea."”

Figura 2: Peso de corderos Sufflolk y Ramboulliet
del parto gemelar en una lactancia en pastoreo,
desde el nacimiento hasta los 64 dias de edad.

Weight of Suffolk and Rambouillet twin birth

0 19 34 49
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48

64 lambs in lactation in a grazing system, from birth
to day 64 of age.



Cuadro 3
ANALISIS DE VARIANZA DEL CONSUMO VOLUNTARIO DE OVEJAS SUFFOLK

Y RAMBOUILLET DE PARTO GEMELAR, EN UNA LACTANCIA EN PASTOREO
ANALYSIS OF VARIANCE OF THE VOLUNTARY INTAKE IN SUFFOLK AND RAMBOUILLET
EWES WITH TWIN BIRTHS DURING LACTATION IN GRAZING CONDITIONS

Source of variation D.F. Average square F Pr>F

Between animals

Breed 1 8.70 5.29 0.042

Error 11 1.64

Within animals
Samples 4 0.62 1.46 0.245

Sampling*Breed 4 0.52 1.22 0.318
Error (Sampling) 44 0.42

Total 64

Cuadro 4

ANALISIS DE VARIANZA DEL CONSUMO VOLUNTARIO POR KG
DE PESO METABOLICO DE OVEJAS SUFFOLK Y RAMBOUILLET
DE PARTO GEMELAR, EN UNA LACTANCIA EN PASTOREO
ANALYSIS OF VARIANCE OF THE VOLUNTARY INTAKE PER KG OF METABOLIC WEIGHT IN
SUFFOLK AND RAMBOUILLET EWES WITH TWIN BIRTHS DURING LACTATION UNDER

GRAZING CONDITIONS
Source of variation D.F. Average square F Pr>F
Between animals
Breed 1 00022 7.27 0.0208
Error 11 0.003
Within animals
Sampling 4 0.001 1.26 0.3035
Sampling*Breed 4 0.001 0.83 0.4752
Error (Sampling) 44 0.001
Total 64

that differences among sexes were a source of variation
in the total weight gain, although male lambs were
heavier than female lambs. In the present work it
was not possible to have all lambs of the same sex.
Suffolk ewes gave birth to 60% females and 40%
males, whereas Rambouillet ewes gave birth to 31.25%
females. It is possible that the effect of breed in the
total weight gain was obscured by the fact that the
Rambouillet ewes had more male lambs.

Voluntary intake per animal per day and
per kg of metabolic weight

The NRC" considers an average intake of 2.9 kg of
DM/animal/day in ewes (70 Kg body weight) with
twins at lactation; this value is greater that the average
intake reached by Suffolk ewes (2.44 * 0.38 Kg
DM/animal/day), and lower than that for Rambouillet
ewes (3.28 = 0.30 Kg DM/animal/day). This greater
intake of DM in Rambouillet ewes could explain why
they lost less weight and managed to keep it relatively
constant throughout lactation, which did not happen
in Suffolk ewes (Figure 1). These results contrast with
those found by Ramirez-Perez et al.,'® who estimated
greater intakes for the Suffolk breed (1.88 + 0.08 kg

Evolucion de peso de los corderos

Geenty y Jagusch, citados por Torres-Hernandez y
Hohenboken,"” compararon el desarrollo de gemelos
Dorset, Corriedale y Romney desde el nacimiento
hasta el destete a las 12 semanas. Encontraron
diferencias entre razas, que representaron tanto los
efectos de las diferencias raciales en la produccion
lactea como el potencial de desarrollo de los corderos.
Igualmente, Aceves' encontré que las ovejas Suffolk
produjeron mads kilogramos de corderos que las
ovejas Rambouillet bajo un sistema de alimentacion
restringida en confinamiento. Estos resultados no
coinciden con los hallados en el presente trabajo, que
no mostré diferencias por razas.

Torres-Hernandez y Hohenboken'” no encontraron
que las diferencias por sexo constituyeran una fuente
de variacion en la ganancia total de peso, aunque los
corderos machos fueron mas pesados que las hembras.
En este trabajo no fue posible lograr que todos los
corderos fueran del mismo sexo. Las hembras Suffolk
parieron 60% de hembras y 40% de machos y en el
caso de las hembras Rambouillet se obtuvo 31.25%
de hembras. Es posible que el efecto de raza en la
ganancia total de peso se haya visto enmascarada por
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DM/day) than for the Rambouillet (1.17 * 0.04 Kg
DM/day) in non pregnant and non lactating grazing
sheep. Nevertheless, this type of discrepancies have
already been observed in other studies, for example
Langlands, quoted by Arnold,” in an experiment found
that animals of the Merino and Border Leicester
breeds had less voluntary intake per body weight
unit than Dorset Horn and Southdown animals.
Notwithstanding, in a future experiment Langlands
and Hamilton, quoted by the same author, found
that Merino and Dorset Horn animals had a greater
intake per body weight unit than Border Leicester and
Southdown while grazing.

Gibb and Treacher® point out that the pattern of
forage intake can be modified by its availability and
the ability of the sheep to adapt to grazing conditions.
Therefore the higher forage intake in Rambouillet
sheep could be attributed to the rusticity of the breed
and its ability to adapt to adverse conditions.

Also Gibb and Treacher,? Gibbs et al.,?' and Gibb
and Treacher® indicate that the forage offered has a
significant linear effect on voluntary intake both in
sheep and lambs when grazing, as well as the change
in body weight in animals after a month of lactation.
It is possible that the lesser rusticity of Suffolk ewes
and the reduction in the availability of forage as
the lactation advanced influenced the DM intake in
this breed. Weston® and Foot and Russel® point out
that the physiological state of the animal can have a
marked effect on the voluntary intake because it is
highly determined by alterations in the requirements
of the animal. In general the voluntary intake is
higher in physiological states that are associated
with an increase in the demand of energy by the
animal; therefore voluntary intake is increased during
lactation in order to fulfill the higher requirements of
this stage. Singh and Singh' indicate that the ewes in
lactation consume a greater amount of DM per animal
and per kg or metabolic weight when compared with
ewes that are pregnant or in maintenance. Arnold’
pointed out significant differences in digestible OM
intake due to breed, reproductive state and forage
availability when working with four sheep breeds in
three physiological states (maintenance, pregnancy
and lactating) when grazing. This researcher considers
that the voluntary intake in sheep varies with breed
and that these differences cannot be only explained
by differences in body weight.

De Waal and Bie" indicated differences per breed
in the voluntary intake per Kg BW"”. Although
Ramirez-Perez et al.,'* while working with Suffolk and
Rambouillet ewes that were grazing and not pregnant
nor lactating, also indicated differences by breed; the
DM intake per kg of metabolic weight was greater in
that study in Suffolk ewes (0.071 + 0.003 Kg BW"™)

50

el hecho de que las hembras Rambouillet tuvieran
mas crias machos.

Consumo voluntario por animal al dia y
por kg de peso metabdlico

El NRC" considera un consumo promedio de 2.9 kg
de MS/animal/dia para ovejas (70 kg de peso vivo)
de parto gemelar en lactancia, siendo este valor
superior al consumo promedio alcanzado por las
ovejas Suffolk (2.44 = 0.38 kg de MS/animal/dia)
e inferior al de las ovejas Rambouillet (3.28 = 0.30
kg de MS/animal/dia). El mayor consumo de MS
en las ovejas Rambouillet podria explicar por qué
éstas perdieron menos peso y lograron mantenerlo
relativamente mas constante a lo largo de la lactancia,
lo que no ocurrié con las ovejas Suffolk (Figura 1).
Estos resultados contrastan con lo encontrado por
Ramirez-Pérez el al.,”” quienes estimaron consumos
mayores para la raza Suffolk (1.88 = 0.08 kg MS/dia)
que para la Rambouillet (1.17 %= 0.04 kg MS/dia)
en ovejas no gestantes ni lactantes en pastoreo.
Sin embargo, este tipo de discrepancias ya se han
observado en otros estudios; por ejemplo, Langlands,
citado por Arnold,” encontré que los animales de
raza Merino y Border Leicester presentaban menor
consumo voluntario por unidad de peso vivo que los
animales Dorset Horn y Southdown. No obstante,
en un experimento posterior, Langlands y Hamilton,
citados por el mismo autor, encontraron que los
animales Merino y Dorset Horn consumieron mayor
cantidad de MS por unidad de peso vivo que los
Borden Leicesters y Southdowns en pastoreo.

Gibb y Treacher® sefialan que el patrén de
consumo de forraje puede ser modificado por su
disponibilidad y la habilidad de las ovejas para
adaptarse a condiciones de pastoreo. Por tanto, el
mayor consumo de forraje en las ovejas Rambouillet
podria atribuirse a la rusticidad de la raza y a su
habilidad para adaptarse a condiciones adversas.

Asimismo, Gibb y Treacher,? Gibbs et al.*' y Gibb
y Treacher® indican que el forraje ofrecido tiene un
significativo efecto lineal en el consumo voluntario
tanto de ovejas como de corderos en pastoreo, al igual
que en el cambio de peso vivo en los animales, después
de un mes de lactancia. Posiblemente a la menor
rusticidad de las hembras Suffolk y la disminucién
en la disponibilidad de forraje conforme avanzaba
la lactancia influyeran en el consumo de MS de esta
raza. Weston® y Foot y Russel® sefialan que el estado
fisiol6gico del animal puede tener un marcado efecto
en el consumo voluntario, ya que éste esta altamente
determinado por alteraciones en los requerimientos
del animal. En general, el consumo voluntario de
forraje es mas alto en estados fisiol6gicos que estan



than in Rambouillet ewes (0.051 + 0.002 Kg BW"”)
which contrasts with the observations in this work.
The Suffolk breed is larger and heavier than the
Rambouillet breed, and because the DM intake
is related to metabolic weight, the DM intake in
Suffolk ewes should have been greater than that in
Rambouillet ewes.” Again it calls to attention the
response the Rambouillet ewes had to the rigors
imposed by lactation, response that, as indicated
before, could be due to the rusticity of the breed.

Another possible reason for the fact that Suffolk
ewes had less DM intake is related to behavior when
grazing. The intake homeostasis when there are
changes in the availability of forage is maintained by
altering the grazing time, the bites per minute and the
amount consumed per bite.® Allden and Whittaker,
quoted by Allison,” point out that as the amount
of forage apparently imposes limitations to the
speed at which the animal can ingest food, this is
compensated by the grazing time. Nevertheless, as the
amount of available forage continues to decrease, the
compensation gets to be progressively less complete
and the total intake decreases drastically. In this
study, due to handling considerations, the animals
were limited to nine hours of grazing and a common
observation was that while the Rambouillet females
dedicated the greater part of their time to graze,
the Suffolk females had more resting and ruminating
periods.

With the evidence obtained here and under the
conditions of this study, it is concluded that the
sheep of the Rambouillet breed had greater forage
intake than Suffolk breed sheep under grazing
conditions during the productive stage where the
nutritional requirements are greater. In this manner,
the Rambouillet ewes managed to meet their lactation
requirements and lost less weight and less drastically
than Suffolk ewes.
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