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ABSTRACT

Twenty four Churra lambs from multiple births were assigned to a 3x2 factorial design, with three
levels of milk intake (837-L, 1046-M and 1255-H kJ gross energy per kg metaboiic body weight per
day) and two sexes (males and fernales). The effects of these factors on growth rate during the
milk-feeding period (0 to 30 days), weaning period (31 to 37 days) and post-weaning period {38 to 77
days) were studied. The live weight gain during the milk-feeding period was statistically different
(P<c0.001) for the three levels of milk intake (66, 109 and 127 g/day). Dry mafter, crude protein and
gross energy digestibilities of the milk substitute were lower (P <0.05) for the H level of intake than
the L and M levels. Weight losses during the weaning period were inversely related to the pre-weaning
levels of milk intake. The live weight gains were not stalistically different between male and female
lambs during cither the pre- or post-weaning periods. Post-weaning daily live weight gains were 34.4,
301 and 27.1 g/kg®™ for L, M and H leveis of milk intake respectively (P <0.001),
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INTRODUCTION

In Spain, the Churra breed is traditionally the most important milking breed
of sheep. This breed is early developing and traditionally their lambs are
slaughtered during the sucking period, when they are about 25-35 days old and of
low body weight (10-12 kg) (Lavin et al., 1994). However, since the Spanish
partictpation in the BEuropecan Community, new markets are becoming available
and there are occasions when early weaning is necessary in order to increase the
availability of acceptable lean lambs in the appropiate weight ranges, There is
also a need to provide a more even supply of lambs to the market (Lavin et al.,
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1994). A strategy for reducing both the cost of feeding and the post-weaning
growth check 1s restricting milk replacer intake during the milk-feeding period
{Davies and Owen, 1967; Owen et al., 1969; Walker and Hunt, 1981; Manso et
al., 1994), However, this strategy has not been widely adopted because it often
results in a high variability in post-weaning performance (Tason et al., 1992). The
variability in compensatory growih response suggests that several factors may be
involved. One of the most important of these is the age at which the restriction is
imposed (O’Donovan, 1984; Ryan, 1990). Although lambs restricted soon after
birth are unlikely to show compensatory growth, it has been suggested that the
stage, relative to maturity, is more important than the age per sc (Wright et al.,
1987; Iason et al., 1992). A comparative study of lambs (Thonney et al., 1987) has
shown that females and genotypes of small mature liveweight reach maturity at
YOUINEET ages.

The present experiment was designed to study the effect of the sex of Churra
lambs and level of milk intake on their subsequent intake and growth. The
results are of special practical importance in sheep production systems where
lambs are reared aruificially to allow the ewe’s milk to be used for human
consumption. They are also important in ensuring a more even supply of lambs
to the market.

MATERIAL AND METHODS
Experimental design

The effects of three levels of gross energy (GE) intake during the malk-feeding
period (837-1., 1046-M and [255-H kJ GE per kg™ per day) and two sexes
{males and females) on growth rate, feed intake and feed utilization were studied
using a randomized block experiment with a 3x2 factorial design in three periods
of growth (milk-feeding, weaning and post-weaning).

Experimental procedure

Twenty-four newborn lambs of the Churra breed from multiple births were
assigned randomly to treatment groups (4 lambs per group). During the first
month of lif¢ the animals were housed in individual pens. They consumed only
liquid food during this time (milk-feeding period). At 30 days of age the animals
that had been assigned to each level of intake during the milk-feeding period were
penned together (o stimulate the consumplion of solid food. Weaning was
gradual and was carried out between days 30 1o 37 {(weamng peniod). Between
days 38 and 77 solid food only was given (post-weaning period).



FEED} INTAKE AND POST-WEANING GROWTH OF LAMBS 319

The male lambs at each level of intake were confined to metabolism crates for
the total collection of faeces at the third week after the start of the experiment.
They were allowed 3 days to adjust to the crates and faeces output was measured
and sampled for a further 4 days.

During the milk-feeding and post-weaning periods, all animals were weighed
three times cach weck. During the weaning period the lambs were weighed daily.

In the first 2 days the lambs received colostrum ad fibitum and from day 3 to 30
milk replacer. The liquid diet was given at three levels of intake (H, M and L)
according to the experimental design. The mlk replacer [25% crude protein (CP)
and 22.4 MJ GE kg dry matter’' (DM)] was prepared fresh at 190 g/kg and was
given at $:00 and 17:00 h daily. The exact intakes were determined by weighing
the bottles before and after drinking. A supply of clean drinking water was
always available,

In the weaming period the lambs had free access to water, lucerne hay and
a concentrate (barley 85%, sovabean meal 13% and vitamin-mineral sup-
plement 2%). The milk replacer was given once in the morning al the
maintenance level of feeding. The average energy intake from milk during the
weaning period was 628 kJ GE per kg®” per day.

For the last experimental period (between 38 and 77 days of age) all lambs
were offered the same lucerne hay and concentrate ad libitum.

Chemical components of the feeds and faeces were determined by standard
methods (AOAC, 1980) and GE by adiabatic bomb calorimeter.

Statistical unalysis

Data were subjected to variance and covariance analysis using LSMLMW
(Harvey, 1970).
The models used were:

[1] Yijk = p + Ti + Sj + eijk
[2] Yijk = p + Ti + Sj + b Xijk + (bxDXijk + sijk

where:
Yijk - the individual observation
Jli — an clement common to all individuals
1 — effect of level of intake during milk-feeding period
5 — effect of sex of lambs
eijk - residual error

In the statistical model [2] the initial live weight in each period was used as
a covariate (b) and the interaction of initial weight with the level of milk intake
(bxl) was included.
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RESULTS
Milk-feeding period

All lambs remained in good health and completed the experiment. Lambs
consumed all the milk substitute offered, Mean daily intakes of GE, together
with the apparent digestibility coefficients of the diet at the levels of intake
studied are presented in Table 1. GE intake (kJ/kg""/day) was significantly
different among levels of milk intake (H>M>1, P <0.001). Dry matter {IDM),
crude protein (CP) and GE digestibilities of the milk substitute were lower
(P <0.05) {or the H level of intake than the L and M levels.

Live body weight, growth rate and feed conversion ratio for the milk-feeding
period are shown in Table 2. Birth weight, final weight and growth rates were
estimated from the regression of live weight on time (P <0.001).

TABLE 1
Milk-feed period: daily gross energy intake (GEI) and digestibility of dry matter (IDM), crude protein
(CP) and energy (E)

Level of milk intake

sD!
L M H
GE1, KJfkg"™ 833.8° 1035.1° 1232.1° 14.74
Digestibility. %
DM 93.0° 93,17 89.4° 0.58
CP 91.1° 91.8° 88.4° 0.49
E 92.9° 94.4° 90.4" 0.62

~®¢ mean values within rows followed by a diffcrent superscript differ significanily by LSD test
(P <0.05)
' standard deviation

TABLE 2
Milk-feed period: initial and final live body weight (LBW), live weight gain {(LWG) and feed
conversion (kg DM intake/kg LWG)

Level of milk intake Sex
sD'
L M H male female
Initial LBW, kg 2.94 3.06 2.73 2.99 2.83 (.606
LWG, g/day 604 109.3% 127.4° 103.4 98.7 30.80
Final LBW, kg 4.80° 6.12" 6.30° 5.89 5.59 1.136
Feed conversion 1.67 1.3%8 1.40 1.45 1.53 .284

*b ¢ mean values within rows foilowed by a different superscript differ significantly by LSD test
(P <0.03)
! standard deviation
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Mean birth weights of lambs in groups L, M and H were similar (2.94, 3.06
and 2.73 kg respectively, P> 0.05).

There were significant differences in live weight gain associated with
nuirttional level (H>M>L, P<0.01}). However, there were no differences
between the final weights of lambs given the H and M levels of intake. This effect
may be due to the slight difference in birth weight between the H and M lambs.
This is supported by the fact that differences among the three levels of milk intake
were statistically different (P <<0.001) when initial live body weight was used as
a covariate in statistical model [2], previously described.

There were no sigmificani differences (P> 0.05) between males and {emales in
live weight and growth rate during the milk-feeding period (Table 2).

Weaning period

Table 3 records live body weight changes during the weaning period. Time
from lowest weight, duration of the weaning check (time, measured in days after
weaning, that each lamb took to regain its liveweight at weaning) and weight loss
following weaning increased (P < 0.05) with increasing level of milk intake during
the pre-weaning period. Females had a higher weaning check than males
(P <0.05).

TABLE 3

Weaning period: weight loss and duration of growth check

Level of milk intake Sex

N SD!

L M H male female
Time from lowest weight, days 0.57 0.87 1.00 0.60 1.00 0.167
Daration of growth check, days 143 2.12° 3.14° 1.70 2.67 0.435
Weight loss, % weaning wi 1.81¢ 2.24° 3.3 .96 2,88 0.567
Live weight gain, g/day 143.2 139.5 148.3 168.2 122.9 19.17

#5¢ mean values within rows followed by a different superscript differ significantly by LSD test
(P<0.05)
! standard deviation

Paost-weaning period

Daily DM intake, feed conversion and roughage:concentrate ratio of the diet
during the post-weaning period are given in Table 4. Mean roughage dry matter
intake was reduced from 40% for the first 2 weeks to 20% by the end of post-
-weaning period.
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TABLE 4
Post-weaning period: dry matter intake (DMI), roughage : concentrate ratio and feed conversion (kg
DMI/kg live weight gain)

Level of milk intake

L M H
DMI, g/day 4959 458.5 529.3
Roughage : concentrate ratio, % 23.4:76.6 21.7:78.3 21.7:78.3
Feed conversion 281 2.65 3.45

Live-weight gains for each pre-weaning level of milk intake and for each sex
are shown in Table 5. There was no sex effect on the rate of live weight gain
(P >0.05) during the post-weaning period (Table 3).

The initial live body weight in this period shows the differences in the growth
rate found for the lambs with different pre-weaning levels of milk intake. Daily
live weight gain (g/d) by lambs on treatment H was lower than for those on the
L and M treatments, but this difference did not reach statistical significance
(P =>0.05). Howcver, the post-weaning live weight gains corresponding to the
three levels of intake studied were 27.1, 31.1 and 34.4 g/kg®”/day for the levels H,
M and L treatments, respectively, and these values were statistically different
(P < (1.001). There were no statistically significant differences due to level of milk
intake on the Anal hive weight of the lambs.

TABLE 5
Post-weaning period: initial and final live body weight (LBW) and live weight gain (LWG)
Level of milk intake Sex
sD!
L M H male female

Initial LW, kg 517 6.27° 6.71° 6.46 5.63 1,232
Growth rate, g day” 175.2 173.0 152.0 156.3 177.1 26.62
Final LW, kg 12.53 13.53 13.09 13.03 13.07 1.610

&b mean values within rows foliowed by a different superscript differ significantly by LSD test
(I’ < 0.05)

' standard devialion

DISCUSSION

Milk-feeding period

During the milk-feeding period, the level of milk intake is a decisive factor in
the growth of lambs. Restriction of the milk allowance reduced early growth and
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increased the dry matter, crude protein and energy digestibilities of the milk
which could be explained by the higher rate of passage of the digesta when the
level of intake increascs. This finding is similar to that of Pelaez (1979) for .
commercial milk substitutes. With respect to the effect of the sex of the lambs cur
results are in close agreement with those of Sanz Arias et ai. (1974) who found
thatin Churra lambs the ditferences between sexes did not become apparent until
13 weeks old as a consequence of late maturity of this breed of sheep.

The results during the milk feeding period are in agreement with those
described for the same breed, though Sanz Arias et al. (1974} and Pelaez (1979)
found better resulls when the milk substitutes were formulated with either cow’s
or ewe’s milk.

Weaning period

The weaning period is a critical phase in which the passage from the
pre-ruminant to the ruminant is usually characterized by cessation of growth and
weight loss. The weaning check was minimized by the gradual weaning and there
was a negative correlation between the duration and scverity of the growth check
and the previous level of milk intake. This is in agreement with Large {1965),
Davies and Owen (1967) and Walker and Hunt (1981} who observed that the
intake of dry feed in this period was low when milk substitute was offered ad
fibitum.

Qur results show a higher weaning check 1in females than in males (Table 3)
which could be due to differences in body composition at weaning with a higher
body fat content in females than males (Manso et al., 1994). In cattle, Wright ct
al. (1987) noted an increasc in the effect restriction as the maturity of the animals
increased.

Post-weaning period

The small number of animals per treatment and high variability could explain
why differences in compensatory growth response were only cbserved when the
growth rate was cxpressed as a proportion of metabolic weight.

The variability in the compensatory growth response suggests that several
factors may be involved. The most imporiant of these are the age at which the
resiriction is imposed, its severity and duration, the feed intake at realimentation
and the feed and nutrient utilization (O’ Donovan, 1984; Ryan, 1990; lason et al,,
1992; Manso et al., 1994).

Because the comparison between the different levels of nutritional restriction
during the milk-feeding period is confounded by initial body weight, the results
of the post-weaning growth rates were corrected by co-variance analysis using
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initial weight as a co-variate (Statistical model [2]). In this analysis growth rates
during the post-weaning period were different (P <0.001) between previous
levels of milk intake when expressed both in absolute (g/d) and relative terms
(g/kg"”/d). This finding could arise more from differences in the feed conversion
ratio, than differences in feed intake. It could also be a consequence of differences
in maintenance requirements as a result of the previous levels of intake
or a combination both of [eed conversion efficiency and mainteinance needs
{Ryan, 1990).

It can be concluded that the milk allowance for artificial-reared lambs can be
rcduced without affecting their subsequent performance in terms of growth rate,
feed intake and efficiency. Resinction during the milk feeding period also
resulted in a lower weaning check, In practical terms, the final decision 1s an
economic one and must take into account the relative cost of liquid and solid
feeds and the supply time of lambs to the market. The present study provides data
for these economic calculations.
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STRESZCZENIE
Wplyw ilosci pobranej paszy w okresie mlecznym na wzrost jagniat po odsadzeniu

Dwadzicscia cztery jagnigta rasy Churra, pochodzace z wielorakich urodzen, preydzielono do
grup w ukladzie czynnikowym 3x2, 2 uwzglednienien1 3 poziomdw pobrania mleka (837-L, 1046-M
11255-H kJ energii brutto na keg"/dzien) oraz plci. Badano wplyw {ych czynnikéw na tempo wzrostu
jagnigt w okresie mlecznym (0 do 36 dni}, odsadzania (31 do 37 dni) i po odsadzentu (38 do 77 dni).
Przyrosty m.c. w okresie mlecznym réznily sig istotnie (P <0,001) w zaleznosci od ilosci pobranego
mleka (66, 109 i 127 g/dzien). Strawnoé¢ suchej masy, biatka ogobinego i energii brutto preparatu
mleko-zastepezego byta nizsza (P < 0,05) w grupic H niz L 1 M. Straty m.c. w okresic odsadzania byly
tym mniejsze niz jagnmigta otrzymywaly wiece] mieka przed odsadzeniem. Prayrosty m.c. nie rdézmity
sig statystycznic istotnie pomiedzy trycekami a maciorkami tak w okresie przed — jak i po odsadzeniu.
Przyrosty dzienne jagniat w okresie po odsadzeniu wynosily 34,4; 31,11 27,1 g/kg"™ odpowicdnio
w grupach L, M 1 H {P<0,001}.



