
View All Proceedings Next Conference Join NZSAP

New Zealand Society of Animal Production online archive
This paper is from the New Zealand Society for Animal Production online archive. NZSAP holds a regular

An invitation is extended to all those involved in the field of animal production to apply for membership of
the New Zealand Society of Animal Production at our website  www.nzsap.org.nz
 

 

The New Zealand Society of Animal Production in publishing the conference proceedings is engaged in disseminating

information, not rendering professional advice or services. The views expressed herein do not necessarily represent the views

of the New Zealand Society of Animal Production and the New Zealand Society of Animal Production expressly disclaims any

form of liability with respect to anything done or omitted to be done in reliance upon the contents of these proceedings.

This work is licensed under a  Creative Commons Attribution-NonCommercial-NoDerivatives 4.0

International License.

You are free to:

      Share— copy and redistribute the material in any medium or format

Under the following terms:

     Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may

do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

     NonCommercial — You may not use the material for commercial purposes.

     NoDerivatives — If you remix, transform, or build upon the material, you may not distribute the modified material.

http://creativecommons.org.nz/licences/licences-explained/

 

http://www.nzsap.org/proceedings/browse
http://www.nzsap.org/conference
http://www.nzsap.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/




286 Orleans-Pubee and Beatson-SHEARING, NUTRITION AND BIRTH WEIGHT 

nutritional treatment. Ewes in treatment H were 
offered sufficient feed to increase their average 
live weight by 3 kg between mating and 7 weeks 
post-mating, to achieve the target live-weight 
pattern illustrated in Figure 1. Ewes on treatment 
L were offered a diet aimed at maintaining live 
weight from mating to 7 weeks post-mating as 
illustrated in Figure 1. 
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FIG. 1 Target ewe body weight (live weight less 
conceptus weight )(- ) and predicted ewe liveweight 
pattern (- - - -) from mating to term for nutrition levels that 
were; high early, high mid-pregnancy (A) ; high early, low 

mid-pregnancy (W);l ow early, high mid-pregnancy (*);I ow 

early, low mid-pregnancy (X). 

Both groups were fed the same feed types 
consisting of ryegrass-white clover and lucerne 
pasture for the period between mating and 5 
weeks post-mating. Thereafter, because of a 
shortage of pasture, the feed consisted of a base 
ration of ryegrasslwhite clover silage 
supplemented with barley. 

Fifty days after mating, the ewes were 
ultrasonically scanned to determine litter size. 
After stratification as above, and on the basis of 
estimated litter size, the 2 ewe groups were 
sub-divided into 2 equal subgroups, each of which 
was allocated to one of 2 mid-pregnancy (50-98 
days) nutritional treatments (H and L). Target 
changes in body weight (live weight less conceptus 
weight) were the same as for the early pregnancy 
period (see Figure 1). The pattern of liveweight 
gain predicted to correspond to the target 
bodyweight pattern is shown in Figure 1. 

Ewes were weighed weekly and 
condition-scored fortnightly to monitor their 
non-fasted liveweight response to the nutritional 
treatments. Between 99 and 144 days of gestation, 
a uniform nutritional treatment aimed at 

maintaining body weight was applied to all ewe 
groups by offering them sufficient feed to meet 
their estimated ME requirement for maintenance 
and for conceptus growth. 

One hundred and nineteen days after mating, 
approximately half the ewes in each of the 4 

nutritional subgroups were shorn. Shorn and 
unshorn ewes in each subgroup were run together 
and fed to the estimated ME requirement of 
unshorn ewes. 

Three days before term (approximately 144 
days post-mating), ewes were set-stocked for 
lambing at 22 ewes/ha on ryegrass-white clover 
pasture with an estimated mass of 1600 kg DM/ha. 
Lamb birth weight was recorded within 12 hours 
of birth. Only those lambs born to ewes conceiving 
at-the synchronised oestrus were included in this 
study (221 iambs, 102 ewes). 

Birth weight analyses were performed using a 
least squares model with the individual lamb as 
the experimental unit. Main effects tested were; 
early-pregnancy nutrition, mid-pregnancy 
nutrition, shearing, litter size, ewe age, ewe breed, 
lamb sex, mating live weight and day of birth. 
Backward elimination procedures were followed 
to give a minimal model. Liveweight differences 
between nutritional groups were analyzed using 
student’s t-test in MINITAB. 

In addition , a covariance analysis was 
performed with the covariates being ewe 
liveweight changes from O-49, 50-98 and 99-144 
days after mating. The data were first corrected 
for birth rank, birth date and ewe mating live 

FIG. 2 Pattern of ewe liveweight gain from mating to 
term for nutrition levels that were; high earIy, high mid- 
pregnancy (A) ; high early, low mid-pregnancy (M);l ow 

early, high mid-pregnancy 0); low early, low mid- 

pregnancy (X). 



weight. 

RESULTS 

The pattern of ewe liveweight gain from mating to 
term is illustrated in Figure 2. Liveweight changes 
for the H and L groups over the early pregnancy 
period are shown in Table 1. Ewes in the L group 
gained approximately 2 kg live weight despite the 
relative restriction to intake imposed on them. 
This resulted from a sharp increase in mean live 
weight between weeks 6 and 7. In spite of this, 
there was a significant difference (PC 0.05) in 
liveweight change (0-7weeks) between H and L 
groups (3.7 + 0.2 kg v 2.3 + 0.2 kg respectively). 
Differences in liveweight change (Table 1) 
between H and L groups (0.85 f 0.31 kg v 0.42 f 
0.26 kg) were not statistically significant (P> 
0.05). 

TABLE 1 Mean (&SEM) ewe liveweight change (kg) for 
high and low nutritional groups over early- and mid- 
pregnancy 

Pregnancy High LOW Significance 
interval of difference 

0 - 49 days 3.70 f 0.20 2.38 f 0.17 * 
50 - 98 days 0.85 f 0.31 0.42 f 0.26 I’B 

TABLE 2 Least squares means of lamb birth weight 
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nutrition affected lamb birth 
weight (Table 2) with high level of nutrition in 
early pregnancy resulting in a higher mean birth 
weight (3.30 + 0.09 kg v 3.03 + 0.10 kg (PC 
0.05)). High mid-pregnancy nutrition tended to 
increase lamb birth weight but the effect was not 
statistically significant. 

Shearing ewes at 119 days after mating tended 
to increase lamb birth weight but the increase was 
not statistically significant. 

Of the other factors included in the model, only 
litter size affected lamb birth weight which 
declined with increasing number of lambs (PC 
0.01). 

Liveweight change in early pregnancy affected 
(PC 0.05) lamb birth weight (Table 3) with birth 
weight increasing by 46 (2 17) g/kg live weight 
gained by ewes during this period. Ewe liveweight 

TABLE 3 Regression of lamb birth weight (g) on ewe 
liveweight change (kg) during intervals in pregnancy. 

Pregnancy Regression SE of regression Level of 
interval coefficient(g kg-t) coefficient signif. 

O-49 days 46 17 * 
50-98 days 25 24 w 
99 days-term 111 16 ** 

Treatment 
level 

Number of 
lambs 

Lamb birth 
weight(kg) 

SE Level of 
significance 

Early pregnancy nutrition 
High 
LOW 

Mid-pregnancy nutrition 
High 
I-ow 

Shearing 
Shorn 
Unshorn 

Litter size 
Single 
Twins 
Triplets 
Quadruplets 

Regression on 

Initial ewe live weight (g kg-‘) 
Birthday (g d-l) 

121 
100 

98 
123 

113 
108 

25 
84 
84 
28 

3.30 
3.03 

3.24 
3.09 

3.19 
3.14 

4.22 
3.17 
2.86 
2.42 

0.10 
0.09 * 

0.09 
0.11 w 

0.09 
0.10 m 

0.16 
0.09 
0.10 
0.17 ** 
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change in mid-pregnancy had no significant effect 
on lamb birth weight. Change in lamb birth weight 
per unit change in ewe live weight in late 
pregnancy (99-144 days) was lll( rt 16) g/ kg. 

DISCUSSION 

Lamb birth weight may be sensitive to ewe 
liveweight change in early pregnancy; in this study 
differential feeding of ewes generated a 1.32 kg 
difference in ewe live weight between the 2 groups 
and resulted in a 0.27 kg difference in lamb birth 
weight. This result was supported by the analysis 
of covariance which indicated a 46 g increase in 
lamb birth weight per kilogram change in ewe live 
weight during this period. The liveweight 
difference between H and L groups was 1.90 kg at 
week 6 but this difference dropped to 1.32 due to 
an increase in mean live weight of L group ewes 
between weeks 6 and 7 (see Figure 2). The 
liveweight patterns also show that ewes on the low 
plane of nutrition lost approximately 0.8 kg live 
weight in the week immediately following mating 
and had lost approximately 1.5 kg by day 14 of 
gestation. Ewes on the higher plane maintained 
live weight in the week immediately following 
mating and had lost approximately 0.4 kg by day 
14 of gestation. From these liveweight changes, it 
is reasonable to speculate that the observed 
difference in lamb birth weight was caused by ewe 
liveweight changes occuring within the first 6 
weeks of gestation. It is also reasonable to 
speculate that larger differences in lamb birth 
weight may have resulted had the target liveweight 
difference been achieved. The liveweight changes 
which occured in the L group may have retarded 
foetal growth and development and led to adverse 
consequences on the subsequent growth of the 
foetus. The period from mating to 35 days 
post-mating is one of rapid specific growth of the 
foetus (Dingwall et al., 1987) and sheep embryos 
are sensitive to maternal nutrition during this 
period (Parr et al., 1982). Although the foetus is 
capable of compensatory growth following a 
period of restriction (Parr et al., 1986; Faichney 
and White, 1987), once foetal organs have passed 
through sequential phases of development they 
may be precluded from full compensatory 

development later in foetal life (Parr and 
Williams, 1982). 

There is evidence (Dingwell et al., 1987) that 
nutrition in early pregnancy affects cotyledon size 
and weight and a correlation of 0.72 has been 
established by these workers between cotyledon 
weight and foetal weight at day 60 of gestation. In 
addition to its possible effects on foetal size and 
development, it is possible to speculate that the 
higher level of nutrition during the early 
pregnancy period increased the total weight of 
foetal cotyledons per foetus and hence the 
capacity of the foetus for nutrient exchange and 
growth both during this period and later in 
gestation. 

The difference in live weight between H and L 
groups at the end of mid-pregnancy was 0.5 kg and 
was not statistically significant. The higher plane 
of nutrition resulted in higher lamb birth weight 
but the difference was not statistically significant 
(PB 0.05). These observations are supported by 
the the covariance analysis which showed no 
significant effect of ewe liveweight change in 
mid-pregnancy on lamb birth weight. A similar 
relationship between mid-pregnancy nutrition and 
lamb birth weight has been reported by Monteath 
(1971), Chandler et al. (1985), Gunn et al. (1986) 
and Hawker and Thompson (1987). In the study of 
Monteath (1971), differential feeding in 
mid-pregnancy resulted in a reduction of ewe live 
weight up to 16% of initial live weight without any 
significant effects on lamb birth weight, indicating 
the considerable ability of the ewe to buffer 
nutritional insults in mid-pregnancy. 

There was no significant effect of shearing on 
lamb birth weight. Shearing may increase lamb 
birth weight by modifying the endocrine balance 
of the ewe so that there is an increased supply of 
glucose to the foetus (Thompson et al., 1982) and 
it has been suggested by Symonds et al. (1988) that 
the magnitude of the ewe’s response to shearing 
varies with time and is greatest between 2-3 weeks 
after shearing. The intensity and duration of this 
response could thus determine the extent to which 
lamb birth weight is affected. It is possible that in 
the present study, shearing was performed too 
close to term for it to achieve a significant effect. It 
is equally possible that the response of the ewes to 
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the shearing treatment was reduced because 
glucose production was already elevated as a 
result of high litter size. 

CONCLUSION 

The results of this study indicate that in highly 
fecund sheep, lamb birth weight can be affected by 
nutrition of the pregnant ewe during early 
pregnancy. Common management practices which 
result in loss of ewe live weight immediately after 
mating and up to 6 weeks post-mating could thus 
have detrimental effects on lamb birth weight and 
survival and are therefore not acceptable. In the 
present study, a birth weight difference of 0.27 kg 
was achieved with relatively small differentaial 
feeding regimes. In lambs from large litters with 
low mean birth weights such a difference could be 
critical in raising birth weight to the threshold 
necessary for improved chances of lamb survival 
and is therefore of biological significance. In 
prolific ewes, abdominal space available for the 
rumen is likely to be reduced in late pregnancy 
(Forbes, 1969). The ability to alter lamb birth 
weight by variation in late pregnancy nutrition is 
therefore limited. Nutritional manipulation of 
ewes in early pregnancy presents a useful means 
for ensuring higher birth weight of lambs and thus 
improved chances of survival in lambs from large 
litters. 
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