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THE INFLUE,NCE OF EEsVEL OF 
NUTRITION DURING PREGNANCY 
AND LACTATION ON LAMB AND 
WOOL PRODUCTIION OF GRAZ- 

ING. SHEEtP 
I. E. COOP, Lincoln College, Christchurch. 

Introduction: 

THIS paper presents a summary of the results obtained from a series 
of trials conducted at the Kirwee Experimental Farm over the years 

1946-48. The object of these trials was to determine the influence of 
nutrition, both before and after lambing, on the productivity of grazing 
sheep maintained under fat Iamb, producing conditions-productivity be- 
ing measured in terms of ewe and lamb mortality, rate of lnmb growth 
and wool production. 

A review of the literature shows the inadequacy of our knowledge 
on this subject. The influence of level of nutrition during pregnancy 
in stall fed sheep has, however, been si;udicd intensively. The work of 
Snell, Fraser and Thomson, Wallace, Einrnieoat, Logan and Grant and 
Thomson and Thomson has emphasised -the importance of good nutrition 
of the ewe during pregnancy and especially during late pregnnncy in 
regard to lambing mortality, milk production nncl lamb growth. The 
numbers, of sheep used in these trials have been small and, further, the 
nature of the feeding and environment has borne no resemblance to 
practical grazing conditions. The only field trials so far reported have 
been those of Underwood and his collaborators in Australia. They 
found evidence of improved lamb growth and lower pregnnncy toxaemia 
losses as a result of good feeding duri:ng late pregnancy. 

The influence of level of nutrition after lambing has not been 
speeifieally studied though Wallace, Barnicont et al. have found a strong 
correlation between the food intake and the growth rate of lambs. 

In regard to wool production a number of authors-Clunies Ross 
et al, Dumaresq, McMahon and Henderson-have shown annual fleece 
weight differences in grazing sheep of the order of 1 - 3 lbs. due to 
nutritional environment. Stall feeding trials by _McMahon have shorr,~ 
300% differences in annual fleece production between super-maintenance 
and sub-maintenance ewes. Marston has likewise shown similar dif- 
ferences in moo1 production of wethers by fortnightly clippings from 
delineated skin areas. However, these intensive stall-feeding trials have 
not been elaborated on a field scale with grazing sheep, and further, no 
attempt has been made to measure wool production in the three separate 
physiological stages of the ewe-the dry, pregnancy and lactation 
periods. 

OUTLINE OF T%IALS 

To fill some of the gaps in our knowledge on these subjects a series 
of nutritional grazing trials, falling into four different types, was con- 
ducted at Kirwee. 

Type A. High and low planes of nutrition were maintained during 
pregnancy. AS the ewes lambed they and their lambs were alternately 
swltched to high and 10~ planes which were continued until meaning. 
In this way four different treatments 01’ groups were obtained, HH, HL, 
LH, and LL. 
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Type B. On the assumption that a high plane of nutrition during 
pregnancy was beneficial, groups of ewes were shifted from a low to 

B high plane c#f nutrition at various intervals, before lambing, in order 
to determine the optimum time for this improvement in nutrition. 

Type C. Ewes were maintained on a low plane of nutrition through- 
out pregnancy. During the last month half of the ewes were given a 
conccntrnte supplement. After lambing all ewes were on a high plane. 

Type D. A low plane of nutrition was maintainell during the whole 
of pregnancy and differential high and low planes applied from lambing 
to weaning. 

The ewes employed were selected in a store condition typical of the 
breeding ewes to be found on fat lamb farms in l.he autumn. Live 
weight gain ivas used as the objective criterion of level of nutrition. 
Wei.ght gains of X1-30 lbs. during pregnancy were considered to be 
equivalent to a high plane of nutrition and a gain of -5 Ibs. to -t-5 
11~s. to be a low plane. Eseept for lmriods during the winter when 
su;lplements of hay, turnips and green feed were used, past.ure formed 
the sole diet of the sheep. Improved pastures of perennial and short 
rotation ryegrasses with subterranean, white and red clovers formed 
the basis of the high plane, while deteriorated pastures of sweet vernal, 
browntop and hairgrass formed the low plane. At all times the type of 
sheep used and the feeding and marmgement of them were related as 
closely as possible to practical farming conditions. The high and low 
lknes were designed to simulate good :and bad feeling typical of well 
managed and poorly managed farms. 

In the datn to be presented all ewes not weaning a lamb have been 
esoluded while lamb n-eights have beon corrcctcd for age and sex ratio. 
X11 lamb growth and fleece ITeight data have been subjected to statis- 
tical analysis. 

RESULTS 

A. 1946 Trial 

Three hundred 5-year-old Corriedale ewes, of initial weight 132 Ibs., 
were used in this trial, giving 75 per group. The weight gains during 
pregnancy wer2 high plane (HH 8; HL) i-27 lbs., and low plane (LH & 
LL)+6 lbs. dt weaning the weights (including fleece) were HH 149 
Ibs., HL 132 lhs., LH 139 11~s. and LL 125 lbs., showing that in the post 
lambing period tho difference between HH and LL was maintained 
whereas HL and LH xere intermediate, as expected. 

The results are summarised in Table I. 

TABLE I. SUM1\IARY 0.F 9. 1946 TRIAL. 

Group Mortality Weaning Weight Weaning Weight Fleece Weight 
of lambs Singles Twins -_ ____. __ 

HH 11% 71.9 
~- ~ __ ~ 

60.6 
HL 

9.27 
14% 65.4 51.0 

LH 
8.93 

10% 71.5 
LL 

60.2 8.14 
12% 61.5 50.2 7.57 _ 

There were no significant differences between groups in ewe and 
lamb losses. The growth rates of the lambs showed significant dif. 
ferences due to the level of nutrition after lambing but no differences 
due to level of’ nutrition before lambing. On the other hand the fleece 
weight data showed greater effects due to pre-lambing than to post- 
lambing nutrition. 

A. 1947 Trial 

The 1946 trial was repeat.ed the following year, ukng 250 4.year-old 
Corriedale ewes of mean weight 98 lbs. The live wt!ight gains during 
pregnancy were high plane (.HH & HL) + 21 lbs., ancl 10~ plane (LH 
S: LL) -4 lhs. At weaning the ewe Dieights (with fleece) were HH 
109 lbs., HL’ 100 lbs., LH 97 111s. and LL 90 lbs. 
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TABLE 2. SUMMARP OF A. 1947 TRIAL. 

Gr0llp Mortality Weaning Weight Weaning Weight Fleece Weight 
of lambs Singles Twins 

HH 18% 67.5 56.5 7.30 

:; 
23% 56.2 45.4 7.23 
16% 64.8 57.5 6.14 

LL 26% 56.9 42.6 5.92 

Lamb mortality was high this year and group differences indicated 
greater losses resulting from the low plane of nutrition after lambing. 
As in the A. 1946 trial the influence of level of nutrition before lamb- 
ing on weaning weight of the lambs has been slight, whereas most of 
the group differences could be attributed to the post-lambing level. 
Fleece weights again showed the predominating effect of level of nutri- 
tion before lambing. 

B. 1946 Trial 

Two hundred and fifty 5.year-old Corriedale ewes were randomised 
into five groups of 50 ewes and raised from a low plane of nutrition to 
a high plane at intervals of 13, 19, 7, 4 and 1 weeks before the mean 
lambing date (Group I - V, respectively). After lambing all groups con- 
tinued on a high plane. From an initial weight of 115 lbs. the weight 
gains to lambing varied from +37 lbs. to -10 Ibs. At weaning all 
weights lay within 145 - 136 lbs. 

TABLE 3. SUMMARY OF B. 1946 TRIALS. 

Group Mortality Weaning Weight Weaning Weight Fleece Weight 
of lambs Singles Twins 

I 21% 76.5 62.8 9.24 
II 21% 83.4 69.6 8.41 
III 12% 82.5 68.9 8.31 
IV 17% 79.0 70.9 8.31 
I 12% 80.6 73.0 8.17 

The signifieant feature of this trial was the poor showing of Group 
I, probably due to excessive weight gain of the ewes. The ewe and 
lamb mortality was high and the lambs were the worst of all the groups. 
Between the remaining groups no significant differences were obtained 
in rate of lamb growth. The fleece weight data again showed the in- 
fluence of pre-lambing nutrition, though the differences between groups 
were not consistent. 

B. 1948 Trial 

The 1946 trial was repeated in 1!>4S with 260 6-year-old Romney 
ewes. Five groups were raised from a low to high level of nutrition at 
intervals of 11, 7, 3, 0 weeks before lambing and 4 weeks after lamb- 
ing. From an initial weight of 117 Ibs. the gains to lambing ranged 
from +44 lbs. in Group I to +7 lbs. in Groups IV and V. Ewe weaning 
weights varied from 154 - 132 Ibs. 

TABLE 4. SUMMARY OF B. 1948 TRIAL. 

Group Mortality We:tnin,g Weight Weaning Weight Fleece Weight 
of lambs Singles Twins --__ 

I 12% 76.5 70.5 8.,29 

::I 12% 8% 76.7 77.9 66.7 66.9 7.70 7.14 
IV 10% 78.2 68.2 7.07 
V 23% 77.6 63.0 6.58 
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The lamb losses were significantly higher in Groun V in which the 
low ~~lnne was continued for 4 weeks after lambing. No differences’ 
were observed in the rate of growth of single lambs but in the twins 
the Group V lambs mere clearly inferior. But between the first four 
groups no differences of any kind could be attributed to treatment. On 
the other hand the level of nutrition again affected fleece weight con- 
sidcrably. 

Type C. TrMs 

In the C. 1947 trial 200 5-year-old Romney ewes were divided into 
two groups and maintained on a low plane of nutrition, losing 5 lbs. live 
weight in the first 4 months of pregnancy. During the last month of 
pregnancy the control group was maintained on the same low plane, 
while the other group was given a supplement of *lb. of concentrate 
per ewe per day. ilfter lambing both groups were placed on a high 
plane of nutrit.ion. This trial was repeated in 1948 (G. 1948) with 130 
6.year-old Corriedalc owes, increasing the supplement to 1 lb. of con- 
centrate per ewe per day for the last month of pregnancy. In neither 
trial were any differences betrveen groups obscrvcd in respect to ewe 
and lamb losses, rate of growth of the lamb and mean fleece weights. 

D. 1948 Trial 

One hundred and eighty Corriedale and 180 Romney ewes were main- 
tained on a low plane until lambing with no weight gain. At lambing 
half of each breed was transferred to a high plane of nutrition and 
half remained cln low. The differential feeding after lambing produced 
20-31l lb. differences in weaning weight of the ewes, and 13-18 lb. dif- 
fercnces in weaning weight of the lambs, thus showing the importance 
of post-lambing nutrition. On the other hand fleece weight differences 
amounted to only 0.37 111s. in the Corriedales and 0.24 lbs. in the 
Romneys. 

DISCUSSION OF RESULTS 

1. Ewe and Lamb Mortality. The mean mortality of ewes through- 
out the trials v;as 4%. The num.ber dying was so small that consider- 
able caution must be exercised in interpreting any diEerences observed. 
However, two broad generalisations can be made. Firstly, the low pIane 
of nutrition either before or after lambing did not cause an’increase in 
e~c mortality: Secondly, the only large increases in ewe losses were 
obtained in high plane groups, in those where large weight gains 
occurred during pregnancy. Prtlgnancy toxaemia was not influenced 
by level of pre.natal feeding, though it lshould be added that very few 
deaths from this condition occurred in any sheep on the Eirwee farm 
during the three years concerned. 

Lamb mortality amounted to 14% over all the tr,ials. The signifi- 
cant features of this mortality were as :Eollows:- 

( i) A lor; level of nutrition during pregnancy alone did not in- 
crensc, lamb losses but a low level after lambing caused an in- 
crease in mortality, especially if .it followed a low level dur- 
ing p cegnancy. 

(ii) Lamb losses were higher in those groups where the ewes made 
excessive weight gains during pregnancy. 

2. Lamb Growth. The most striking feature of the lamb growth 
or weaning weight data has been the insignificance of pre-natal nutri- 
tion of the ewe, and the over-riding importance of nutrition after lamb- 
ing. The latter accounts for most, if not all, of the differences be- 
tween groups Highly significant diflerences in xeaning weight have 
lleen obtained due to post-lambing levels but in no case was a signifi- 
cant difference due to pre-lambing nutrition observed. 
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The relative importance of pre-lambing and post-lambing nutrition 
is well exhibited in a comparison of the HL and LH groups in the Type 
A trials. In these groups the ewes commenced and ended the trials 
with similar live weights, yet the LH lambs were invariably much bet- 
ter than the HL lambs. In fact, the LH lambs were as good as the HH 
lambs and the HL lambs little, if any, better than the LL lambs. 

Some explanation must be given for the complete failure in these 
field trials to confirm the observations made from stall feeding trials 
regarding the importance of good nut.rition during pregnancy. Firstly, 
the levels of nutrition applied at Kirwee were generally not as extreme 
as those used in the stall feeding trials. It is considered that those 
applied at Kirwee relate more closely to practice. Secondly, under 
grazing conditions those sheep which have been fed poorly until lambing 
probably eat more after lambing than those which had been fed well 
before lambing. This is suggested by the convergence of ewe weights 
from after lambing till weaning. Thirdly, under grazing conditions 
there is a period of several weeks in the early summer when there is 
an excess of pasture growth. During this period the ewes and their 
lambs are able to wipe out any existing or potential differences which 
had been established by previous nutritional treatment. 

3. Wool Growth. The difference in mean fleece weight between 
groups can be resolved into pre-lambing and post-lambing nutritional 
effects. The ma.gnitude of these differences was consistently of the 
order l-l+ Ibs. and a-* lb. respectively, which is equivalent on a per 
week basis to 0.09 and 0.03 Ibs. For wool growth, the level of nutri- 
tion is therefore of much greater importance during pregnancy than 
during the lactation period. 

We have the situation then, of t.wo opposing factors in wool and 
lamb production. This is again best brought out in the HL and LH 
groups where ewe weights were the same at the beginning and end of 
the trial. The RL system of feeding gives fleece weights 1 lb. higher, 
but lamb weaning weights 10 lbs. lower, than the LH system. 

4. The broad conclusions can therefore be made that, within the 
nutritional limits applied at Kirwee, the level of feeding during preg- 
nancy is not important for lamb growth but is very important in wool 
production. In complete contrast to this, the post-lambing level of 
nutrition appears to be all-important for lamb growth but unimportant 
for wool growth. 

For maximum efficiency of fat lamb production the results of these 
trials suggest that one should adopt au LH type of feeding programme. 
Time do& not permit a discussion -of ways a&-means of perfkctrng such 
a system but two contributions might be made. Firstly, emphasis is 
thrown upon t,he conservation of high quality feed such as autumn 
saved pasture and greenfeed for immediate post-lambing period, and 
the stimulation and nroloneation of the earlv summer surolus. Secondlv. 
more sheep could be* mainTained through th’e winter on i low level 0; 
nutrition so that more ewes. and lambs would be available to take full 
advantage of the early summer surplus. On the other hand the field 
experiments at Kirwee suggest that Such a svstem for fat lamb nroduc- 
ti& is in open conflict wi‘tK the HL tvpe which is the most effi&nt for 
wool production, and here the relati:?e importance of lamb and wool 
would have to be taken into consideration. 

In conclusion it should be emphasised that the results obtained at 
Kirwee apply only to that or to a similar type of environment. It is 
suggested that the results would have application throughout most fat 
lamb producing areas, but no claim is made that they apply to hill 
country environments. 
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Discussion Ion Prof. Coop’s P#aper 

MR. J. 1~ DUNCAN: Did the different nutritional treatments have 
any influence upon wool quality and the percentage of breaks? 

PROF. COOP: Yes, there wax a definite effect. The low level of 
nutrition during pregnancy decreased the character grading by a unit 
and sometimes two units. 
of breaks by about 20% 

On an average it increased the percentage 
Even in our high planes, however, we still 

got a considerable percentage of breaks. The influence of level of 
nutrition after lambing on wool quality was less pronounced. 

MR. E. A. CLARKE: Did any of the ewes shed their fleeces9 

PROF. COOP: The low levels of nutrition were not as low as all 
that. In the absence of scrub or fern to help tenr the fleece the level 
mould have to be very low. On the other hand the wool tore easily if 
the ewes were caught by the fleece. 

PR,OF. I. L. CAMPBELL: You stated that after lambing those ewes 
which had been previously on a low plane ate more than those which 
had been on a high plane. What is the evidence for this? 

PROF. COOP: There is no direct evidence since intakes rvere not 
measured. My reason for making the suggestion is that from after 
lambing until weaning the LH ewes gained more! weight than the 
HH and the LL more than the HL. 
ment of fact. 

It was a suggestion, not a state- 
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