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THE EFFECTS OF PRE-LAMBING ANTHELMINTIC 
DRENCHING ON PRODUCTJON OF EWES AND THE 

DEVELOPMENT OF WORM PARASITISM IN LAMBS 

K. H. C. LEWIS and VICTORIA V. STAUBER 
Invermay Agrictdtural Research Centre, Mosgiel 

SUMMARY 

TWO trials sought to confirm the occurrence of the spring rise in the 
faecal nematode egg count in ewes and to determine its role in the 
development of parasitism in lambs. 

No spring rise was observed in either trial and the mean faecal 
egg counlts of ewes remained below 200 eggs per gram until the 
lambs were weaned. As, a result, attempts to modify the spring rise 
by anthelmintic drenching prior to lambing were without effect, The 
patterns of developing parasitism and liveweight gains were similar 
in lambs from drenched ;nd undrenched ewes. 

The effect of drenching prior to lambing was studied in two 
further trials where ewes were subjected to nutritional stress before 
and after lambing. Small improvements in liveweight gain and wool 
quality were recorded but greasy fleece weight was not affected. 

IN recent years prominence has been given in New Zea- 
land to the rapid seasonal increase in the faecal egg count 
of ewes known as the “post-lambing rise” or “spring rise” 
(Brunsdon, 1964, 1966a, b). Its occurrence has been noted 
overseas (Taylor, 193.5; Morgan and Sloan, 1947; Morgan 
et al., 1950; Crofton! 1954, 1958) and its implications have 
attracted the attention of not only those interested in the 
biology of nematode parasitism but those concerned with 
the practical aspects of sheep production. The first aspect 
has basic associations with the host/parasite relationship 
and with the mechanism of host immunity, its developa 
ment, maintenance and diminution. Th,e second is particu- 
larly concerned with the role which increased egg shedding 
plays in the early infestation and subsequent thrift of 
lambs grazing with the ewes. 

It is the general experience that the post-lambing rise 
can be eliminated by the use of anthelmintics (Lieper, 
1951; Nunns et al., 1965; Brunsdon, 1966a, Connan, 1967). 
Improved productive performance of lambs has in some 
cases been shown to follow, probably from reduced up- 
take of larvae from pasture and a slower build-up of the 
parasitic burden. 

Two experiments reported here sought to confirm the 
occurrence of the spring rise and to determine its role in 
the development of parasitism in lambs. A further two 
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trials investigated the part played by nutritional stress, 
both before and after lambing, in variations in the faecal 
egg count of ewes and the effect of anthelmintic drench- 
ing before lambing on certain aspects of their production. 
All trials were conducted at Invermay Agricultural Re- 
search Centre. 

EXPERIMENTAL PROCEDURE 

TRIALS 1 (1966) AND 2 (1967) 

The object of the experiments was to determine the 
effect of anthelmintic drenching of ewes prior to lambing 
on the subsequent patterns of faecal egg counts and live- 
weight changes in both ewes and lambs. The extent to 
which the situation was modified by the drenching of 
lambs at or after the occurrence of a possible rise in egg 
count of ewes was also examined. 

Experimental Area 

Two adjacent paddocks each 6.5 acres in area were 
divided into eight equal paddocks and treatments allocated 
as a randomized block of 4 replicates. In the second year 
the treatments were re-randomized. At the start of the 
trials each year, the area had not been grazed in the pre- 
ceeding four months. 

Stock and Treatments 

Trial 1. Three hundred mixed-age Romney ewes were 
randomized into two groups of 150, one of which was 
dosed with 19 ml per head of thiabendazole on August 25, 
20 days prior to the mean lambing date. Drenched and 
undrenched ewes were separated at treatment, the drench- 
ed group placed on paddocks spelled since the previous 
autumn and the undrenched on paddocks which had had 
limited spring grazing. Drenched ewes were thus sub- 
jected to minimal reinfestation. When lambing started, 
two experimental groups of 40 ewes and 56 lambs were 
assembled on the trial area such that age, sex and birth 
rank were balanced over treatment groups. All lambs were 
born within 14 days. The remainder of the ewes were 
rejected. 

Trial 2. Two hundred mixed-aged Romney ewes were ran- 
domized into two equal groups and one group treated with 
19 ml per head thiabendazole on August 22, 25 days prior 
to the mean lambing date. Both groups were rotationally 
grazed separately on the appropriate treatment paddocks 
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of the trial area. At lambing, two experimental groups 
each 36 ewes and 48 lambs were assembled, balanced for 
age, sex and birth rank. All lambs were born within 10 
days and the remaining ewes were rejected. 

In both trials, half the lambs in each treatment were 
dosed with 7% ml thiabendazole per head in mid-Novem- 
ber. Lambs were weighed at birth and thence fortnightly 
from one month of age until they were weaned. Ewes 
were weighed 4 to 5 times between lambing and weaning. 

Parasitology 

In Trial 1, faecal samples were taken per rectum from 
ewes prior to treatment, weekly from October 17 to Decem- 
ber 13 and at weaning January 4. Six ewes were slaughtered 
prior to treatment to determine the species present. In 
Trial 2, samples were taken before treatment and fort- 
nightly from October 11 to January 2. Lambs were 
sam 
unti f 

led at 2- to S-weekly intervals from mid-November 
weaning and periodically thereafter. Counts were 

made of both strongyle and nematodirus eggs by the modi- 
fied McMaster technique. The results are expressed as 
eggs per gram (e.p.g.) of faeces sampled for strongyle 
eggs only as nematodirus counts were very low at all times. 

Meteorological Conditions 

The mean annual rainfall for the area is 27 in. but dur- 
ing the trial period rainfall was below average in both 
seasons, Monthly mean temperatures ranged from 42” F 
in August to 60” F in February. 

TR'IALS 3 (1967) AND 4 (1968) 

To investigate the possibility that variations in nematode 
egg count might be related to nutritional stress leading to 
partial or temporary breakdown in immune mechanisms, 
observations were made on groups of ewes in concurrent 
managemen’t trials subjected to differing planes of nutri- 
tion before and after lambing. In these trials, the effect of 
plane of nutrition and anthelmintic drenching on faecal 
egg count, ewe liveweight, and wool production were re- 
corded. 

Trial 3 

Two groups of 100 mixed-age Romney ewes were tea 
hay differentially at maintenance and below maintenance 
levels for 10 weeks from May 23 until July 30. The better 
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fed sheep (HI) received 2.0 to 3.0 lb/head/day and the 
poorer fed sheep (LI) between 0.5 and 1.3 lb/head/day as 
a sole diet. From July 31 until the start of lambing on 
September 10, both groups grazed autumn-saved pasture 
without restriction. At lambing each group was split at 
random in’to two sub-groups grazing pasture at 10 ewes/ 
acre ( LZ) and 6 ewes/acre (Hz). Sub-groups at each post- 
lambing feeding level were run together. Sheep were 
weighed at fortnightly intervals except during lambing. 

A random half of each pre-lambing nutrition group was 
dosed with 19 ml per head thiabendazole July 6, 9% 
weeks before lambing started. Faecal samples were col- 
lected at intervals ranging from three to six weeks. The 
sheep were shorn of 16 months’ wool in December. 

Trial 4 

Two groups of 140 mixed-age Romney ewes were fed hay 
differentially as in 1967at 1.75 lb/head/day (HI) and 0.5 I&- 
ing to lSlb/head/day (L1) f rom May 3 1 until July 3 1. From 
August 1 to August 16, both groups were given additional 
access to autumn-saved pasture for two hours daily and 
from August 17 until lambing unrestricted autumn-saved 
pasture without hay. At lambing, ewes were split at ran- 
dom into two sub-groups grazing pasture at 10 ewes/acre 
(Lz) and 6 ewes/acre (HZ). 

Forty ewes in each winter feeding group were drenched 
with 22 ml Tetramisole per head, August 21, four weeks 
before the start of lambing. Faecal samples were taken 
from undrenched ewes between June and September to 
estimate nutritional effects on faecal egg count. 

Ewes were shorn of 16 months’ wool in December. 

RESULTS 
TRIAL 1 

Worm counts in 6 ewes post mortem are shown in 
Table 1. Trichostrongylus species of the small intestine ap- 
peared to predominate. 

(a) Mean faecal egg count of ewes (Fig. 1) 

Sampling prior to drenching gave mean counts of 910, 
400 and 260 e.p.g. on June 1, August 8 and August 2.5, re- 
spectively. After lambing counts fell consistently to very 
low levels in earIy January. The count of drenched ewes 
showed a tendency to increase in November but this trend 
was not sustained. No evidence of a spring rise was seen. 
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TABLE 1: DISTRIBUTION OF SPECIES OF NEMATODES JN EWES Post Mortem 

Site Ewe No. 
examined Species 1 2 3 4 5 6 

Abomasum Ostertugia loo-* $ h * 
Trichostrongylus - 

Small 
100 ;: * * * 

intestine Trichostrongylus 200 200 1,900 1,100 1,600 1,400 
Cooperia 900 400 - - 400 - 
Bunostomum 2 4 1 2 4 2 

Large 
intestine Oesophagostomum 9 2 7 35 9 1 

Chabertia 16 6 49 42 23 8 
Trichuris -- - 1 - - 

Faeces 
(e.p.g.1 1,000 400 1,300 1,700 2,000 1,500 
--___ --_.-__ 
“Data not available. 

Eggs / gm 
300, drpnched 

Drenched - 
Undrenched o- - 4 

SEPT. OCT NOLI DEC. JAN. 

FIG. I: Mean faecal egg count of ewes - Trial 1. 

(b) Mean faecal egg count of lambs (Fig. 2) 

All lambs showed evidence of very light worm burdens. 
In undrenched lambs.the mean count remained below 200 
e.p.g. until early February. Lambs drenched mid-November 
had lower counts at first but by weaning were similar to 
undrenched lambs. Drenching the ewes before lambing 
did not affect the count of lambs. 

(c) Liveweight 

Lamb liveweight gains from birth to weaning are shown 
in Table 2. Lambs from drenched ewes gained 3.0 lb more 
than those from undrenched ewes. This difference an- 
proached significance at the 5% level. Drenching lambs in 
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TABLE 2: LIVEWEIGHT GAINS (lb) OB LAMBS 
---- __ 

Treatment Drenched Undrenched 
to Lambs Ewes Ewes 

No. Gnin No. Gain 
- 

Trial 1 Drenched 28 63.9 28 60.7 
Undrenched 28 62.0 28 59.1 
Mean i. SE 56 63.0 f 1.4 56 60.0 I 1.1 

Trial 2 Drenched 24 69.2 23 68.1 
Undrenched 24 67.2 24 68.9 
Mean k SE 48 68.2 f 1.2 47 68.5 t 1.2 

-___-- - -- --- 

Ewes drenched: lambs drenched - 
undrenched - 

drenched 
v 

Ewes undrenched lambs drenched o- - 0 

undrenched D - - o 

Eggs 1sv-n we,aned 

-1 I I I I I 
15111 19111 13/12 411 24/l 712 28i2 

FIG. 2: Mean faecal egg count of lambs - Trial 2. 

1 
drenched 

300 O\ 
\ - --0 Undrenched 

\ 
\ 

- Drenched 

200 
\ 0 

,,,1 i 

AUG’ SEPT ’ OCT ’ NOV ’ DEC. ’ 

FIG. 3: Mean faecal egg cclunt of ewes - Trial 2. 
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November did not increase their rate of liveweight gain 
and there was no interaction between lamb drenching and 
the drenching treatment of their dams. 

Drenching did not affect liveweight gain of ewes be- 
tween lambing and weaning. 

TRIAL 2 

(a) Mean faecal egg count of ewes (Fig. 3) 

The mean count of undrenched ewes fell from 300 e.p.g. 
at treatment in August to a stable 100 to 200 e.p.g. between 
October and January. Although a spring rise of short dura- 
tion may have occurred between samplings, a minor eleva- 
tion of 100 e.p.g. recorded at the sampling of November 
15 is the only evidence of this possibility. 

(b) Mean faecal egg count oj lambs (Fig. 4) 

The mean count of undrenched lambs was relatively 
high in November but fell steadily in the following two 
months to less than 200 e.p.g. This pattern was not affected 
by ewe treatment. Drenched lambs had a low count two 
weeks after treatment which tended to rise before weaning 
but fell in the following month. This pattern was also un- 
affected by ewe treatment. 

(c) Liveweight 

No significant differences in lamb growth rate were 
seen between the lambs of drenched and undrenched 

Eggs /sm 
500, 

Ewes drenched: Lambs drenched - 
undrenchod - 

Ewes undrenched: lambs drenched a- - -0 

undrenched . - - -* 

i I I I I 

28111 1212 2/l 6/2 

FOG. 4: Mean faecal egg comt of lambs - Tria! 2 
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lb \ 

140 

130 1 

1 120- 

1 110 ! I 

1004 

/-- 

Hlk?! 
.- 

/S’ l LIHZ 
0’ / 

!yd Hl L2 

\ 
*--a , 

,,* L 1 L 2 
.-* 

l-Hay - I GASP -+ I +-- Pasture ---+ I 

MJ J A s 0 N D 
FIG. 5: Liveweight oi ewes - Trial 3. 

ewes. Drenching lambs themselves did not increase their 
rate of gain (Table 2). Drenched ewes however gained 
6.6 lb more (P < 0.05) than undrenched ewes between 
October 18 and January 2. 

TRIAL 3 

Liveweight changes in response to pre- and post-lambing 
feeding levels are shown in Fig. 5. In both periods low- 
plane ewes suffered considerable nutritional stress. A 
small (2.9 lb) but significant difference (P < 0.05) de- 
veloped between drenched and undrenched L1 ewes be- 
tween treatment and the. mid-point of autumn-saved 

8 
asture feeding. This difference was not apparent at the 
rst post-lambing weighing. On post-lambing feeding levels 

there was a general similarity in liveweight changes in 
ewes from differing pre-lambing feeding levels. 

Effect of nutrition on mean faecal egg count (Fig. 6) 

(1) Pre-lambing. At the start of the winter feeding period 
ewes had a low initial count (150 e.p.g.). The count of 
H1 ewes remained at this level until the lambs were weaned 
in December. The count of b ewes rose steadily to a peak 
of 540 e.p.g. at the last sampling before lambing. At the 
first post-lambing observation, the count had fallen below 
200 e.p.g. and remained at this level until weaning. 



PRE-LAMBING DRENCHING OF EWES 185 

800 

600 

200 

0 

fgm H.l? - 
L. I? - .-- - 

I 
I I I I I I i ! 

MJ J A S 0 ND 

FIG. 6: Effect of feeding level on mean faecal egg count nf undrenched 
ewes - Trial 3. 

(2) Pos2-lambing. Four counts were made between lamb- 
ing and weaning. It was apparent that level of feeding 
during lactation did not affect faecal egg counts differen- 
tially and, although sampling was not intensive enough 
for certainty, there was little evidence that a rise in egg 
count may have occurred in any group. 

Effect of ewe drenching (Fig. 7) 

Drenching in July eliminated the peak faecal egg count 
shown by Li ewes and reduced that of HI ewes to a very 
low level. The egg count of drenched L, ewes tended to 

Eggs 1 cm 
1000 

H.P O- - -0 Drenched 

f$ ;i5bIzz 

O- --o-- 

7 , I I I I I I I 
MJ J A S 0 N D 

FIG. 7: Effect of drenching on mean faecal egg count of ewes - Trial 3. 
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rise again while feeding levels were low. In the post-lamb- 
ing period, there was no evidence that the effects of 
drenching had persisted or had interacted with levels of 
feeding. 

Wool production and quality 

Drenching did no’t increase wool production (Table 3) 
although fleeces from drenched ewes suggested an im- 
provement in style grading compared with fleeces from 
undrenched ewes (x2 = 5.69,2.d.f. P > 0.05 < 0.1). Cotting 
was significantly reduced (P < 0.05) but, in circumstances 
where almost all fleeces were unsound, there was no de- 
tectable difference in the occurrence of tenderness (Table 
4). 

TABLE 3: MEAN GREASY FLEECE WEIGHT (lb) OF EWES 
~- 

Trial 3 Trial 4 
Drenched Undrenched Drenched Undrenched 

Group No. wt. No. wt. No. Wt. No. Wt. 

H1 42 - 10.9 48 10.5 36 10.3 64 10.3 
L, 40 9.9 49 10.0 36 10.1 69 10.3 
HZ 37 10.5 47 10.6 42 10.5 63 10.2 
LZ 45 10.3 50 9.8 30 9.8 70 10.0 

All ewes 82 10.4 97 10.2 72 10.2 133 10.1 
cv 24.2% 17.1% 

TABLE 4: DISTRIBUTION OF FLEECES GRAWD FOR QUALITY, OR FAULT, 

AMONG DRENCHED AND UNDRENCHED EWES 

Fleece 
Description 

Style grading: 
BB-B + 
B-BBC 
C-D 

Signif. of diff. 

Tender 
Signif. pf diff. 

Cotted 
Signif. of diff. 

Trial 3 Trial 4 
Drenched Undrenched Drenched Undrenched 

No. % No. % No. % No. 0% 

43 52.4 34 35.1 
34 41.5 53 54.6 

5 6.1 10 10.3 

N.S.; x2 = 5.69 

69 84.1 87 89.7 
N.S. 

13 15.9 28 28.9 
P < 0.05; x2 = 4.26 

48 66.7 89 66.9 
24 33.3 44 33.1 

NS 

71 98.6 133 100.0 
N.S. 

11 15.3 20 15.0 
N.S. 

N.S. = x2 value non-significant, 
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lb 

+ +I---Pasture -*I 

FIG. 8: Liveweight 0: ewes - Trial 4. 

TRIAL 4 

Fi 
hay- eeding period, HI ewes maintained, whereas L1 ewes Y 

re 8 shows the liveweights of ewes. Throughout the 

lost weight steadily until late July. Improved feeding in 
August led to a rapid recovery in liveweight. In the post- 
lambin period, HZ ewes gained steadily in October and 
Novem er while LZ ewes suffered nutritional stress in f 
October only and gained weight over much of the remain- 
ing time to weaning. There were nevertheless large dif- 
ferences in liveweight between these groups at weaning. 

Eggs bm 
800 

600 

400 

200 
H 
L 

J J A, S 

FIG. 9: Effect of feeding level on man faecai egg count of undrenched 
ewes - Trial 4. 
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Effect of nutrition on mean faecal egg count (Fig. 9) 

The count of undrenched H1 and L1 ewes was generally 
similar in June and July when differences in intake were 
greatest. An increase in L1 ration from 0.5 lb hay/day to 
1.5 lb/day on July 24 was followed one week later by a 
fall in egg count from 790 to 380 e.p.g. After a further two 
weeks at the higher hay intake, the count had risen to 610 
e.p.g. and prior to the start of lambing counts of both 
groups had fallen to 200 and 300 e.p.g. 

Effect of ewe drenching 

Ewe liveweight, mean greasy fleece weight, style grad- 
ing and the incidence of tenderness and totting of the 
fleece were unaffected by drenching (Tables 3 and 4). 

DISCUSSION 

Because the occurrence of a post-lambing rise in faecal 
egg count has been widely reported in breeding ewes and 
has been known to occur to a lesser extent in non-repro- 
ducing hosts (Crofton, 1958; Field et al., 1960), it has been 
regarded almost as a predictable feature of the parasitic 
situation. Brunsdon (1964) refers to the post-parturient 
rise occurring in sheep each year with apparent unfailing 
regularity, while Gibson and Everett (1967) state that in 
general experience the faecal egg count of ewes rises after 
parturition. Trials 1 and 2 were designed in anticipation 
of a spring rise occurring and the drenching of lambs in 
mid-November was scheduled to investigate means of 
directly modifying its effects on lamb infestation, While 
there is a possibility that a rise elf short duration was 
undetected by weekly sampling in Trial 1 and by fort- 
nightly sampling in Trial 2, the data do not suggest eleva- 
tions in faecal egg count beyond expected experimental 
variation. Examination of 80 individual egg count patterns 
in Trial 1 showed 8 counts in excess of 500 e.p.g. at any 
time, including two peaks only in excess of 1,000 e.p.g. A 
similar picture was seen in Trial 2, where 72 patterns 
contained 11 counts in excess of 500 e.p.g. and 2 in ex- 
cess of 2,000 e.p.g. ’ 

As all lambs were born within 10 to 14 days the indi-, 
vidual patterns were reasonably synchronous with regard 
to lambing date. This makes it less likely that the mean 
counts shown in Figs. 1 and 3 conceal the occurrence of a 
consistent series of individual rises of short duration. In 
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Trial 3 sampling was irregular during the critical periold, 
observations being made 3, 7, 10 and 11 weeks after the 
mean lambing date. Here there is less certainty, but two 
features of the data point to the absence of a spring rise. 
First, the consistently low mean egg count below 200 
e.p.g. maintained apparently for a period of 8 weeks and, 
secondly, the limited number of ewes (15 out of 200) 
which bad counts in excess of 500 e.p.g. at any time with- 
in this period. 

The similarity in mean egg count between drenched and 
undrenched ewes in Trials 1 and 2 was reflected in the 
similar pattern of parasitism developing in lambs. 
Although a 3.0 lb increase in liveweight in Trial 1 lambs 
from drenched ewes suggested that some beneficial change 
had taken place in the parasite situation, this was unsup- 
ported by the more direct evidence of faecal egg counts in 
either ewes or lambs. Close grazing conditions and limited 
rainfall may not have allowed any appreciable build-up of 
larvae on pasture, as three weeks after weaning in Janu- 
ary the mean egg counts of lambs still lay below 200 e.p.g. 
regardless of their own or their dams’ drenching treat- 
ments. In Trial 2 the results were more clear-cut. Egg 
counts of bmoth ewes and lambs fell steadily throughout 
the grazing period without evidence of benefit from ewe 
or lamb drenching. Mean egg counts in the region of 200 
e.p.g. as late as early February are again evidence of un- 
favourable conditions for the build-up of parasitic in- 
fection. 

Factors governing variations in nematode egg shedding, 
particularly the post-lambing rise, have been conveniently 
summarized by Brunsdon (1964) in terms of a decline in 
immune status following the stresses of lambing and lacta- 
tion, lack of antigenic stimulus in the winter months, or 
to climatic stress and malnutrition. Although Paver et a2. 
(1955) associated the spring rise with the severity of the 
preceding winter, little evidence for the part played by 
nutrition is available. Both Crofton (1954) and Brunsdon 
(1964) suggest that differences in faecal output may be 
an important source of variations in egg count, and thus 
may be the direct cause of higher counts in poorly fed 
animals. In Trial 3 the elevated counts of poorly fed sheep 
recorded in mid-July and late August were associated with’ 
falling liveweights and appeared to be the result of mal- 
nutrition. It is improbable that the August peak was the 
result of reduced faecal output, as both HI and Lt groups 
had been grazing a commoSn area of autumn-saved pasture 
for 28 days prior to sampling. The recovery .in liveweight 
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in this time suggested that the group intakes were com- 
parable. Other evidence of high winter counts was seen in 
the midwinter sampling of Trial 1 ewes (910 e.p.g) and 
Trial 4 where both H1 and LI groups reached levels of 800 
e.p.g. in spite of radical differences in intake. The counts 
for these groups diverged one week after the L1 hay ration 
had been tripled. Although the drop in Ll count suggests a 
“dilution” effect due to higher faecal output, a return to 
general conformity with the Hi count with a further two 
weeks makes it difficult to accept this possibility. 

Nutritional stress during lactation had no effect on 
faecal egg counts of ewes in Trial 3. This may support 
Brunsdon’s (1964) contention that, although stress factors 
may contribute to the effect, the basis of the post-lambing 
rise lies in the relationship between the immune status of 
the ewe and the stage of the reproductive cycle. 

Although levels of feeding both before and after iamb- 
ing had significant effects on greasy fleece production in 
Trials 3 and 4, drenching treatments were without re- 
sponse even in Trial 3 where drenching suppressed a 
winter rise in egg count. Data for wool quality suggest, 
however, that wool fibres may have been strengthened at 
a critical time. Although this strengthening was unde- 
tected by normal wool classing procedures which are 
somewhat insensitive to the degree of tenderness in the 
staple, it was shown by the related totting defect which 
was significantly reduced in drenched ewes. This reduc- 
tion in totting largely contributed to the improved style 
grading. 

These trials have slhown that the spring rise is far from 
being a predictable feature of ewe parasitism. In its ab- 
sence it has not been possible to investigate the effect of 
its elimination by anthelmintic drenching on the develop- 
ment of worm burdens in the lambs. In these circum- 
stances also, responses to ewe drenching in ewe and lamb 
production have been small where they have been ob- 
served at all. It is obvious that widespread claims for the 
economic benefits for pre-lambing drenching should be 
restricted to situations where responses can reasonably be 
expected. Much experimental work is’ necessary before 
these situations can be predicted with confidence. 
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