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PARASITES OF DOMESTIC AND WILD ANIMALS IN SOUTH AFRICA. IV. HEL­
MINTHS IN SHEEP ON IRRIGATED PASTURE ON THE TRANSVAAL HIGHVELD 

I. G. HORAK(!) and J. P. LOUW(2) 

ABSTRACT 

HORAK, I. G . & LOUW, J . P., 1977. Parasites of domestic and wild an imals in South Africa. 
IV. Helminths in sheep on irrigated pasture on the Transvaal Highveld. Onderstepoort Journal of 
Veterinary Research, 44 (4), 261-270 (1977). 

The seasonal incidence of helminth infestation in sheep on newly established irrigated pastures 
was determined by the slaughter of pairs of tracer lambs exposed for periods of approximately 33 
days from October 1968-July 1970 and of sets of 3 lambs from March 1971 -May 1973. 

It took several months for the infestation to become established on the pasture, but thereafter, 
of the various species present, Haemonchus contortus was most prevalent. In general, peak burdens 
of this species were recovered from January-May or June, while marked inhibition of larval 
development was evident from April-August. Ostertagia circumcincta usually occurred in increased 
numbers from April-October, and larval development was inhibited during July and August. 
Although the sizes of the burdens varied considerably from year to year, Trichostrongylus spp. were 
present mainly from April-August. 

Oesophagostomum co/umbianwn, although present in the lambs slaughtered during the first 5 
months of the survey, virtually disappeared until May 1971 . After this it reappeared in small numbers 
in nearly all the sheep, reaching peak burdens during April and May 1972, and May 1973. 

Moniezia expansa were generally recovered from the lambs slaughtered from November-May. 

Resume 
PARASITES DES ANIMAUX DOMESTIQUES ET SAUVAGES EN AFRIQUE DU SUD. 
IV. HELMINTHES DU MOUTON SUR PATURAGES IRRJGUES DES HAUTS PLATEAUX 

DU TRANSVAAL 
On a determine /'incidence saisonniere de !'infestation helminthique du mouton, sur des paturages 

irrigues d'erablissement recent, en sacrifiant des paires d 'agneaux indicateurs exposes pour des periodes 
d'environ 33jours d'octobre 1968 ajuillet 1970; de mars 1971 a mai 1973 on a utilise 3 agneaux chaque 
fois. 

L'infestation demande plusieurs mois pour s'installer dans les paturages mais une fois ce delai 
passe, c'est Haemonchus contortus qui, des diverses especes presentes, est Ia plus commune. De fa~on 
gell!!ra/e, cette espi!Ce a presente les charges les plus fortes de janvier a mai ou juin, landis que d'avril 
a aout if y avait une nett inhibition du developpement /arvaire . Les quantites d 'Ostertagia circumcincta 
al/aient habituellement croissant d'avril a octobre, et /e developpement /arvaire era it inhibe en juillet et 
aout. Malgre une variation annuel/e considerable de l'ampleur des charges, les diverses especes de 
Trichostrongylus se sont principa/ement manifestees d'avril a aout. 

Oesophagostomum columbianum se rencontrait chez /es agneaux sacrifies pendant les 5 premiers 
mois de l'enquete, mais disparut ensuite presque complerement jusqu'en mai 1971. Apres quai if a fait 
sa reapparition en petites quantites chez presque tous les moutons, atteignant des charges maximales 
en avri/-mai 1972 et en mai 1973. 

De fat;on generate, on a retrouve Moniezia expansa chez les agneaux sacrifies de novembre a mai. 

INTRODUCTION 

The seasonal incidence of parasitic helminths of 
sheep based on worm counts at slaughter was inves­
tigated in the summer rainfall areas of the Cape 
Province of South Africa by Barrow (1964) and 
Rossiter (1964), by Snijders, Stapelberg & Muller 
(1971) in a non-seasonal rainfall area, and by Viljoen 
(1964, 1969) in the semi-arid districts of the Cape 
Province, but not in the other provinces or on 
irrigated pastures. Large numbers of sheep throughout 
the country are kept on irrigated pastures and the effect 
of this method of husbandry on helminth epizootiology 
is an important factor in any control programme. 

The summer grazing comprises 10 field s, each 
approximately 0 , 3 ha in area and bounded by 
slightly raised contour walls, and the winter grazing, 
a single pasture approximately I ha in area. 

Infestation and management 
Helminth infestation was introduced on to the 

newly established summer pasture by a flock of 30 
Dorper sheep and 115 Merino ewes. The pasture was 
grazed from April 1968-January or February 1969, 
during which time the Merinos lambed. 

Seventy-eight weaned Merino lambs, henceforth 
referred to as flock lambs, were left on the pasture 
after the other animals had been removed. Forty-one 
of these lambs received a daily low level dosage of 
thiabendazole incorporated in feed pellets, while the 
remaining 37 lambs received only feed pellets . Feed 
pellet and anthelmintic administration ceased in 
November 1969. The lambs used in the seasonal 
incidence survey grazed with this flock of lambs 
during the day and were housed at night with the 
lambs that received the unmedicated feed pellets. 

The present paper describes 2 helminth surveys 
conducted in sheep grazed on irrigated pastures in a 
summer rainfall area at Hennops River in the Pretoria 
district of the Transvaal Highveld. 

SURVEY 1 
Pastures 

MATERIALS AND METHODS 

The grazing at Hennops River (25°50'S; 27°58'E; 
~It.± I 280m) consists of grass/clover leys established 
m 1967 and 1968 and is divided into summer and 
winter pastures. 

(') DeJ?art~ent of Parasitology, Faculty of Veterinary Science, 
Umvers1ty of Pretoria, P.O. Box 12580, Onderstepoort, 0110 

(") MSD Research Centre, Hennops River, Private Bag X3, 
Halfway House, 1685 
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All the lambs grazed in a single movable pen en­
closing approximately 0 , 06 ha of pasture. When the 
vegetation within the pen had been depleted , the pen 
was moved to an adjacent strip of pasture. Five of 
the 10 fields of summer pasturage were grazed in 
this way. 

In May 1969, when the sheep were moved to the 
recently established but hitherto ungrazed winter 
pasture, the movable pen was erected on the winter 
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and summer pasture on alternate days for a period 
of 2 weeks. During this period, whenever the pen was 
placed on the winter pasture, it was erected on a 
strip adjacent to that previously grazed so that con­
tamination was spread over a large area of the pasture. 
The sheep remained on the winter pasture until the 
end of September 1969. 

From May-October 1969, 2 of the 5 fields of sum­
mer pasture previously grazed by the sheep were 
grazed by calves in a helminth survey (Horak & Louw, 
in press) . Amongst other nematodes these calves were 
infested with Cooperia pectinata and Cooperia punc­
tata. 

In October 1969, the sheep were moved from the 
winter pasture on to one of the fields grazed by the 
calves, the above system of alternate day grazing 
being used. From November 1969 until the end of 
the survey in July 1970, the sheep had grazed 3 of 
the 5 fields utilized during the previous summer, but 
did not graze again those fields on which the calves 
had been penned. 

On 13 March 1970, 18 worm-free Merino Iambs 
were added to the experimental flock and were 
removed in April 1970 after 47 days on the pasture. 
In May 1970, 14 worm-free Karakul weaner lambs 
were added to the flock and were still present at the 
conclusion of the trial. 

The pastures were irrigated by means of sprinklers 
on 2-4 occasions each month, approximately 37 mm 
of water being supplied on each occasion. Fertilizer 
was applied when required. 

Tracer lambs 
The tracer Iambs were born and raised under worm­

free conditions and were 4-8 months old when placed 
on the pasture. From October 1968-June 1970 they 
were introduced on to the pasture in pairs at approxi­
mately 28-day intervals, and removed approximately 
33 days later, thus allowing an overlap of 5 days 
between successive pairs. After removal fro m the pas­
ture, the lambs were starved under worm-free condi­
tions for 48 hours and then slaughtered. 

Flock lambs 
At approximately 14-day intervals faeces were 

collected from 20-25 lambs for worm egg counts and 
faecal cultures. Faecal sampling was extended to 
monthly intervals from November 1969-May 1970. 

Slaughter and counting techniques 
At slaughter the lungs and gastro-intestinal tracts 

were processed for worm recovery in a waterbath, 
using modifications of techniques described by Shone 
& Philip (1967), Reinecke (1967) and Anderson & 
Verster (1971). The mucosae of the gastro-intestinal 
tracts were scraped and the mucosal scrapings sub­
jected to pepsin/HC1 digestion. When Moniezia 
expansa were present, the strobila were removed 
from the opened small intestine. 

Burdens were calculated by counting the worms in 
total collections and in representative samples. Sco­
lices were counted to determine the number of cestodes 
present. 

General 
Minimum and maximum temperatures and rainfall 

were recorded daily, as also the approximate amount 
of water supplied by irrigation, the number of appli­
cations per month and the fertilizer applications. 
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SURVEY 2 
Pastures 

During the entire survey period only 4 of the 10 
fields of summer grazing mentioned in Survey 1 were 
utilized. 

Infestation and management 
Five of the lambs belonging to the "flock" in 

Survey 1 continued to graze these fields from the 
conclusion of that survey and served to seed and 
maintain infestation on the pastures. 

Of the 40 Iambs put out to pasture during January 
1971, 8 were not treated with an anthelmintic during 
their sojourn on the pastures, while the remainder 
were drenched at various intervals. These lambs were 
removed in batches during the period April-July 1971. 

Six lambs, artificially infested with Chabertia ovina, 
were placed on the pastures during July 1971, but 5 
of these subsequently died. During August, September 
and October 1971 , the number of untreated "seeder" 
sheep was increased to 23. This number was gradually 
decreased, however, until only 8 sheep remained at 
the conclusion of the survey in May 1973. During 
November 1971, a further 12 sheep were pastured 
until January 1972. Of 4 untreated Angora goat kids 
placed on the pasture in May 1972, 3 survived until 
the concl usion of the survey. During September 1972, 
approximately 70 Merino lambs were put out with 
the survey sheep on the pasture and remained there 
until the end of the survey. These lambs were treated 
with anthelmintics at various intervals. 

From February-7 July 1971, worm egg counts were 
done at weekly intervals on the faeces of the 8 
untreated lambs in the group of 40 lambs. Thereafter, 
faecal worm egg counts were done at weekly intervals 
until September 1972 and then at 2-weekly intervals 
on some of the "seeder" sheep. On each occasion the 
faeces of the sheep were combined and a single 
faecal larval culture made. From these the mean 
monthly total and differential egg counts were cal­
culated. 

All the sheep were confined in a movable pen which 
was shifted to an adjacent strip of pasture whenever 
the enclosed vegetation had become depleted. The 
sheep were housed daily from approximately 17h00-
07h00 the following morning, as a precautionary 
measure against theft. 

Irrigation and fertilizer were applied as in the 
previous survey. 

Tracer lambs 
Successive sets of 3 lambs were exposed, slaughtered 

and processed for worm recovery in the same way as 
in Survey 1. 

SURVEY 1 
Tracer lambs 

RESULTS 

The mean worm burdens of the tracer lambs are 
summarized in Table 1. 

Haemonchus contortus: Peak burdens of predomi­
nantly early 4th stage larvae were recovered from the 
lambs slaughtered from March-May 1969 and from 
February-June 1970. Adult burdens reached a peak 
from November 1969-March 1970. 

Ostertagia spp: Both Ostertagia circumcincta and 
Ostertagia trifurcata were present, peak total burdens 
being recorded generally during April, May or June 
and September and October. 
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Trichostrongylus colubriformis: Reached peak burdens 
from April- June 1970. 

Cooperia spp : Both C. punctata and C. pectinata were 
recovered in small numbers from September 1969-
May 1970. 

Nematodirus spathiger: Peak burdens were recovered 
during May-July 1970. 

Oesophagostomum columbianum : This species virtually 
disappeared after the first 5 months of the survey. 

Dictyocaulus filaria: Worms of this species were 
present in small numbers at the start and during 
the survey. From April- July 1970, however, they 
increased markedly. 

Moneizia expansa: Peak burdens were recovered 
from the lambs slaughtered from November 1969-
May 1970. 

Flock lambs 
The mean monthly differential faecal worm egg 

counts of the untreated lambs, the atmospheric 
temperature and monthly precipitation on the pastures 
are graphically represented in Fig. 1. 

Except in December 1969, when Ostertagia spp. 
predominated, the rise and decline in the mean total 
egg counts were due to fluctuations in the egg output 
of H. contortus. These counts reached a peak during 
March 1969, declined in April, rose again in May and 
fell markedly thereafter. In March 1970 a major peak 
of 7 021 e.p.g. was reached and this fell to zero 
during May of the same year. 

4,0 

~ 
Q 
u 
en 3,0 

Ql 
0 

Ostertagia spp. reached peak egg output during 
March, September and December 1969, and January 
1970. 

Peak egg counts for Trichostrongylus spp. were 
recorded during March and December 1969 and 
March and May 1970. 

The larvae of S. papillosus were recovered from 
faecal cultures during January and May 1969, those 
of Cooperia spp. during December 1969 and January 
1969 and May 1970. Nematodirus spathiger eggs were 
present in the faeces during March 1969 and 1st stage 
D. filaria larvae were recovered from the faeces 
during January, February and July 1969. 

Mean monthly minimum temperatures below 6 oc 
were recorded during July and Augus~ of 1969, and 
June and July !970, and mean maximum temperatures 
exceeding 28 oc were recorded during November and 
December 1969, and January 1970. 

The lowest monthly total amount of water supplied 
to the pasture as rainfall and irrigation was 101 mm 
during October 1968, while, during February, April 
and December 1969, the monthly totals exceeded 200 
mm. 

SURVEY 2 

The mean worm burdens of the tracer lambs are 
summarized in Table 2, while Fig. 2 gives the 
monthly mean differential faecal worm egg counts of 
the "seeder" sheep, atmospheric temperature, rainfall 
and irrigation on the pastures. 
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FIG. 2 Survey 2. Total and differential faecal worm egg counts of the seeder sheep, atmospheric temperature, rainfall, irrigation and 
fertilizer applications on the pastures 

The mean monthly burdens of Haemonchus con­
tortus, Ostertagia circumcincta, Trichostrongylus spp. 
and M. expansa recovered from the lambs slaughtered 
in Surveys 1 and 2 and the percentage of worms of the 
first 2 species in the 4th stage of larval development 
are summarized in Table 3. 

Haemonchus contortus: Peak burdens of predomi­
nantly early 4th stage larvae were recovered from the 
lambs slaughtered during April and May in each 
year of Survey 2. Peak burdens of adult worms were 
recorded during April and May 1971, January 1972 
and January and March 1973. 

Peak faecal worm egg counts were recorded from 
the sheep which served as "seeders" during March­
May 1971 , January and February, and November and 
December 1972 (Fig. 2). 

The mean percentage of worms in the 4th stage of 
development increased from 43 , 8 % during January 
until it reached 95,6 % during June . Thereafter, it 
?ecreased to I 0, I % in November and rose to 36,6% 
m December (Table 3). 

Ostertagia circumcincta: Peak levels in total worm 
burden were generally encountered in the lambs 
slaughtered from April-October. During 1973 the 
worm burdens remained at a particularly low level 
unt il the conclusion of the survey. 

Peak faecal worm egg counts were recorded in the 
" seeder" sheep during October and November 1971, 
February and October-December 1972 and during 
March and April 1973. 
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The mean percentage of worms in the 4th stage of 
development increased from 38,0 % during January 
to 72,5 % during July and August. 

Trichostrongylus spp: Trichostrongylus colubriformis, 
Trichostrongylus falculatus and Trichostrongylus ruga­
tus were recovered, but the exact number of each 
species was not determined. Peaks in total worm 
burdens were encountered from April-August in 
each year of the survey. 

The faecal worm egg counts of the "seeder" sheep 
reached a peak during June 1971 , March-December 
1972 and during March 1973. 

Nematodirus spathiger: Total mean burdens never 
exceeded 123 worms, but within the limits of this 
number peak burdens were recovered from the lambs 
slaughtered during October and November 1971 and 
October 1972. 

Oesophagostomum columbianum: Peak total worm 
burdens were recovered from the lambs slaughtered 
during April and May 1972, and May 1973. 

The "seeder" sheep had peak faecal worm egg 
counts during May and June 1971, January-March 
and June-October 1972. 

Moniezia expansa: The eggs recovered from gravid 
segments indicated that M. expansa was the only 
species present as gravid worms, but no specific 
identification was attempted if there were no gravid 
segments present. 
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TABLE 3 The mean monthly worm burdens of tracer Jambs slaughtered at Hennops River 1968-73 

Total No. of 
Month sheep H. cantor/us 

slaughtered 

Total 
I 

% 4th stage 

Jan ........... 9 696 43,8 
Feb .......... . 10 1 168 65,2 
Mar. .......... 10 1 003 61,6 
Apr. ....... . .. 13 3 840 92,5 
May ... ... . ... 13 4 127 92,9 
Jun ........... 10 720 95,6 
Jul.. .......... 10 198 92,1 
Aug ........... 8 238 82,6 
Sep ........... 8 33 60,8 
Oct.. .......... 10 32 75,2 
Nov ........... 13 137 10,1 
Dec ...... . ... . 13 462 36,6 

Cestode burdens varied considerably between indi­
vidual lambs but the largest numbers were generally 
recovered from lambs slaughtered from October-May. 
The greatest number of scolices recovered from a 
single lamb was 788. 

Rainfall was generally low or absent from May­
September, but with irrigation the total monthly 
precipitation on the pastures always exceeded 100 
mm except during June 1971 when it dropped to 
approximately 75 mm. 

In each year regrowth of the pastures slowed down 
during April and virtually ceased during May. It 
commenced again during September and was excel­
lent from October onwards. 

DISCUSSION 

During both surveys, virtually the same pastures, 
periods of exposure of tracer lambs and methods of 
helminth recovery were utilized. The provision of 
moisture to the pastures by means of regular sprinkler 
irrigation largely countered the usual variation in 
monthly rainfall. It was thus possible to combine the 
findings of the surveys and determine the mean 
seasonal occurrence of helminths on the pastures at 
Hennops River. Table 3 is a summary of these findings 
for the 4 major genera. 

The fact that the sheep were starved for 48 hours 
prior to slaughter and the helminths recovered at 
necropsy were thus 2-35 days old, must be taken into 
consideration when an estimate is made of the 
percentage of 4th stage worms which should theoreti­
cally be present. 

Haemonchus contortus 
In this species, the 3rd moult occurs 1 t days and the 

4th moult from 9-11 days after infestation (Veglia, 
1915). Supposing that the same level of infestation was 
acquired daily from the pastures, there should, 
theoretically, be few 3rd stage larvae in the tracer 
Iambs at slaughter and 4th stage larvae should 
account for 7/33 (21 ,2 %) of the worm burden. 
Except during November, when 4th stage larvae 
comprised only 10,1% of the total infestation, the 
percentage of worms in this stage of development 
always exceeded 36% (Table 3). 

From April-July . more than 90% of the worms 
were in the 4th larval stage of development. This 
retardation in the 4th stage was not dependent upon 
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Mean worm burdens 

Trichostrong-Ostertagia spp. M . expansa ylus spp. 

Total 
I % 4th stage Total Total 

59 38,0 117 18 
80 55,3 90 168 
86 63,6 147 22 

380 63,0 843 24 
733 44,7 1 506 31 
310 59,7 482 3 
826 72,5 331 2 

1 106 72,5 330 4 
632 60,2 25 6 

1 152 21,8 183 6 
221 22,5 126 124 
114 26,0 89 18 

the magnitude of the total burden of H. contortus, for, 
while the highest burdens of this species were recorded 
during April and May, the degree of retardation 
during July, when the total burden was considerably 
lower, was as high. These findings are in general 
agreement with those of Southcott, Major & Barger 
(1976) in New South Wales except that they recovered 
peak numbers of H. contortus from tracer lambs 
grazed during January-March, that is, prior to the 
onset of maximum larval retardation. 

The phenomenon of arrested development, reviewed 
by Michel (1974), accounts for this extension of the 
life cycle in the 4th larval stage and ensures that the 
parasite survives unfavourable external environmental 
conditions in a favourable internal habitat in which 
it can develop to maturity once the external conditions 
are more suitable. This phenomenon has been 
described in 0. circumcincta infestations in sheep by 
James & Johnstone (1967), Connan (1971) and Reid 
& Armour ( 1972), and in H. contortus by Muller 
(1968), Connan (1971), Blitz & Gibbs (1972), Brunsdon 
(1973) and Waller & Thomas (1975), and possibly 
corresponds to diapause in insects as suggested by 
Armour & Bruce (1974). 

As the winter conditions at Hennops River are not 
severe, the development of H. contortus is not 
completely inhibited as it is in countries where the 
winters are cold (Connan, 1971; Blitz & Gibbs, 1972; 
Waller & Thomas, 1975). Nevertheless the prolonged 
period of hypobiosis from February-October severely 
limits the potential number of generations in a year. 

A further factor in the prolongation of the period of 
generation is the apparent time-lag between maximum 
contamination of the pastures with eggs and the 
subsequent availability of larvae. During 1971, maxi­
mum faecal worm egg counts were recorded in the 8 
untreated lambs during March-May and maximum 
H. contortus burdens in the tracer Iambs during 
April and May. Maximum worm egg counts of the 
actual "seeder" sheep, were not recorded until 
January and February 1972, and again during Novem­
ber and December of the same year, while maximum 
worm burdens in the tracer lambs were only en­
countered during April and May of 1972 and 1973. 
Thus maximum contamination of the pastures with 
H. contortus eggs preceded maximum larval availabi­
lity by several weeks. Similar observations were made 
in N. E. England by Waller & Thomas (1975), while 
Southcott et a/. (1976) found that summer contami-
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nation of pastures in New South Wales was rapidly 
translated into peak worm burdens in tracer lambs. 
The increase in worm burden during autumn in this 
survey, however, may be because pasture regrowth 
declined and ceased during April and May and 
consequently the number of larvae per kg of herbage 
increased . It could also be because more I st and 2nd 
stage larvae survived because of the cooler conditions 
and thus more 3rd stage larvae became available. 
The decrease in temperature in June and subsequent 
months prevented further development of H. contortus 
larvae and thus further pasture contamination. 

The delay between contamination and infestation, 
combined with the prolonged period of arrested 
development , could mean that certain worms would 
complete only one generation a year, an observation 
made by Connan (1971) inS. England and Waller & 
Thomas (1975) in N . E. England. Other worms, less 
prone to inhibition, could complete 2 or more gene­
rations a year. This variation in arrested development 
in strains within a population has been discussed 
by Michel (1974) . 

In the flocks lambs and "seeder" sheep, self-cure of 
H. contortus infestation occurred in May 1970, July 
1971, March and June 1972 and January 1973. The 
rise in egg counts during October and November 1969 
and 1971 was probably due to the maturation of 
overwintering-, or immunologically retarded larvae 
later reinforced by the ingestion of fresh infestation 
from the grazing. During 1972, the egg counts 
recorded before December were probably entirely due 
to the maturation of overwintering larvae as very 
little new infestation was acquired from the pastures 
at this time (Table 2). The ingestion of the first 
substantial numbers of infective larvae during January 
1973 (Table 2), however, resulted in self-cure which 
effectively depressed egg counts due to H. contortus 
for the remainder of Survey 2. 

Ostertagia spp. 
Ostertagia circumcincta undergoes the 3rd moult 3 

days after infestation and the 4th moult, 6 days later 
(Denham, 1969). Thus, at slaughter, the tracer lambs 
should have harboured a few 3rd stage larvae (these 
were not recovered, however, possibly because the 
techniques used were not sensitive enough), 4th stage 
larvae and adult worms. Provided equal numbers of 
larvae had been acquired on a daily basis, the 4th 
larval stages should have accounted for 6/33 (18 , 2 %) 
of the total population at slaughter. 

A ratio of immature to adult worms approximating 
the above percentage was recorded in the sheep 
slaughtered from October-December (Table 3) . At all 
other times, the greater percentage of worms in the 4th 
stage of development indicated retardation. The degree 
of retardation in the 4th stage was not dependent 
upon the number of worms present, for, though in 
August and October the mean total worm burdens 
were practically identical , the highest and lowest 
percentages of arrested development were recorded 
in these months respectively. 

Arrested development in Ostertagia spp. infestations 
occurred later in the autumn and ceased sooner in the 
spring than the same phenomenon in H. contortus. 
The degree of retardation was not as great as in H. 
contortus and maximum retardation was only en­
countered during July and August . 

As can be seen from the mean total worm burdens 
in these surveys and the results of Muller (1968), 
Anderson (1972; 1973) and Southcott eta!. (1976), 0. 
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circumcincta in the southern hemisphere favours the 
cooler months of the year from autumn until spring 
for development on the pastures. Because of this 
natural preference for cooler conditions, the pressure 
to overwinter as inhibited 4th stage larvae will be 
lower and will occur later than for H . contortus 
which in these surveys preferred the warmer months 
from December-May for development on the pastures. 
Where the climate is colder, however, as in Cambridge, 
England, the greater overwintering pressure results in 
the virtual cessation of development during the 
winter months (Connan, 1971). 

When these factors are taken into consideration, it 
is probable that, under the climatic and management 
conditions prevailing at Hennops River, the generation 
time of Ostertagia spp. is shorter than that of H. 
contortus. The relatively small number of eggs laid by 
the female worms (Kauzal, 1933) and the warm 
summers, however, probably preclude a major role 
for this nematode. 

The particularly warm weather experienced during 
December 1972 and January 1973 probably played a 
considerable role in reducing the 0. circumcincta 
infestation available to the tracer lambs in 1973. The 
"vacuum-cleaner" effect of the large numbers of 
other lambs grazing the pasture at this time must also 
be borne in mind. Although these lambs were probably 
ingesting substantial numbers of larvae they were 
contributing little to further pasture contamination 
as they were treated with anthelmintics at 4-weekly 
intervals. 

Trichostrongylus spp. 
In Survey I, only T. colubriformis was recovered, 

while, in Survey 2, this species and T. falculatus and 
T. rugatus were encountered. 

No pattern of retardation in the 4th larval stage 
could be discerned in these parasites at any time 
during the year. Muller (1968), however, has suggested 
that Trichostrongylus spp. overwinter in the 5th stage 
but, as no attempt was made in this trial to differen­
tiate 5th stage from adult worms, no conclusions on 
this postulation can be drawn. 

The peak Trichostrongylus spp. worm burdens 
encountered during April and May of 1972 and 1973 
were preceded in each year by a rise in the Trichos­
trongylus spp. egg counts in the seeder lambs. Despite 
the fact that these egg counts remained at a fairly 
high level until November 1972, the infestation 
acquired from the pasture decreased from June 
onwards, when the temperature at soil level was 
probably unfavourable for the development of the 
majority of eggs and larvae (Levine & Andersen 1973). 
The atmospheric temperatures recorded in Fig. 2 can 
only serve as a rough guide as they were recorded 
above the ground in a sheltered locality and Ander­
sen, Levine & Boatman (1970) have shown that these 
temperatures are invariably lower than those recorded 
at the soil surface beneath 7-10 em of grass. 

The increased worm burdens during autumn con­
firm the observations of other workers that the free­
living stages of this genus thrive during cool, moist 
conditions (Muller, 1968; Donald, 1968; Anderson, 
1972). 

Cooperia spp. 
The Cooperia spp. infestations in Survey 1 were 

acquired from the pasture on which the calves h~d 
grazed. Those present in the sheep slaughtered m 
September and October 1969 had probably been 



acquired by the lambs when they passed through the 
pasture grazed by the calves, on the way to their own 
pasture. 

Oesophagostonum columbianum 
The recovery of 0. columbianum in Survey 2 after 

its virtual disappearance in the tracer lambs slaugh­
tered during the latter half of Survey 1 indicates that 
this parasite may take a particularly long time to 
become established on artificial pastures. The long 
prepatent period of this parasite (Veglia, 1923) and 
relatively small numbers of adults recovered generally 
(Barrow, 1964; Rossiter, 1964) would contribute 
considerably to this phenomenon. The long prepatent 
period accounts for the virtual absence of 0. colum­
bianum in many areas where it had previously 
occurred, but where the simultaneous occurrence of 
H. contortus during the summer months had neces­
sitated the use of broad-spectrum anthelmintics admi­
nistered regularly at short intervals. 

The peak burdens of 0. columbianum recovered 
during May 1972 and 1973 could be because regrowth 
of the pastures had slowed down or ceased and that 
more larvae per unit mass of feed were thus available. 
This seems to apply to other genera too, but, whereas 
it became too cold after this for the further develop­
ment of H . contortus or 0. columbianum on the 
pastures, the nematodes, which prefer cooler con­
ditions, were still recovered in subsequent months. 

Dictyocaulus filaria 
The increase of D. filaria infestation in the lambs 

slaughtered in Survey 1 during May-July 1970 may 
be due to 2 factors. Firstly, the cooler conditions 
were favourable for the free-living stages (Rose, 1955) 
and, secondly, the introduction of the 18 worm-free 
Merino and 14 worm-free Karakul lambs during 
March and May resulted in increased pasture con­
tamination. The flock lambs would by this time be 
reasonably resistant to D. filaria infestation and thus 
pasture contamination would be low. The intro­
duction of this large number of susceptible lambs 
would boost pasture contamination once they became 
infested and result in increased burdens in the tracer 
lambs. During July 1970, 2 of the Karakul lambs 
succumbed to massive D. filaria infestations, thus 
indicating that infestation continued to increase during 
the winter months. 

No attempt was made to recover the larval stages 
of D. filaria from the lymph glands of the tracer 
lambs as described by Anderson & Verster (1971). It 
is probable that the total recorded worm burdens of 
this species would have been higher had this been 
done. 

No lungworms were recovered from any of the 
sheep slaughtered in Survey 2, the result probably of 
the removal of all the susceptible sheep from the 
pasture during the months between the 2 surveys. 
The remaining seeder sheep, had probably acquired a 
solid immunity because of the prolonged exposure to 
infestation and were thus incapable of re-contami­
nating the pastures. 

Moniezia expansa 
The seasonal incidence of this cestode is largely 

dependent on the oribatid mites which serve as inter­
mediate hosts. The fact that the development of the 
cysticercoids to maturity in the mites is retarded 
during the winter months (Kuznetsov, 1970), accounts 
for the lower seasonal incidence of infestation during 
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these months. Large numbers of these overwintering 
cysticercoids will mature during spring and thus 
account for the high burdens in the lambs slaughtered 
during November (Table 3). In the United States, 
Worley, Jacobson & Barrett (1974) have suggested 
that the high incidence of cestode infestation in lambs 
grazed for a limited period on summer pastures is due 
to their ingestion of overwintering oribatid mites 
containing tapeworm cysticercoids. 

During December and January the length of the 
days and the atmospheric temperatures both increase 
and the mites are probably only available on the 
pasture from the late afternoon until the early morning 
(Soulsby, 1965). As the sheep in these surveys were 
generally housed during these times this could account 
for the decrease in incidence during these months. 
With the advent of cooler weather and shorter days 
during February and the remaining summer and 
autumn months, the incidence of infestation increased 
again. 

General 
With slight species vanatwns, lower levels of 

infestation of most nematode species were encountered 
in the tracer lambs slaughtered from September­
December. In Victoria, Australia, Anderson (1972) 
considered it significant that larvae tended to dis­
appear rapidly from the pasture when the mean 
temperature rose above 15 oc after a period of colder 
weather, and at the same time relative humidity was 
also decreasing. Southcott et a!. (1976) suggest that 
climatological stresses appear to be the most likely 
factors involved in larval disappearance. At Hennops 
River, solar irradiation must be considered as a stress 
factor during these months as pasture regrowth is 
only just beginning, rainfall is sparse and consequently 
cloud cover is poor. 
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