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FURTHER STUDIES ON THE EPIZOOTIOLOGY OF NEMATODE PARASITES 
OF SHEEP IN THE KAROO 

J. H . VILJOEN, Veterinary Investigation Centre, Beaufort West 

ABSTRACT 

VILJOEN, J . H . Further studies on the epizootiology of nematode parasites of sheep in 
the Karoo. Onderstepoort J. vet. Res., 36 (2) , 233-264, (1969). 

The dominant parasites in the Karoo are Nematodirus spathiger (Railliet , 1896) and Trichos
trongylus falculatus Ransom , 1911 . In the moister eastern regions Haemonchus contortus (Rudolphi, 
1803) and Oesophagostomum columbianum (Curtice, 1890) occur but they decrease markedly as 
the region becomes more arid . Ostertagia circumcincta (Stadelmann , 1894) is of little or no sig
nificance. 

The free-living stages of N. spathiger are highly resistant to heat and desiccation, but T. fa l
culatus cannot survive if the mean monthly mean temperatures exceed 20°C and even if the monthly 
rainfall exceeds 50 mm , there is but a slight increase in worm burdens. Both species reach peak 
worm burdens in winter. The presence of H . contortus or possibly 0. columbianum has a deleterious 
effect on N. spathiger. 

Strategic drenching is recommended in March and July and tactical drenching when climatic 
conditions are favourable . 

INTRODUCTION 

Studies on the seasonal incidence of nematode 
parasites of sheep have been carried out in different 
areas of the Cape Province (Fig. 1) by Barrow (1964), 
Rossiter (1964), Viljoen (1964) and Muller (1968). 
The studies at Grootfontein (Viljoen, 1964) were 
extended to the central Karoo to include Nelspoort 
and Klerefontein (Fig. 1) ; the results of these ex
periments are described in this paper. 

The vegetation in this area consists of a mixture of 
Karoo bushes, e.g. Pentzia spp., Chrysocoma sp., 
Eriocephalus sp. , and Mesembryanthemum spp., and 
annual grasses (Aristida spp.), together with other 
stunted shrubs and thorn trees along river beos 
(Acocks, 1953). 

The rainfall is seasonal, but very erratic, and varies 
from an annual average of 190 mm (7.6 in) at Klere
fontein in the west, to 365 mm (14.6 in) at Grootfon
tein . Most of the rain is recorded during the late 
summer-autumn period in the form of infrequent 
thunderstorms. Spring rains are often absent ; if 
any rain falls in spring it is usually Jess than the 
early summer rainfall. Temperatures fluctuate con
siderably and in both summer and winter differ
ences of 13 o to 17 oc between the mean monthly 
minimum and mean monthly maximum are frequently 
recorded . 

Ryksen (1939) pointed out that conditions in the 
semi-arid Karoo are unfavourable for the survival 
of the free-living larvae of the common parasitic 
nematodes: the rainfall is low and poorly distributed; 
the low density of stocking does not facilitate a 
high intake of larvae by the host and, finally , the 
pasture provides very little shelter and few facilities 
for migration by the larval forms . Nevertheless, 
worm infestations of sheep do occur in the Karoo. 

Ryksen (1939) found that Nematodirus is the main 
parasite in arid regions. Monnig (1942) stated that 
other genera introduced into this area by the large 
scale migration of sheep during the 1933 drought, 
could also persist here as Nematodirus lowered the 
resistance of the host to other infestations. 
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Viljoen (I 964) showed that at Grootfontein, 
moderate to high burdens of Nematodirus, Haemonchus 
and Trichostrongylus can be found . 

Of the two experiments described here one is a 
study of the seasonal incidence of the common 
nematode parasites of sheep, whi le the other con
cerns the availability to the grazing sheep of live 
infective larvae on the veld. 

I. SEASONAL INCIDENCE IN LAMBS AND YEARLI NGS 

This was an extension of the trials carried out at 
Grootfontein to include the arid central Karoo. In 
order to determine the variations in worm burdens 
critical slaughter trials were carried out at regular 
intervals (Tetley, 1949; Morgan , Parnell & Rayski, 
1951; Parnell, 1962; Barrow, 1964 ; Rossiter, 1964 ; 
Viljoen , 1964 ; Dunsmore, 1965). 

Materials and Methods 

Location: These trials were carried out at the Groot
fontein Agricultural College (31 °29' S, 25 °02' E, 
altitude 1263 m), Middelburg district ; at Nelspoort 
(32 °10' S, 23 °03 ' E, altitude 1012 m), Beaufort 
West district ; and at Klerefontein (30 °58' S, 22 °08' E, 
altitude 1253 m), Carnarvon district (Fig. 1). 

Climatic conditions: Throughout the experimental 
period, climatic conditions were recorded at each of 
the three stations (Appendix Tables 1, 2 and 3). 

Grazing: The grazing at the three stations is natural 
Karoo veld and the sheep were kept under a continual 
grazing system without any rotation . At Grootfontein 
the camp was 84 hectares, at Nelspoort 414 and 
at Klerefontein 408 hectares .* Because of the pre
vailing drought conditions, lucerne hay was supplied 
during the second half of the survey at Grootfontein 
and Klerefontein ; at Nelspoort it was frequently 
supplied throughout the experimental period. The 
experimental camps were all infested beforehand by 
sheep introduced from the immediate vici nity of each 
station . 

(*) 1 morgen = 10,000 yd 2 = 8 361. 3m2
, i.e. 0.83613 hectares 
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FIG. 1.- Stations where critical slaughter trials were performed 

Sheep: Initially each experimental flock consisted 
of 150 Merino lambs, bought from farmers adjacent 
to Grootfontein, Nelspoort and Klerefontein re
spectively. At Nelspoort the lambs were born early 
in the winter while those at Grootfontein and Klere
fontein were spring lambs. They were weaned and 
introduced into the experimental camps at an age 
of 3 to 4 months. All the animals were ear-tagged 
and inoculated against enterotoxaemia and blue
tongue at an early age. Thereafter these inoculations 
were repeated annually. 

All sheep were treated against cestodes. The flock 
at Nelspoort acquired a heavy infestation of Nemato
dirus while grazing on a green lucerne pasture for 
one week before introduction into the trial. Some of 
them died and the rest of the lambs were treated 
with thiabendazole to prevent further deaths. The 
other flocks were not treated against nematodes. 

Slaughter and examination post mortem : Periodic 
slaughtering commenced when the lambs were 3 
to 4 months old and continued for a period of 2 
years, as follows: 

(i) At Grootfontein from 4 February 1965 to 
2 March 1967. 

(ii) At Nelspoort from 8 October I 964 to I 1 
August 1956. 
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K- K•rctontei~ 
N- Ne lspoort Vit;oen 
G- Grootfontein 
0- Outeniqua ( Muller ) 
D- Dohne ( Barrow 1.1 
8-Bathurst ( Rossiter) 

.. 

(iii) At Klerefontein from 10 February 1965 to 
7 March I 967. 

Whenever possible five randomly selected sheep 
from each flock were slaughtered every 28 days. 
On a few occasions, however, the intervals between 
slaughter varied from 24 to 32 days. 

Sheep were slaughtered after a starvation period of 
72 hours. The gastro-intestinal tract was removed 
and the worms were recovered according to the 
procedures described by Reinecke (1961). Identifi
cation of the larvae was done according to the des
criptions of Veglia (1915, 1923), Monnig (1927), 
Kates & Turner ( I955) and Douvres (I956, 1957a, 
b). 

If large numbers of worms of the same genus were 
present, at least 80 adult males were identified and the 
number belonging to each species estimated from this 
identification. Only the genus of the females was 
determined . 

Stocking rate: As sheep were slaughtered they were 
replaced by an equal number of animals of the same 
age to maintain the stocking rate. This was three 
sheep per I. 7 hectares at Grootfontein and one per 
2.5 hectares at Nelspoort and Klerefontein. 

Statistical methods: As there was a variance in 
individual worm burdens in the sheep slaughtered 
during any particular month, the log (x + 1) trans-
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TABLE 1. - Climatic Data at Grootfontein 

Temperatures 
Rainfall 

, \ Mean maximum \ Mean minimum i Mean monthly mean 
'________ I \ ______ _ _ 

I I Average II I Average I I Average 

1

: I Average 

I 

mm over last oc over last 1 oc over last °C 1 over last 
20 years 1 20 years j 20 years 

1 

20 years 
------------------~--------------~-----~------------

February 1965 . . . . . . . . . . . . . . . . . . 14 . 3 I 56.7 I 30.5 I 28.9 I 12.3 12.4 I 21.4 i 20.7 
Mar_ch .. .. .. .. .. .. .. .. .. .. .. .. 6.8 63.4 j 27.8 26.3 10.8 10.6 

1 
19.3 18.5 

April . . .... .. .. ...... . . ..... ... 50 .6 28.9 
1

. 21 .0 22.6 j 8 .0 6 . 6 j 14 . 5 14.6 
May ...... .. .... ................ 0.4 18.3 19 . 2 18 . 8 , 2 . 6 3.1 10 .9 11.0 
June ................ ........ .. .. 36.2 7 . 5 13.7 16.2 - 1.8 - 0.5 I 6.0 7.9 
July .... .. .......... .... ...... .. 55.7 10.3 15.8 15.4 1.3 - 0.9 8.6 7 . 3 
August .. .. .. .. .. .. .. .. .. .. .. .. 4.9 8.1 20.2 18.7 4 .0 0 . 7 12.1 9.7 

Month 

September.. .. ................ .. 6.1 18.3 22.8 21.3 6.7 3 . 6 14 . 8 12 . 5 
October .. .... ........ ....... 00 . 58.8 23.3 21.1 24.3 6.5 6.5 13 . 8 15.4 
November . . . . . . . . . . . . . . . . . . . . . . 93.2 37.4 24 . 9 26.3 8 . 8 8 . 9 16 .9 17.6 
December .. .. .. .. .. .. .. .. .. .. .. 0.6 37.5 29 . 8 29.3 9.4 10.8 19.6 20.1 
January 1966 .... ...... .... 00 .. 32 . 3 43.4 32.0 29.7 14 . 6 12.1 23.3 20.9 
February. . . ...... . . . ... .... ... . . 38.7 56.7 27.7 28.9 12.0 12 .4 19 .9 20.7 
March .. 00 .. 00 .. ...... .. 00 .. .. 13.2 63.4 29 .0 26.3 11.8 10 .6 20.4 18.5 
April .... ...... 00 ...... ........ 22 .0 28.9 22.0 22 . 6 5.0 6.6 13. 5 14 .6 
May. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 4 16. 3 19. 8 18.8 3 . 3 3. 1 11 . 6 I I . 0 
June .. .... .... .. .. .... .. .. ...... 12.7 7.5 17.3 16 . 2 1.0 - 0.8 9.2 7.9 
July........ .. ............ .... .. 0.0 10.3 16 .7 15.4 0.9 - 0 .9 8.8 7 . 3 
August .. .. ...... .. 00 .. .. .. .. .. 0. 6 8 . I 19. 9 18 . 7 2. 6 0. 7 11. 3 9 . 7 
September ............ .. . .... ... 18.1 18 . 3 21.2 21.3 4.1 3.6 12 . 7 12.5 
October .. .. .. .. .. .. .. .. .. .. .. .. 16.6 23.3 25.6 24.3 7.8 6.5 16.7 15.4 
November . . . . . . . . . . . . . . . . . . . . . . 15.5 37.4 27.9 26 . 3 10.0 8.9 19 .0 17 .6 
December.. .. ...... .. ...... .... 18.4 37.5 31.8 29 . 3 13 . 7 10.8 22 .8 20 . 1 
January 1967 .. .. .. .. .. .. .. .... 95 .0 43.4 29.9 29 .7 13 . 5 12.1 21.7 20 .9 
February .... .. .... .... . ........ . 44 .3 56.7 27.7 28.9 13.6 12.4 20.7 20.7 

TABLE 2. - Climatic Data at Nelspoort 
· -~-----------·-------~--------~~-----·-· - - --- ----·--··- ---· 

Temperatures 

I Rainfall - - - ------ - ------- - - - --- -------
1 Mean maximum I Mean minimum I Mean monthly mean 
~ ----,-- --- ----- - ~----,----

Average I Average Average I I Average 
over last oc over last oc over last °C over last 
15 years 20 years 20 years 20 years 

--------------------------------------------------------

Month 

mm 

September 1964 ......... . ..... . 37.0 18.0 20.4 22.7 6.0 7.8 13.2 15.3 
October .......... . ...... .. ... . . 28.6 20.0 23.8 25.8 9.9 10.4 26 .9 18.1 
November .... ..... .. .... . .. .... 30.0 38 .0 26 .7 28 .2 II. 1 12.6 18.9 20 .4 
December .................... .. 23 .2 28 .0 29 .8 30.4 13.5 14.4 21.7 22.4 
January 1965 • • •••• • 0 ••• • ••• ••• 63.3 21.0 32 .9 32.5 15.8 16.2 24.4 

I 
24 .4 

February . . .... ....... . .. . . .... .. 2.5 36.0 31.6 31 0 8 15.4 16 . 3 23.5 24.1 
March ........... . . . ... . .. ... . 34 . 1 61.0 28 .3 29.0 17.4 14 . 7 22.9 21. 9 
April ............... ... ........ 22.7 20.0 23.3 24 .8 11.2 10.8 12.3 17.8 
May ..... . . . ... .......... . . . ... . 10.0 15 .0 19.7 21.5 7.4 7.8 13. 6 14.7 
June ....... . ........ ...... .... .. 6.3 13 .0 16.8 19.0 - 1.4 5.0 7 .7 12 .0 
July ... ..... .. .. ... . ..... . ...... 18.9 9.0 18.3 18.1 

I 

5.9 4.9 12.1 11.5 
August . . ... . . . ...... ... . ...... 2 .6 10.0 22.0 20 .2 7.1 5.5 14.6 12 .9 
September .. ... .. ....... . . .. .... 2.3 18.0 24.9 22.7 9 . 6 7.8 17.3 15.3 
October •• • ••• 0 ••• • • •••••• • ••••• 32.2 20.0 23 . 6 25.8 10.1 104 

I 
16.9 18.1 

November ••• ••• ••••• • 0 •• ••••• •• 24.9 38 .0 27.2 28.2 12.2 12.6 19 . 7 20.4 
December ..... . . . .......... . ... 5.0 28.0 30.0 30.4 13.0 14.6 21.5 22. 5 
January 1966 .... . ......... . ... 25.5 21.0 34.0 32.5 17. I 16.2 I 25.6 24 .4 
February . . .... .... .... .. ...... .. 9.5 36 .0 29.0 31.8 12.4 16.3 20 .7 24. 1 
March ••• •••• 0 • • • ••• •••• • • • • •• 6 .5 61.0 30 . 3 29 .0 11.9 14.7 21.2 21. 9 
April ........ .. . . . .. . . ........ . 10.0 20.0 20 . 3 24 .8 

I 

8.3 10 . 8 14 . 3 7 .8 
May ........... .... ... .. ..... ... 1. 1 15.0 22.0 21.5 4.5 7.8 13. 3 14 . 7 
June ... .. ..... . .. .... . . ..... ... ·1 6 . 3 13 .0 19.2 19.0 0.4 5.0 9. 8 12.0 
July ..... . . ..... . .... . ... . .. . .. . 0.0 9.0 18.1 18. I 

I 

0.3 4.9 9 .2 

I 
11.5 

August ...... ..... ... ... . .. . . .. , 3 . 2 10.0 20.3 20.2 1.3 5.5 10 .8 12.9 
I I ! 
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TABLE 3.- Climatic Data at Klerefontein 

Temperatures 

Rainfall 

Month I Mean maximum Mean minimum Mean monthly mean 

1

-··-·.----

1 

Average Average I Average I Average 
mm over last oc over last oc 

1 
over last oc over last 

30 years 20 years 
1 

20 years 20 years 
---- - - - - -------------- -------- --·-·--1-- --- :----- 1----- - ----

February 1965 .... .. . . ... . . . . . 
March . . ...... ... .. . . . .. . . . . . . 
April .. . . ...... . . .. .. . . ... . . . . . 
May . . . . .. .... .. .. . . .. . ..... . .. . 
June . ..... . . . . . . . . .. .. .. . .. . ... . 
July . .. . .. ... . .. . .. .. . ... ..... . . 
August . .... . . . . ... . . . . .... . . . . 
September . . .. . . ... . ..... . ... .. . 
October . . . . . . . . . . .. ... .. ... . .. . 
November . . . . . . . . .... .... . ... . . 
December . . .. . .. . . . .. .. . .... .. . 
January 1966 . . . . .... . .. . . . . . . . 
February . .. . . ... . .. . . . . . .. . . ... . 
March ..... . . ... ... . ....... . . . 
April ..... . .... .. .. . .... .. . . .. . 
May .. . ... ..... . ... ... .... . .. . . . 
June . .. . . . . .. ... ... . . . ... . . .. .. . 
July . ...... . . . ..... . . . . . .... ... . 
August . . .. .. . . . . . . . . . . ... . .. . . 
Septerri ber .. .. .. .. . . . . . ... . .. . . . 
October .. . .. . . .. . . .. . . . . .. . ... . 
November ... ... . . . ... ... . .. . . . . 
December . . . . ..... . . ... . . . . . . . . 
January 1967 ... .. .. . .. .. . .. .. . 
February ...... . .. . .. .. . . . .. . ... . 

0.0 
95.8 
43.4 
0.0 
4 .0 
3.3 
1.5 
0 .0 

11.8 
19.7 
0.0 

94.9 
3.8 
4.9 I 

0.0 
0.0 

12.1 
0.0 
0.0 
0.8 

1 

9.6 
9.5 
6.4 
3.5 I 9.2 

28.5 
39.4 
34.4 
12.9 
5.6 
6.0 
5.3 

Jl .2 
9.7 

17 .3 
12.5 
16.5 
28.5 
39.4 
24.4 
12.9 
5.6 
6.0 
5.3 

11.2 
9.7 

17.3 
12 .5 
16.5 
28 .5 

formation described by Snedecor & Cochran ( 1967) 
was used to normalize the data. This transformation 
converted individual burdens, as well as monthly 
averages, into homogenous and comparable figures. 
The transform ed data were used to plot the graphs in 
Fig. 2. 

Results 
The variations in worm burdens recovered every 4 

weeks are summarized in Appendix Tables 4, 5 and 6 
and shown graphically in Fig. 2. 

The following species of helminths were identified: 
Haemonchus contortus (Rudolphi, 1803) 
Ostertagia circumcincta (Stadelmann , 1894) 
Trichostrongylus colubriformis (Giles , 1892) 
Trichostrongy lus falculatus Ransom, 1911 
Trichostrongylus rugatus Monnig, 1925 
Nematodirus spathiger (Raill iet, 1896) 
Oesophagostomum columbianum Curtice, 1890 

A few Trichuris sp. were found in several sheep 
during the survey at Grootfontein ; these were ig
nored. 

Trichostrongylus spp. 
Out of a total of 409 experimental sheep slaughtered 

at the three stations only 4 per cent (18 sheep) were 
negative for Trichostrongylus spp. 

T. falculatus predominated but a few T . colubri
f ormis and T. rugatus were present in 12 sheep. 
T. falculatus usually contributed 90 per cent or more 
of the tota l adult males examined . Fourth stage 
larvae were present in low numbers in some of the 
ani mals during the autumn of 1965. 

33.2 
29 .3 
23 .4 
22 .2 
] 6 . 3 
18 .2 
22.4 
26.4 
25. I 
30.5 
31.0 
35.4 
29.0 
28 .4 
20.4 
19.9 
17 .5 
15 .4 
18 .9 
21 .5 
26.6 
28 .5 
32.1 
31.6 
31.4 

34 .0 
30.7 
26.1 
22.2 
18 .6 
18 .3 
21.4 
23.9 
26 .1 
30.6 
33.3 
24.6 
34.0 
30.7 
26.1 
22.2 
18 .8 
18.3 
21.4 
23 .9 
28 .1 
30.6 
33 .3 
34 .6 
34.0 

16 .6 
14.1 
10.8 
5.8 

- 0 . 1 
1.8 
4.5 
9.5 
9.7 

13.0 
17 .0 
19.2 
12.5 
12.7 
7.2 
2.8 
1.7 
0.3 
2.4 
4 .2 
9. 1 

10 .9 
11.5 
15 .0 
13 . 2 I 

17.1 
14.9 
10 .2 
5.8 
2.0 
1.2 
3.0 
6.0 
9 .8 

13.1 
15.3 
17.6 
17 .1 
14 .9 
10.2 
5.8 
2.0 
1.2 
3.0 
6.0 
9.8 

13.1 

15.3 I 17 .6 
17 .1 

24 .9 
21.7 
17 . I 
14 .0 
8 . J 

10 .0 
13.5 
18.0 
17.4 
21.8 I 24.0 
27.3 
20 .8 
20 .6 
13.8 
11.4 
9.6 
7.9 

10 .7 
12 .9 
17 .9 
19.7 
21.8 
23 .3 
22 .3 

23.6 
22.8 
18.2 
14.0 
10 . 3 
9.8 

12.2 
15.0 
18 .0 
21.9 
24.3 
26 . 1 
25.6 
22.8 
18.2 
14.0 
10.4 
9 .8 

12 .2 
15 .0 
19 .0 
21.9 
24 .3 
26.1 
25 .6 
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Crootfontein: Worm burdens rose steadily, with 
minor fl uctuations, to a peak in December, then fell 
gradually to a low level in May of the following year. 
Thereafter, although the trends were similar to those 
of the previous year, fewer worms were recovered . 

N elspoort: After an initial rapid rise from October 
to January, worm burdens remained at a fairly con
stant level for the following year. Thereafter they fell 
until April, then rose again steadily until August. 

Klere{ontein: Worm burdens fluctuated , rose to a 
peak in August and then remained at a fairly con
stant level until September of the following year. 
Thereafter they varied markedly during the rest of 
the survey period . 

Nematodirus spathiger 
This species was usually present and only 30 per 

cent (42 sheep) at Grootfontein , 14 per cent (20) at 
Klerefontein and 9 per cent (12) at Nelspoort were 
negative. 

On all the farms worm burdens fluctuated markedly, 
particularly in the relationship between the number of 
adults and of larvae recovered . More adults were 
recovered during the first 8 to II months of the ex
perimental period in sheep less than 12 to 15 months 
of age. As the animals grew older the larval stages 
became more numerous and were usually recovered 
in greater numbers than the adults. The total burdens 
of both larval and adult worms varied as follows:-

Crootfontein: Worm burdens increased in August 
and September and then fell again from November 
to January throughout the survey period. 
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KLEREFONTEI N 

FIG. 2.-Seasonal incidence survey. Monthly variations in worm burdens 

Nelspoort: Following good rains in January 1965 
(63.3 mm), the worm burdens rose in February to a 
high level that was maintained until April, then fell 
slowly. Subsequently they showed a slight rise from 
February to the end of the survey in August 1966. 

Klerefontein: The worm burdens differed from 
those at the other stations in that they were high 
initially in February, then fell rapidly until the end 
of April. Thereafter they rose again until June, fluctu
ated markedly for the following 12 to 14 months, 
rose to a peak in August 1966, and then fell again to 
low levels. 

Haemonchus contortus 
Apart from one animal , this species was consis

tently recovered at Grootfontein . At Nelspoort 40 
per cent and at Klerefontein 28 per cent of the sheep 
were negative. Adult burdens were usually high at 
Grootfontein, but seldom exceeded 100 worms at 
Klerefontein or Nelspoort. 

Groo~fontein : From May to September fourth 
stage larvae were predominant, and increased to a 
very high level. Adult burdens showed a downward 
trend until the end of September, then rose again . 

The decline of fourth stage larvae in October co
incided with a high burden of adult worms. During 
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November fourth stage larvae rose to a new peak, 
then fell again to very low levels from December 1965 
to February 1966. After a slight depression in De
cember, adults rose to a peak in January and February. 
From late summer until July adult worm burdens 
showed a downward trend, but more fo urth stage 
larvae were recovered . From July onwards there was a 
rapid increase in adults, with peak burdens during 
October 1966 and January 1967, after which they 
again decreased. From May 1966 to November 
1966 decreasing numbers of fourth stage larvae were 
recovered and they completely disappeared from 
December 1966 to February 1967. They reappeared 
in March 1967, when the survey was ended . 

Nelspoort and Klerefontein: As already mentioned 
the incidence of this paras it~ was low and immature 
stages were seldom seen . 

Ostertagia circumcincta 
Small numbers of adult 0. circumcincta were 

found from February 1965 to August 1965 at Groot
fontein , Klerefontein and Nelspoort. Immature 
stages were found during the late summer, autumn 
and winter of 1965 at Grootfontein . 

Oesophagostomum columbianum 
Despite the fact that 91 per cent of the sheep at 

Grootfontein were infested with 0 . columbianum 
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the individual burdens were low ; 20 per cent only 
had burdens of 50 or more adults. Larvae were 
recovered only from February to August 1965. Small 
numbers of adults were recovered from some sheep at 
Nelspoort and Klerefontein. 

Trematodes and Cestodes 
Despite the initial treatment for tapeworms, sheep 

were infested with Moniezia spp. after weaning. 

Comments 
Bioclimatographs 

Details of the variations in rainfall and temperature 
are summarized in Appendix Tables 1, 2 and 3. 

These data were used to construct bioclimato
graphs comparing temperature and rainfall. 

Levine (1963) records the temperature limits for the 
development of Trichostrongylus spp. as 6 o to 20 oc 
and those for H. contortus as 15 ° to 37 °C. According 
to Gordon (1948, 1953), Forsyth (1953) and Levine 
(1963), both these species require a minimum of 
50 mm (2 in) rainfall ; Roberts, O'Sullivan & Riek 
(1952) and Riek, Roberts & 0' Sullivan (1953) con
sider 76.2 mm (3 in) to be the optimum. 

In this survey the temperature requirements of 
Trichostrongylus spp. , i.e . 6° to 20 °C, were ful
filled at all the stations from April to October (autumn 
to early spring). The minimum temperature require-

J. H . VILJOEN 

ments of H. contortus (15 oq were exceeded from 
October to March (spring and summer). The minimum 
rainfall requirement (50 mm) was rarely fulfilled at 
any of the stations. There was sufficient at Groot
fontein only in April, July, October and November 
1965 and in January 1967; at Klerefontein in March 
1965 and January 1966 and at Nelspoort only in 
January 1965. 

It is clear, therefore, that although the temperature 
requirements of both Trichostrongylus and Haemon
chus are satisfied in the Karoo, the rainfall is quite 
inadequate. Furthermore, as the rain usually falls in 
scattered thunderstorms, the moisture is available 
for a limited period only. It is probably more realistic 
to regard 25 mm (1 in) as the minimum requirement 
for H. contortus. This is usually recorded in February 
and March at Nelspoort and Klerefontein and from 
November to April at Grootfontein (Fig. 3). 

H. contortus was consistently present in sheep at 
Grootfontein ; worm burdens rarely fell below 100 
and frequently exceeded 1,000 worms. At both Nels
poort and Klerefontein they were either absent or 
present in small numbers, rarely exceeding 100. In 
summer a monthly rainfall of 25 mm seems to be 
adequate for this worm to maintain itself in reasonable 
numbers. 

According to Monnig (1930), Rogers (1940) and 
Kates (1950) 0. columbianum is very sensitive to 
desiccation. This undoubted ly accounts for the fact 

BIOCLIMATOGRAPHS 

Jll 
OROOTFONTEIN NELSPOORT KLEREFONTEIN 

_lo_•.c 

-=-·s~_c _ 

0 

30 

20 60 80 . 100 0 20 40 60 80 100 0 20 40 60 80 

Mran monthly rainfall mm 

Fro. 3.- Seasonal incidence survey. Bioclimatographs, comparing normal year, with the years during which the survey was con
ducted 
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that it occurred in moderate numbers at Grootfontein 
only; it was rarely present at Klerefontein and all but 
absent at Nelspoort. 

These surveys showed that T. falculatus and N. 
spathiger are well adapted to conditions prevailing 
in the Karoo. These trials were, however, unsatisfac
tory in that they did not indicate the availability 
to the grazing animal of live infective larvae at differ
ent times of the year. 

JI. INFESTATION ON THE PASTURE 

Tetley (1959 a, b), Thomas & Stevens (1960) and 
Muller (1968) used worm-free lambs which grazed 
the pasture for a limited period to determine the 
availability of infective larvae at different times. 

These lambs were slaughtered and total and 
differential worm counts carried out post mortem. 

Muller ( 1968) considered this method preferable to 
either regular faecal worm egg counts or to pasture 
analysis, which were advocated by Taylor (1939), 
Crofton (1948, 1949, 1952, 1954, 1963), Baxter (1958, 
1959), Spedding, Brown & Wilson (1958), Gibson 
(1959), Thomas (1959) and Brunsdon (1960, 1962 b; 
1963 a) . 

It was therefore decided to introduce worm-free 
lambs onto the pasture for a spe<::ified period after 
which they were slaughtered. Their worm burdens 
were then compared with those of controls which 
had grazed the pasture from birth onwards. The 
disadvantage of this method is that it entails the 
collection and the identification of minute larval 
stages; these are difficult to detect even with a stereo
microscope as they are concealed by particles of the 
ingesta and of digested gut wall. This difficulty was 
e>vercome by concentrating the worms in a small 
volume with a modified Baermann apparatus placed 
in Shone's water bath (Shone & Philip, 1967 ; Reinecke, 
1967). 

Materials und Methods 

Location: These trials were carried out at Nelspoort 
in the camp used for the first experiment. 

Climatic conditions: These were recorded throughou t 
the survey period (Appendix Table 7). 

Grazing: This consisted of a camp of natural Karoo
veld, 414 hectares in extent, that was grazed continu
ally . Lucerne hay ad lib. was supplied as a supple
mentary feed for the first three months of the ex
perimental period. 

Sheep: The 180 Dorper (Dorset Horn X Black 
Head Persian) lambs used in this trial were born 
within a week of each other in the beginning of May, 
August and November 1967 and February 1968. At 
lambing the ewes and lambs were divided into two 
groups : 

Group A- "Jndicator" lambs: This group was kept 
worm-free from birth . They were housed indoors 
in pens with concrete floors, which were regularly 
cleaned. They were fed worm-free lucerne hay and 
feeding pellets. The ewes were treated for nematodes 
and cestodes to prevent contamination of the pens. 
These lambs and their dams were placed on the 
pasture as required. 

Group B-"Control" lambs : These lambs, with 
their dams, were kept on the pasture until they were 
slaughtered ; the ewes then remained on the pasture. 
The latter were treated against cestodes to prevent 
contamination of the pasture. 

The animals were ear-tagged and inoculated 
against enterotoxaemia. 

Stocking rate: A stocking rate of one sheep for 
every five hectares was maintained throughout the 
experimental period. The ewes remained on the pasture 
after their lambs had been slaughtered and other 
sheep were introduced to replace those slaughtered . 

Exposure to infestation: Group A- "Indicator" lambs : 
Five lambs and their dams were placed on the pasture 
every 3 weeks. The lambs born in May and August 
1967 presumably showed poor adaptation to grazing 
because they were suckling and consequently were 
very lightly infested at slaughter four weeks later. 

TABLE 7. - Climatic Data at Nelspoort 

Weekly i I 

I 

relative Rainfall 1 _ __ __ ___ _ 

__ ~~~~~~~f __ !__ [ __ Mean maximum 

I/ 1 2 I 3 jl 4 ! mm 'I ~v~~rf;s~ I oc ! ~~~rf;s~ 
_ ______ _ __ , . [ . 15 years I 1 20 years 

\1ay 1967 ....... . . . 

1

1-=-----~---~---ln[ __ 1_5_o_ l __ 20.31-21~ 
June ... . .... ........ 67 66 I 49 , 57 ' 9 

1 
13:0 I 16.8 1 19.0 

July .... ...... .. .. .. 58 59 60 41 9 1 9.0 16.4 ,. 18.1 
<\ugust .. .. .. .. .. .. 43 45 48 38 I I 0 0 20 8 20 2 
5eptember .. .... ... I 46 49 36 49 0 I 18 0 [ 20.6 

1 

22.7 
October . ...... . . ... I 39 38 46 45 6 1 20.0 25.9 25.8 
November . ...... . . I' 39 40 45 40 4 38.0 29.4 28.2 
December ...... . ... 35 35 44 49 19 28.0 33.2 30.4 
January 1968 ... . . . .. 32 38 39 36 0 21.0 32.2 32.5 
February .... . .. .. ... 34 37 39 1 38 0 1 36.0 31.0 31.8 
March ... .... . .... 43 47 35 58 64 1 61.0 29 . 3 29.0 

~~~ . : : :: :: : :: : ~ : : : J~ ~~ ~~ ~~ Il l~ I ~~:g ~~:~ ~iJ II 
June . .. .. .. .. .. ... .. 56 66 1 67 53 9 

1 

13.0 I 15.6 19.0 

Month 

Temperatures 

] Mean minimum I 

- ---

Mean monthly mean ,----,---. 
I ~v~~rf;s~ I 

Average oc oc over last 
; 20 years 20 years 

' 
9.5 -7.7-~--15--r 14.7 
6.1 5.0 12 I 12.0 
3.9 4.9 10 11.5 
6 5 5 5 14 12 9 

I 

7.1 7.8 14 15.3 
10.0 10.4 18 18 .I 
9.7 12.6 20 20 .4 

12 . 3 14.6 23 22 . 5 
15.9 16.2 24 24.4 
13.9 16.3 23 24.1 
10.5 14.7 20 21.9 
9.8 10.8 16 17.8 
7.6 7.7 14 14 .7 
3.6 5.0 9 12.0 

I 
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TABLE 8. - Group A: " Indicator" lambs: worms recovered post mortem 
- -

N. spathiger 

I 
T. fa lculatus 

Sheep No *Date of birth Date on past ure Date ki lled **Fourth **Fourth 
I 

stage Adults stage Adults 
larvae larvae 

-----
522 1967- I May 1967-24 May 1967- 21 Ju ne 0 20 13 6 
542 I May 24 May 21 June 0 18 16 39 
5S4 I May 24 May 2 1 June 0 6 6 s 
S34 I May 24 May 21 June 5 28 II 2S 
S20 I May 24 May 21 June 0 23 16 3 

I --- ------ ----- -----
562 1967- I May 1967-14 J une 1967- 12 July 8 15 19 23 
524 I May 14 J une 12 Ju ly 0 33 35 56 
546 I May 14 June 12 July 0 12 4 58 
536 I May 14 June I 12 July 0 0 6 0 
544 I May 14 J une 12 July 0 23 34 0 

514 1967- I May 1967- 5 July 1967- 2 Aug. 5 28 47 0 
560 I May 5 July 2 Aug. 0 15 3 10 
530 I May 5 July 2 Aug. 0 16 4 9 
518 I May 5 July 2 Aug. 2 12 31 18 
540 I May 5 July 2 Aug. 12 93 30 28 

------ ----
516 1967- I May 1967- 26 July 1967- 23 Aug. 10 64 28 !04 
532 I May 26 July 23 Aug. 40 11 8 34 14 1 
568 1 May 26 July 23 Aug. 3 4 0 6 
526 I May 26 July 23 Aug. 0 70 20 87 
564 I May 26 July 23 Aug. 16 96 21 32 

--- --
538 1967- I May 1967- 16 Aug. 1967- 13 Sept . 0 12 10 16 
558 I May 16 Aug. 13 Sept. 0 50 13 3 
548 I May 16 Aug. 13 Sept. 0 0 0 0 
512 I May 16 Aug. 13 Sept. 0 13 0 0 
552 I May 16 Aug. 13 Sept. 0 14 5 10 

----
578 1967- 8 Aug. 1967- 6 Sept. 1967- 4 Oct. 0 0 0 0 
596 8 Aug 6 Sept. 4 Oct. 0 0 0 0 
S84 8 Aug. 6 Sept. 4 Oct. 0 0 0 0 
S76 8 Aug. 6 Sept . 4 Oct. 0 0 0 0 
S90 8 Aug. 6 Sept. 4 Oct. 0 0 2 0 

628 1967- R Aug. 1967- 27 Sept. 1967- 25 Oct. 0 0 13 0 
612 8 Aug. 27 Sept. 25 Oct. 0 0 3 12 
608 8 Aug. 27 Sept. 25 Oct. 7 3 79 35 
S94 8 Aug. 27 Sept. 25 Oct. 0 0 3 9 
610 8 Aug. 27 Sept. 25 Oct. 0 0 0 3 

S88 1967- 8 Aug. 1967-18 Oct. 1967- IS Nov. 0 I 0 26 2 
sso 8 Aug. 18 Oct. IS Nov. 0 0 15 3 
586 8 Aug. 18 Oct. 15 Nov. 0 0 0 0 
624 8 Aug. 18 Oct. IS Nov. 0 0 38 3 
622 8 Aug. 18 Oct. 15 Nov. 0 0 23 0 

----- ------ -·-- --------- - ---------- ---- -----
592 1967- 8 Aug. 1967- 8 Nov. 1967- 6 D ec. 0 0 2 0 
626 8 Aug. 8 Nov. 6 Dec. 0 0 6 0 
582 8 Aug. 8 Nov. 6 D ec. 0 0 0 0 
620 8 Aug. 8 Nov. 6 D ec. 0 0 0 0 
616 8 Aug. 8 Nov. 6 D ec. 0 4 36 22 

---
632 1967- 8 Aug. 1967- 29 Nov. 1968- 10 Jan. 0 0 0 0 
646 8 Aug. 29 Nov. 10 Jan . 0 0 3 0 
502 8 Aug. 29 Nov. 10 Jan. 0 0 0 0 
642 8 Aug. 29 Nov. 10 Jan. 0 0 0 0 
644 8 Aug. 29 Nov. 10 Jan. 0 0 5 0 

------ ---- ------
165 1967- 8 Aug. 1967- 20 Dec. 1968- 31 Jan . 0 0 2 2 
636 8 Aug. 20 Dec . 31 Jan . 0 0 0 0 
653 8 Aug. 20 Dec. 31 Jan. 0 0 0 0 
629 8 Aug. 20 Dec. 31 Jan. 0 0 0 0 
163 8 Aug. 20 Dec. 31 Jan. 0 6 10 0 

----- ----
506 1967- 8 Nov. 1968- 10 Jan. 1968- 21 Feb. 0 0 0 0 
648 8 N ov. 10 Jan. 21 Feb. 0 0 6 3 
634 8 Nov. 10 Jan. 21 Feb. 0 0 0 0 
540 8 Nov. 10 Jan. 2 1 Feb . 0 0 0 0 
640 8 Nov. 10 Jan. 2 1 F eb . 0 0 3 0 

~-
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TABLE 8.- Continued 

I 

T. falculatus N. spathiger 
I ' 

Sheep No. *Date of birth Date on pasture Date killed **Fourth [ **Fourth 
stage Adults stage Adults 

I larvae j larvae 

655 1967- 8 Nov. 1968- 31 Jan. I 1968- 13 Mar. 0 I 0 13 3 
657 8 Nov. 31 Jan . 13 Mar. 0 0 13 3 
659 8 Nov. 31 Jan . 13 Mar. 0 0 0 0 
510 8 Nov. 31 Jan. 13 Mar. 0 0 0 0 
651 8 Nov. 31 Jan. 13 Mar. 0 0 9 I 0 I 
671 1968- 1 Feb. 1968- 21 Feb. 1968- 31 Mar. 0 0 15 3 
707 1 Feb. 21 Feb. 31 Mar. 0 3 0 3 
697 I Feb. 21 Feb. 31 Mar. 0 0 3 13 
705 1 Feb . 21 Feb. 31 Mar. 0 

I 
0 26 13 

719 1 Feb. 21 Feb. 31 Mar. 0 6 9 30 

681 1968- 1 Feb. 1968- 13 Mar. 1968-24 Apr. 0 32 96 ! 56 
66 1 1 Feb. 13 Mar. 24 Apr. 0 67 59 ' 90 
709 1 Feb. 13 Mar. 24 Apr. 0 73 359 60 
683 1 Feb. 13 Mar. 24 Apr. 3 50 96 30 
687 

' 1 Feb. 13 Mar. 24 Apr. 0 270 J 19 13 6 

691 1968- 1 Feb. 1968- 3 Apr. 1968- 15 May 0 53 94 78 
699 1 Feb. 3 Apr. 15 May 0 160 43 366 
677 1 Feb. 3 Apr. 15 May 0 30 30 47 
703 1 Feb. 3 Apr. 15 May 0 2 303 0 
669 J Feb. 3 Apr. 15 May 0 106 60 233 

679 1968- I Feb . J 968- 24 Apr. 1968- 5 June 18 52 132 15 
667 1 Feb. 24 Apr. 5 June 26 60 146 20 
695 1 Feb. 24 Apr. 5 June 2 18 95 44 
713 1 Feb. 24 Apr. 5 June 6 16 76 50 
701 1 Feb. 24 Apr. 5 June 9 56 43 32 

665 1968- 1 Feb . 1968- 15 May 1968- 26 June 53 66 96 I 50 
715 1 Feb. 15 May 26 June 0 98 56 

I 

152 
717 J Feb. 15 May 26 June 50 152 133 142 
711 1 Feb. 15 May 26 June 0 94 100 86 
693 I Feb. 15 May 26 June 0 80 142 32 

* Lambs were born within 7 days of the day indicated 
** Third and fourth stage grouped together as fourth stage larvae 
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TABLE 9.- Group B " Control" lambs: worms recovered post mortem 

T. fa!culatus N. spathiger 
-----

Sheep *Date of birth on D ate killed **Fourth **Fourth 
pasture stage Adults stage Adults 

larvae larvae 
-----

I 1967- 1 May 1967- 14 June 0 0 0 0 
2 I May 14 June 0 0 0 0 
3 1 May 14 June 0 0 0 0 
4 I May 14 June 0 0 0 0 
5 1 May 14 June 0 0 0 0 

-----------
6 1967- 1 May 1967- 5 July 8 40 18 6 
7 1 May 5 July 19 34 36 20 
8 1 May 5 July 18 24 53 33 
9 1 May 5 July 8 32 14 16 

10 1 May 5 July 0 33 16 12 
-----

II 1967- 1 May .1967- 26 July 0 27 5 0 
12 1 May 26 July 0 25 2 6 
13 1 May 26 July 0 89 9 34 
14 1 May 26 July 0 6 3 3 
15 1 May 26 July 0 47 17 13 

------
16 .1 967- 1 May 1967- 16 Aug. 0 12 10 18 
17 1 May 16 Aug. 0 93 30 99 
18 I May 16 Aug. 12 311 81 150 
19 I May 16 Aug. 0 44 39 28 
20 1 May 16 Aug. 0 33 10 25 

I 

21 1967- 1 May 1967- 6 Sept. 0 36 8 9 
22 I May 6 Sept. 0 .112 25 30 
23 I May 6 Sept. 10 93 10 36 
24 1 May 6 Sept. 4 100 50 66 
25 1 May 6 Sept. 0 50 14 13 

------------- ------------
26 .1 967- 8 Aug. 1967- 27 Sept. 3 0 0 0 
27 8 Aug. 27 Sept. 0 0 0 4 
28 8 Aug. 27 Sept . 0 4 2 0 
29 8 Aug. 27 Sept. 2 3 0 0 
30 8 Aug. 27 Sept. 0 0 0 0 

------
31 1967- 8 Aug. 1967- 18 Oct. 0 0 0 0 
32 8 Aug. I 8 Oct. 0 3 0 6 
33 8 Aug. 18 Oct . 0 0 3 0 
34 8 Aug. 18 Oct. 0 0 0 0 
35 8 Aug. 18 Oct. 0 3 5 3 

36 1967- 8 Aug. .1967- 8 Nov. 0 6 0 0 
37 8 Aug. 8 Nov. 0 0 3 3 
38 8 Aug. 8 Nov. 0 0 0 3 
39 8 Aug. 8 Nov. 0 23 3 20 
40 8 Aug. 8 Nov. 0 0 3 0 

41 1967- 8 Aug. 1967- 29 Nov. 0 0 19 16 
42 8 Aug. 29 Nov. 0 10 26 16 
43 8 Aug. 29 Nov. 0 0 13 16 
44 8 Aug. 29 Nov. 0 3 28 40 
45 8 Aug. 29 Nov. 0 0 66 3 

-----
46 1967- 8 Nov. 1967- 27 Dec. 0 0 0 0 
47 8 Nov. 27 Dec. 2 0 0 0 
48 8 N ov. 27 D ec. 0 0 0 0 
49 8 Nov. 27 D ec. 0 0 0 0 
50 8 Nov. 27 Dec. 0 0 3 0 

- -----
51 1967- 8 N ov. 1968- 17 Jan . 0 0 0 0 
52 8 Nov. 17 Jan. 0 0 0 0 
53 8 Nov. 

I 
17 Jan . 0 0 0 0 

54 8 Nov. 17 Jan . 0 0 0 0 
55 8 Nov. 17 Jan. 0 0 0 0 
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Sheep *Date of birth on 
pasture 

TABLE 9. - Group B Continued 

I T. falculatus I N. spathiger 

Date killed I **~~~!t_h_II __ Adults - --**~~~!t_h_] __ A_d_u_lt_s __ _ 

________________________ ___ [ larvae larvae ______ _ 

56 
57 
58 
59 
60 

1967- 8 Nov. 
8 Nov. 
8 Nov. 
8 Nov. 
8 Nov. 

1968 - 7 Feb. 0 ,I 6 1
10
0 

0
0 

7 Feb. 0 0 
7 Feb. 0 0 3 6 
7 Feb. 0 0 4 3 
7 Feb. 0 0 2 0 

------ ---------------------------- ------- ------------
61 
62 
63 
64 
65 

1967- 8 Nov. 
8 Nov. 
8 Nov. 
8 Nov . 
8 Nov. 

1968- 28 Feb. 
28 Feb. 
28 Feb. 
28 Feb. 
28 Feb . 

0 
0 
0 
0 
0 

0 
0 
6 
0 
0 

9 
0 
3 
0 
0 

0 
0 
0 
0 
0 

66 
67 
68 
69 
70 

1

_ 1_9_6_8 _ l_F_e_b __ - -- --19-6-8---20_ M_ a;---- -----0---l----0-------0

0 

_____ __ 3 __ _ 

1 Feb. 20 Mar. 0 0 0 
I 1 Feb. 20 Mar. 0 0 0 3 

1 Feb. 20 Mar. 
1

1 0 0 0 0 
I Feb. 20 Mar. , 0 0 0 0 

----71-- --1-96-8---~-F-eb _______ 1_9_6_8 _ 1_0_A __ p_r ______ l ___ 

0

2 __ i _ __ 
1
o

6
--~---

4
1-0

5 
_____ 12 __ _ 

72 !Feb. 10Apr. 10 
73 1 Feb . 10 Apr. 0 26 46 10 
74 I Feb . 10 Apr. 0 10 33 10 
75 1 Feb. 10 Apr. 6 90 100 22 
76 1968- 1 Feb. - 1968 ___ 3_0 _A-pr _____ ------2---l-----5-3------3-9--~~---7-2----

~~ i ~~~ : ~g ~~~: g ~~ 1 5~j6 1
1

7
7

3~ 
79 I Feb. 30 Apr. 10 120 I 

__ s_o__ 1 Feb. 30 Apr. 
1 

___ o ___ 
1 

_ _ _ ___ 2_6 _ ___ -~---__ 30 __ _ 

[1968- 22 Ma;--81 1968- 1 Feb. 
82 1 Feb. 
83 t Feb. 
84 I Feb . 
85 1 Feb. 

86 1968- 1 Feb. 
87 1 Feb. 
88 1 Feb. 
89 I Feb . 
90 1 Feb . 

22 May 
22 May 
22 May 
22 May 

1968- 12 June 
12 June 
12June 
12 June 
12 June 

3 
0 
0 
0 
2 

26 36 
120 3 
76 55 

54 
666 
222 
160 
233 I ~~ 2~ i 

----~--------,-------
2 65 26 ! 54 

I g I 
2~~ ~g ~~~ 

0 141 46 222 
0 262 56 253 

----------

* Lambs were born within 7 days of the day indicated and remained on pasture until killed 
* * Third and fourth stage grouped together as fourth stage larvae 
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The lambs born in November 1967 and in February 
1968 were therefore kept on the pasture for 42 days 
before being slaughtered. The lambs varied in age 
from about 2 to 4t months at slaughter. 

Group B- "Control" lambs: Five lambs were 
killed every 3 weeks. Their age at slaughter varied 
fro m about 6 weeks to 4 months. 

Slaughter and Examination post mortem: Autopsies 
were carried out following the procedures described 
by Reinecke (1967) and a waterbath, as described 
by Shone & Philip (1967), was used for recovery of 
the worms. 

The inner dimensions of this waterbath are as 
follows: length 2 m, width 2 m and depth 20 em . 
The sides and bottom are made of 2.5 em press 
board insulated on the outside with 2.5 em Foamalite 
strips [Eastern Province Engineers, (Pty) Ltd ., South 
Africa], and waterproofed with a double sheet of 
polythene [Gunplas, G . S. Gundel (Pty) Ltd ., South 
Africa] . 

From January, 1968 onwards another waterbath 
was also used ; this is constructed of fibre-glass and 
painted with a water-resistant paint [Peerless Fibre
glass and Plastics Co. (Pty) Ltd ., South Africa]. 
Its inner dimensions are as follows : length 2 m, 
width 1.3 m and depth 30.5 em. 

The larval stages and the ad u1ts were identified as 
indicated earlier. 

J. H. VILJOEN 

Graphs: The mean worm burdens were calculated 
by dividing the total number of worms recovered by 
the number of autopsies done during any particular 
month. These mean worm counts were used in the 
graphs to plot the monthly va riations in worm burdens . 

RESULTS 

The experimental period commenced on 1 May 
1967, when the first lambs were born , and ended on 
26 June 1968, when the last lambs were slaughtered . 

The worm burdens are recorded in Appendix 
Tables 8 and 9 and illustrated graph ically in Fig. 4. 

The following species of helminths were identified :-

T. falculatus 
N. spathiger 
H. contortus 
0 . circumcincta 

Group A- "lndicator" lambs 

T. falculatus 
The only Trichostrongylus sp. recovered was T. 

fa lculatus. Fourth stage larvae were found in most of 
the autopsies in August 1967 and in June 1968. 

Adult worm burdens increased in August 1967 but 
they disappeared from October to March 1968. 
In April 1968 adult numbers again increased , then 
declined in May and June. 

NELSPOORT 

40! cc· 
• 
II 

0 

l•l • • ) : 
"' 

I ' 

Trichostrongylus falc:ulatus-Group A 

fak:ulatus- Group B 

Mean monthly 
-, 

mean 

l 

Nematodirus spathiger- Group A 

Nematodirus spathiger - Group B 

temperature ~ 

FIG. 4.- Availability of infective larvae. Monthly variations in worm burdens 
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N. spathiger 
This was the only species of Nematodirus re

covered. Fourth stage larvae showed minor peaks in 
August and N ovember 1967 and a dramatic rise in 
April 1968. A downward trend was noticed in May 
~nd June 1968. Adult burdens rose to a minor peak 
m August,. followed by a decline in September 1967 ; 
they remamed low until March and rose again to a 
peak in May 1968. In June adult burdens showed a 
sharp decl ine. 

H . contortus 
H . contortus was found in insignificant numbers in 

three autopsies only during the beginning of the 
survey. 

Ostertagia spp. 
A few immature Ostertagia spp . were found in two 

autopsies in July and August 1967. 

Group B- "Control" lambs 
T. falculatus 

Fourth stage larvae were found in small numbers in 
some of the autopsies in July, August and September 
1967 and in April and May 1968. The adult worm 
burdens showed trends si milar to those seen in the 
" Indicator" lambs. The increase in the number of 
adults in August, however, was more marked and 
the Apri l rise was followed by a further increase in 
May and June 1968. 

N. spathiger 
Fourth stage and adult worm burdens showed the 

same trends as those seen in the " Indicator" lambs. 
The peak in adult burdens in May 1968 was more 
pronounced ; this is probably due to the exceptionally 
high burden of 666 adults found in one of the lambs. 

H. contortus 
At the beginning of the experimental period , H. 

contortus was found in two sheep, but both had 
fewer than five worms. 

Ostertagia spp 
In September 1967, a few Ostertagia spp. were 

recovered in one autopsy. 

Cestodes and Trematodes 
No cestodes or trematodes were found . 

Climatic data 
Climatic data are summarized in Appendix Table 7 

and presented graphically in Fig. 4. 
It was a particularly dry period with little or no 

rain apart from the heavy rains (64 mm) recorded 
during the second half of March 1968. 

T.he relative humidity was 60 per cent or higher 
d unng June and July 1967 and again from April to 
June 1968. The high hum idity recorded at the be
ginning of the experimental period is attributed to 
high rainfall in May 1967 (72 mm) followed by cool , 
overcast conditions during June and July 1967. 

DISCUSSION 

Ryksen (1939) showed that Nematodirus is a com
mon parasite in the Karoo and Viljoen (1964) found 
that T. f alculatus is also prevalent in this region . 
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The results described above confirm that N. spathiger 
and T. falculatus are the dominant parasites of sheep 
in the Karoo. The burdens of these two species of 
worms followed a similar pattern in the winter and 
early spring of 1967. When the first batch oflambs was 
born in May 1967, 72 mm of rain was recorded, but 
only 9 mm fell in June and July and 1 mm in August. 
No rain was recorded in September. In the fi rst two 
weeks of June the relative humidity was 67 and 66 
per cent respectively, but thereafter it never exceeded 
60 per cent and even fell as low as 36 per cent in the 
third week of September (Appendix Table 7). Through
out this period the mean monthly mean temperatures 
varied from 10 to 14 oc. The increase in the burdens 
of both species of worms in such dry conditions is 
probably largely due to the low temperatures which 
prevailed. This confirms the findings of Gordon 
(1948, 1958), Crofton (1954), Parnell, Rayski , Dunn 
& Mcintosh (1954), Hobbs (1961), Barrow (1964), 
Reinecke (1964), Rossiter (1964) and Viljoen (1 964) 
that the incidence of Trichostrongy lus spp. increases 
during the cool months of the year. 

During this period the mean monthly mean tem
peratures fell within the optimal limits recorded by 
Levine (1963), viz. 6 to 20 °C. The results do, however, 
show that T. falculatus can increase on the pasture 
when the monthly rainfall is much lower than the 
50 mm which Levine considers optimal. 

In 1968 the rainfall was higher : 64 mm fell in March 
and in the ensuing three months from 8 to 17 mm fell 
per month. During this period Trichostrongylus spp. 
increased even more markedly than in the preceding 
year (Appendix Table 7; F ig 4). A good fall of rain 
in autumn, followed by a cold winter, is favourable 
for the completion of the life-cycle of this parasite. 

The hot dry conditions which prevail at Nelspoort 
from October to March are quite unsuitable fo r the 
survival of the free-living stages ofT. falculatus on the 
pasture (Appendix Tables 8, 9 ; Fig. 4). The results 
of the previous experiment show that when the mean 
monthly mean temperature exceeds 20 oc rainfall , 
even if it exceeds 50 mm a month, only results in a 
very slight increase in the worm burdens. 

These results confirm the observation by Kates 
(1950) that the infective larvae of N. spathiger are 
much more resistant to heat and desiccation than those 
of Trichostrongylus spp. Senger (1965), Senger & 
Forrester (1962) and Senger & Ruff (1 962) have 
shown experimentally that larvae of N. spathiger 
may survive for at least a year in dry pellets and that 
both eggs and larvae can survive temperatures ranging 
from below freezing point to above 50 °C. 

In the period from October to December 1967 the 
monthly rainfall varied from 4 to 19 mm, and no 
ra in fell in January or February 1968. The mean 
monthly mean temperatures varied from 18 to 24 oc 
and the weekly relative humidity from 32 to 49 per 
cent. Despite this drought 39 of the 75 lambs slaugh
tered during this period were infested with N. spat
higer, the individual worm burdens varying from 2 to 
114. On the other hand T. falculatus, which is less 
resistant to desiccation, was only found in I 0 of these 
lambs, in infestations ranging from 3 to 23 specimens 
per animal. 

In this experiment it was noted that the larvae of 
N. spathiger were retarded in the fourth stage as the 
lambs grew older. When the Jambs reached 12 to 



I5 months of age fewer worms became adult regard
Jess of the season of the year. This is probably a 
manifestation of resistance similar to that found in 
this and other species of the genus by Kates & Turner 
(1953), Baxter (1957), Crofton (I957), Thomas (1959), 
Gibson (1959) and Brunsdon (1962a, 1963b). 

Analysis of the data in the first experiment (Appen
dix Tables 4, 5 and 6 ; F ig. 2), shows that the further 
west one goes and the more arid the region is, the 
more suitable the conditions a re for N. spathiger. 
Conversely H. contortus, which requires a higher 
humidity, fo und conditions most suitable fo r its sur
vival at G rootfontein ; its numbers dropped markedly 
at Nelspoort and it almost disappeared at Klere
fontein, where the humidity is lower than it is at 
Grootfontein. 

It seems probable that the lower burdens of N. 
spathiger at Grootfontein are not only the result of 
ecological differences affecting the free-living stages 
of the parasite; the presence of H . contortus in the 
host may have a deleterious effect on any N. spathiger 
present. This hypothesis is supported by the results of 
this experiment, in which 409 sheep were slaughtered, 
as well as those of the previous trials conducted at 
Grootfontein (Viljoen, 1964) and at Bathurst, in the 
coastal areas of the eastern Cape (Rossiter, I964) , 
where H. contortus was dominant and N. spathiger 
recovered in small numbers only. Moreover on the 
Highveld where H. contortus is ri fe N . spathiger was 
not recorded by Thomas (I 968). 

However, the above hypothesis is not supported by 
the findings of some other workers. Turner, Kates, 
Sinclair & Foster (I952) and Turner & Colglazier 
(1954) concluded that H. contortus either causes a 
breakdown in the hosts' resistance to N. spathiger or 
reverses the normal selflimiting course of the latter 
species . In an anthelmintic test, Anderson (1968) 
infested 11 sheep simultaneously with Gaigeria 
pachyscelis Railliet & Henry, I901 , H. contortus and 
N. spathiger. The resultant worm burdens in the five 
untreated controls were remarkably uniform. These 
concl usions, though, are based on experiments in
volving small numbers of animals, viz. Turner et a!. 
(1952) used 12, Turner & Colglazier (1954) 8 and 
Anderson (I968) 5 animals. 

Alternatively 0 . columbianum may have a detri
mental effect on N. spathiger. 0 . columbianum is a 
common parasite at Grootfontein but is rare at 
Klerefontein and all but absent at Nelspoort. 

Reinecke (1966) attempted to establish concurrent 
infestations of G. pachyscelis, T . colubriformis, H. 
contortus, 0 . circumcincta, N. spathiger and 0. 
columbianum in 18 sheep. He recovered from I to 40 
N. spathiger from II sheep and none from the re
maining 7 animals. The other species, although not 
established in uniform numbers, were consistently 
present. 

Reinecke does not comment on the possible inter
action of these species, but it seems reasonable to 
assume that one or more of the other worms had a 
suppressive effect on N. spathiger. 

Worm burdens in Jambs, yearlings and older sheep 
may be kept at a low level by strategic or preventive 
dosing, as advocated by Gordon (1948). In the Karoo 
this should be applied as fo llows : 

I. March: Early autumn drenching to reduce over
wintering fo urth stage larvae of H. contortus (eastern 
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parts of the Karoo) as well as the increasing burdens 
of N. spathiger and T. falculatus. 

2. July : Mid-winter drenching to prevent further 
increase of N. spathiger and T. falculatus burdens 
during late winter. 

The drenching of pregnant ewes in Jamb in March 
and July protects spring and autumn lambs against 
parasitic invasion . 

Tactical drenching can be instituted in the summer 
after more than 25 mm rainfall and if sheep show 
visible clinical signs of parasitism. Drenching at this 
time of the year is especially important in the eastern 
parts of the Karoo to reduce high burdens of H. 
contortus; in the more arid regions it combats high 
burdens of N. spathiger. 

SUMMARY 

1. The epizootiology of nematode parasi tes of sheep 
was investigated at three stations in the Karoo, 
viz. Grootfontein, Nelspoort and Klerefontein. 

2. Slaughter trials were conducted on sheep on a 
continuous grazing system and on sheep grazing 
the pasture for limited periods of time. 

3. The dominant parasites found in the Karoo were 
T. falculatus and N. spathiger. The importance 
of H. contortus and 0 . columbianum decreases 
as one passes from the moister regions of the 
east to the arid regions in the west. 0 . circum
cincta was found in insignificant numbers in 
both experiments. 

4. During spring and summer a monthly rainfall 
of 25 mm or more is adequate for H. contortus 
to maintain itself in reasonable numbers. 

5. T. falculatus and N. spathiger increased during 
the cool months of the year with or without a 
monthly rainfall of 50 mm. 

6. Dry warm conditions from October to March 
with mean monthly mean temperatures in excess 
of 20 oc are totally unsuitable for T. fa lculatus 
and even a rainfall of more than 50 mm re
sulted in a very slight increase in worm burdens. 

7. Infective la rvae of N. spathiger showed a higher 
resistance to heat and desiccation than those of 
T. falculatus; it is present in higher numbers 
and in more Jambs slaughtered during the spring 
and summer period. 

8. Experimental data confirm the author's hypo
thesis that either H. contortus or 0 . columbianum 
has a deleterious effect on N. spathiger. 

9. Strategic drenching is recommended fo r March 
and July while tactical drenching during the 
summer period depends on favourable climatic 
conditions and the development of clinical 
signs of parasiti sm. 
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