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THE RELATION OF CLIMATE AND TOPOGRAPHY TO GASTRO-INTESTINAL 
NEMATODE WORM EGG COUNTS OF ANGORA GOATS IN THE EASTERN CAPE 

B. MCCULLOCH, R. R. DALBOCK* and H. G. KUHN, Directorate of Veterinary Services, Veterinary Laboratory, 
P. 0. Box 41, Grahamstown 6140 

ABSTRACT 
MCCULLOCH, B., DALBOCK, R. R. & KUHN, H. G., 1986. The relation of climate and topography to 

gastro-intestinal nematode wonn egg counts of Angora goats in the Eastern Cape. Onderstepoort Journal of 
Veterinary Research, 53, 167-177 (1986) 

Haemonchus, Trichostrongylus, Ostertagia and Nematodirus wonn populations of Angora goats, based on 
differential egg counts, are considered in relation to climatological and topographical data. Egg counts indicated 
that the estimated wonn populations in goats that experienced wet circumstances were higher than those exposed 
to dry conditions. Wetness was assessed by relating spring, summer, and early autumn rainfalls to ground slope. 
It is proposed, that tactical anthelmintic treatments of goats be based on the degree of wetness of the grazing or 
property. 

INTRODUCTION 

Climate, season, pasture management, grazing rota­
tions and general weather conditions play an important 
role in the incidence of gastro-intestinal nematode infes­
tations of goats and sheep. When goats and sheep graze 
together they are, by and large, infested with the same 
species of worms, although the levels of infestation may 
differ (Le Jambre & Royal, 1976; Armour, 1980). 

In a recent investigation carried out in the Eastern 
Cape, differential egg counts were used to estimate the 
prevalence of gastro-intestinal nematodes, namely, Hae­
monchus, Trichostrongylus, Ostertagia and Nematodi­
rus spp. in Merino sheep in relation to the degree of 
wetness on a property or grazing area (McCulloch, Kiihn 
& Dalbock, 1984). At the same time, comparable inves­
tigations were being carried out in Angora goats. The 
findings in Angora goats are described and compared in 
this paper with the sheep data described by McCulloch et 
al. (1984). 

MATERIALS AND METHODS 

General 
The observations in Angora goats were carried out on 

5 properties for some 12 months at a time, from 
November 1978 to November 1982. The properties were 
situated about the Eastern Cape towns of Pearston, 
Somerset East and Bedford, the area as a whole lying 
between 32° S and 33° S, 25° E and 27° E. 
Experimental animals 

Eleven different groups of goat wethers, 10 of which 
contained 128 wethers and one 112, were used. At the 
commencement of each trial, the goats in each group 
were numbered and their mass individually determined, 
and they were then divided into 4 comparable groups 
based on mass. The goats used in each trial were of 
uniform age. 

After the groups had been identified with colour tags, 
faecal samples were collected from 12 goats in each of 
the 4 groups, collection being carried out in the same 
rank order for each group. Thereafter, the 4 groups of 
goats that made up the group for each trial were treated 
with a commercially available anthelmintic. Four of the 
II trial groups were excepted; in the 4 trials the goats 
had been treated just before grouping and treatment was 
considered unnecessary. 

The anthelmintic treatments which were administered 
at or just before the start of each of the 11 trials were: 
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An albendazole* preparation at a dosage rate of 
approximately 5 mg!k:g live mass: Glen Cullen 
1978179; Joubertskraal1979/80; Glen Cullen 1979/80; 
Hyndhope 1980/81; Glen Cullen 1981/82 and Eildon 
1981182. 

A morantel** preparation at a dosage rate of 
approximately 15 mg/k:g live mass: Eildon 1978179; 
Eildon 1979/80 and Glen Cullen 1980/81 . 

A mebendazole*** preparation at a dosage rate of 
approximately 17 mg!k:g live mass: Joubertskraal 
1980/81. 

A thiabendazole/rafoxanide**** preparation at a 
dosage rate of approximately 63 mgtkg and 11 mg!k:g 
live mass respectively: Redcliff 1979/80. 

Fallow-up anthelmintic treatments 
Group 1 was left untreated for the duration of the 

investigation. All the egg count data from these animals 
were used in this investigation. 

Groups 2 and 3 were treated with an anthelmintic 
according to rainfall. In the absence of a dangerous 8-
week rainfall period (see Terminology below) they were 
left untreated. Only egg count data from the untreated 
Groups 2 and 3, were used in these calculations. 

Group 4 was treated throughout the trial with an 
anthelmintic at approximately 4-6-week intervals. Egg 
count data per se from Group 4 were ignored. 

Worm egg counts of each of the 4 groups were deter­
mined at 4--6-week intervals. The 12 goats initially 
selected from the 32 or 28 goats making up each group 
were used for this purpose, faecal samples from these 12 
goats being sub-grouped in set order, with 4 samples 
making up the 3 sub-groups for examination. Egg counts 
and differential egg counts were carried out, Nematodi­
rus eggs being counted separately. 

The 11 trials were initiated in spring from late Septem­
ber to early December. All the trials were terminated in 
the spring following their inception. No special grazing 
programmes were undertaken, the animals fitting into 
the farming process as convenient to the management. 
Statistical analysis 

Chi-squared assessments were effected on geometrical 
arrangements of worm egg count data by arrangements 
similar to those described in detail by McCulloch et al. 
(1984). 

*Valbazen. Smith Kline 
**Banminth ll , Pfizer 
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RELArtON OF CLIMATE AND TOPOGRAPHY TO GASTRO-INTESTINAL NEMATODE WORM EGG COUNTS OF ANGORA GOATS 
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FIG. 2a Redcliff 1979/80 
Slope Jl,05° 
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Annual rainfall496 mm 
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FIG. 2b Eildon 1978n9 
Slope 11,58° 

c 
ltl 
Q) 

E 
-o 
Q) 
c 

!!! 
c~ 

:JC, 

Veld type mixed grass and Karoo 
Minimum 4-week rainfall requirement adjusted downwards to 125 mm 
Annual rainfall565 mm 
118 annual rainfall qualifying date 1978-12-10 
Date of anthelmintic treatment 1978-10-11 
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FIG. 2c Eildon 1979180 
Slope, veld type-see Fig. 2b 
Minimum 4-week rainfall requirement 119 mm 
Annual rainfall536 mm 
118 annual rainfall qualifying date 1979-10-18 
Date of anthelmintic treatment 1979-10-31 
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FIG. 2f Glen Cullen 1979180 
· Slope, veld type, minimum 4-week rainfall requirement--see Fig. 2e 

Annual rainfall 595 mrn 
1/8 annual rainfall qualifying date 1979-10-18 
Date of anthelmintic treatment 1979-10-30 
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RELATION OF CLIMATE AND TOPOGRAPHY TO GASTRO-INTESTINAL NEMATODE WORM EGG COUNTS OF ANGORA GOATS 
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FIG. 2g Glen Cullen 1980/81 
Slope, veld type, minimum 4-week rainfall requirement-see Fig. 2e 
Annual rainfall 578 nun 
1/8 annual rainfall qualifying date 1980-11-29 
Date of anthelmintic treatment 1980-10-28 

c 
<tl 
Q) .l!l 100 
E c --:- 80 

2h 

"2 5 ~ 60 
c (.) q. 40 ~""--------·--- .. __ 
:cE-~~200 , ~ 

<1> ·----·--- ..---- ..... -- -·""" ...... _- -.--

8 ~---------------------------------------------------
..>< Ill 160 
lB (I: 125mm 
"f 6,~120..r---.....c..::..:_;:..:_;___ ~ 

~~~80 rt-JL, ~ ·:; c 40 
~ .§ 0 CJ 

Oct. 81 Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. 82 

FIG .• 2h Glen Cullen 1981182 
Slope, veld type, minimum 4-week rainfall requirement-see Fig. 2e 
Annual rainfali499 nun 
118 annual rainfall qualifying date 1981-10-23 
Date of anthelmintic treatment 1981-11-16 

FIG. 2 Combined mean egg counts of goats and related moving 4-week rainfall figures . The moving 4-week rainfall figures are recorded on 3 
properties over 8 ocCasions; on no occasion was a dangerous 8-week rainfall period observed 

Chi-squared assessments were also effected on the 
geometncally grouped egg count data recorded from 6 of 
the 11 goat trials and on 6 of 16 sheep trials (McCulloch 
et al., 1984), which were carried out over the same pe­
riods of time on the same properties. 
Terminology 

Descriptive terms, such as slope, 118 annual rainfall 
qualifying date, 4-week rainfall figures, minimum 4-
week rainfall req_uirement and dangerous 8-week rainfall 
period, are descnbed by McCulloch et al. (1984). 

Topographical considerations--slope calculations 
On one property, a calculation of the ground slope 

from the lowest to the highest point of the grazing area 
was an adequate expression of the overall position. On 
the other 4 properties, 3 slopes were calculated and mean 
values utilized. 

REsULTS 
Angora goat trials 

Moving 4-week rainfall figures pertaining to the trials 
are recorded (Fig. 1 & 2), as are faecal worm egg counts 
of Group 1 (Fig. 1 & 2, Tables 1 and 2). Faecal worm 
egg counts of Group 4 and Groups 2 and 3 are excluded, 
unless Groups 2 and 3 could be considered supplemen­
t~ to Group 1 (Tables 1 and 2), as happened from time 
totlme. 

176 

Mean undifferentiated faecal worm egg counts are 
shown as combined counts, mean Haemonchus, Tricho­
strongylus and Ostertagia egg counts being differen­
tiated, while the mean Nematodirus count is listed sep­
arately (Tables 1 and 2). 

Where one dangerous 8-week rainfall period occurred 
over the late summer and early autumn months (Febru­
ary/April), combined egg counts tended to be higher in 
subsequent months than those recorded in the absence of 
an equivalent dangerous 8-week rainfall period (Fig. 1, 
Table 1 and Fig. 2, Table 2, respectively). 

Haemonchus and Trichostrongylus egg counts predo­
minated and made up the greater part of the combined 
egg counts. As in the case with the combined egg counts, 
the Haemonchus counts were favourably influenced by 
wet conditions during the late summer and early autumn 
months. The position with regard to the Haemonchus 
counts was more clearly defmed than that of the com­
bined counts (Table 3: Section 1/Section 2). There were 
no distinct indications that the Trichostrongylus counts 
were influenced by wet or dry conditions (Table 3: Sec­
tion 1/Section 2). 

Nematodirus egg counts were low throughout. There 
were no signs that the Nematodirus counts were favoured 
by wet or dry conditions (Table 3: Section 1/Section 2). 

Ostertagia counts were very low durin~ the period of 
observation and no trends could be determmed. 



Angora goat and Merino sheep trials 
Comparisons of wonn egg counts recorded in the 6 

goat trials and 6 sheep trials (McCulloch et al., 1984), 
which were carried out over the same periods of time and 
on the same properties, namely Joubertskraal 1979/80, 
Hyndhope 1980/81, Joubertskraal 1980/81, Eildon 
1979/80, Glen Cullen 1978179 and Glen Cullen 1979/80, 
showed that combined Haemonchus and Trichostrongy­
lus egg counts were only slightly lower in goats than in 
sheep (Table 4). 

DISCUSSION 

The area under consideration is representative of the 
heart of the Angora goat industry in South Africa. Fann­
ers were asked to supply some 150 Angora goats and/or 
150 Merino shee.P for gastro-intestinal nematode survey 
purposes, provisiOn of both goats and sheel?. for concur­
rent trials being a particularly valuable contribution. 

Haemonchus contortus infestations are particularly 
favoured by wet summer weather conditions. The same 
criteria of rainfall, ground slope, 1/8 annual rainfall 
qualifying date, 4-week rainfall figures, minimum 4-
week rainfall requirement and dangerous 8-week rainfall 
period assessments etc., as employed in the sheep trials 
(McCulloch et al., 1984), were used in the assessment of 
wetness and in the evaluation of the goat trials. 

On the properties where the goat trials were held (Fi~. 
1 & 2), conditions were often considerably drier m 
spring and summer than those on which the sheep trials 
took place (McCulloch et al. , 1984; Fig. 1, 2, 3 & 4). 
The rainfall patterns of the goat trials showed only 
limited variation; only 3 out of 11 trials showed danger­
ous 8-week rainfall periods and on the 3 occassions the 
dangerous 8-week rainfall periods were recorded from 
the late summer. Notwithstanding, the combined and 
Haemonchus e~g counts of the goats were in general, as 
in the case w1th sheep, favourably influenced by wet 
conditions in the late summer and early autumn (Table 3: 
Section 1/Section 2). However, withm the limits of the 
goat trials, there were no indications that the Tricho­
strongylus egg counts were favoured by wet conditions 
nor the Nematodirus egg counts by dry conditions, as 
was observed in the sheep trials. 

Results from work in the pastoral areas of Sukuma­
land, Tanzania, by McCulloch & Kasimbala (1968), in­
dicated that goats and sheep were equally susceptible to 
H. contonus wonn infestation, but that goats were less 
susceptible than sheep to Trichostrongylus colubriformis 
wonn infestation. In a survey carried out by I.e Riche, 
Efstathiou, AI tan & Campbell (1973) in Cyprus, it was 
noted that mature goats had lower wonn infestations than 
adult sheep. Observations made on sown pastures in 
Australia by I.e Jambre & Royal (1976), showed, after a 
4-month period of a trial using 15 month old Angora 
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goats and Merino sheep of the same age that the goats 
carried significantly more H. contortus, T. colubriformis 
and other wonns than the sheep. 

Assessments of the relative susceptibility of goats and 
sheep to gastro-intestinal nematodes are at variance. In­
ferences are that the preferences of goats to browse 
shrubs and bushes, such as thorn-bush, are responsible at 
times for the lower infestations accorded to goats. The 
generally higher growth levels of browse to graze could 
be of importance. Silangwa & Todd (1964) observed that 
only 2-3 % of the infective trichostrongylid larvae 
placed in a position to migrate vertically did so, and that 
of this percentage less than 1 % attained heights greater 
than 127 mm. 

Browse was readily available on the veld utilized for 
this present work. A comparison of the goat and sheep 
wonn egg counts in the 6 respective goat and sheep trials 
conducted over the same periods of time on the same 
properties would indicate that egg counts were only 
slightly lower in goats than in sheep (Table 4). 

It would seem reasonable to anticipate that under veld 
conditions in the Eastern Cape these differences would 
be of limited importance in tenns of gastro-intestinal 
nematode control, and that control in Angora goats could 
be based on tactical anthelmintic treatments related to 
dangerous 8-week rainfall periods, as appeared war­
ranted in Merino sheep (McCulloch et al., 1984). 
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