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THE EFFECT OF TICK INFESTATION ON THE PRODUCTIVITY OF COWS OF 
THREE BREEDS OF CATTLE 
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ABSTRACT 
SCHOLTZ, M. M., SPICKETT, A.M., LOMBARD, P. E . & ENSLIN, C. B., 1991. The effect of 

tick infestation on the productivity of cows of three breeds of cattle. Onderstepoort Journal of Veterinary 
Research 58,71-74 (1991). 

The effect of tick infestation of Hereford, Bonsmara and Nguni cows on the weaning masses of their 
cal':es i.n a dipping versus non·di_pping situation was investigated. Breed had a major effect on the level 
of lick mfestatwn, Heref<?rds betng most susceptible and Ngunis least. The productivity of Nguni cows, 
as measured by the weanmg masses of their calves was also least affected. The effect of infestation on 
the pro.ductivity of Hereford cows was the greatest and that on the Bonsmara cows was intermediate. It 
was esttmated that each ell:gorged female tick (predominantly Boophilus decoloratus) caused a reduction 
of 8,9 ~· 8,0 g and 8,6 g m.the weamng masses of calves from Hereford, Bonsmara and Nguni cows 
respectively .. The effect of tJ?-festation on the productivity of the Nguni cows was nevertheless small 
because a hmtted number of ttcks fed to maturity on this breed due to its natural resistance. 

INTRODUCTION 

~attle are the most important livestock s~ecies in 
Afnca and account for approximately 70 Yo of its 
domestic stock (Leng & Brumby, 1985). In 1986 
there were approximately 177 million cattle in Africa 
(Sullivan, 1990). Large numbers of these animals are 
treated with acaricides frequently in an attempt to 
contain tick-borne diseases and on the general 
assumption that the numerous tick species present 
cause. lo~ses in productivity (Norval, Sutherst, 
Kurki, Gibson & Kerr, 1988a). However, the wis
dom of intensive dipping of cattle in Africa has been 
questioned in recent times (Norval, 1981; Sutherst, 
1981; Tatchell, 1981). This view is substantiated by 
the success and availability of tick-resistant cattle in 
Australia (Wharton, 1976; Hewetson 1981) and 
southern Africa (Bonsma, 1981, Scholt~, Lombard 
De Bruin, Enslin & Spickett, 1989; Spickett, D~ 
Klerk, Enslin & Scholtz, 1989; Rechav, Dauth & 
Els, 1990). It has also been supported by the major 
loss~s caused by the onset of disease epidemics in 
Afnca, after the loss of endemic stability when 
intensive dipping has been disrupted (Norval et al., 
1988a). 

.Tic~ infestation can reduce live mass gains and 
milk yield of cows. However, limited data are avail
able on the extent of such losses, and therefore it is 
impossible to design economic and efficient control 
programmes (Norval et al., 1988a). Norval et al. 
(1988a) estimated the mean damage caused by each 
adul~ female Rhipicephalus appendiculatus (brown 
ear-tick) counted on an animal in Africa to be 4 4 ± 
0,8 g loss in live mass gain. Other results indic~te a 
loss of.about 0,6-1 ,5 g; for t~e one-host tick Boophi
lus mtcroplus (blue-tick) m Australia (Sutherst, 
Maywald, Kerr & Stegemen, 1983) and approxi
mately 10 g for Amblyomma hebraeum (bont-tick) 
(Norval, Sutherst, Jorgenson, Gibson & Kerr 
1988b) in Africa. ' 

Nkoni cattle (equivalent to Nguni cattle of South 
Africa),. avoid ~amage .by preventing a very large 
propo!iiOn of ticks which attach from feeding to 
matur~ty. The mean loss in productivity caused by 
~ach tick that does feed to maturity on these animals 
IS the same as that caused in susceptible Bos taurus 
cattle (Norval et al., 1988a). 
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Spickett et al. (1989) conducted a study in which 
the resistance of Nguni, Bonsmara and Hereford 
cattle to ticks in a bushveld region of South Africa 
was determit:J.ed. Although that study was designed 
to determine tick resistance, data collected during 
the experiment enabled us to evaluate the effect of 
tick infestation on the subsequent performance of 
cows of the 3 breeds as displayed by the weaning 
masses of their progeny. These data are presented in 
the present paper. 

MATERIALS AND METHODS 

All experimental procedures were conducted on 
the farm Loskop South (29° 20' S, 25° 18' E) 
situated in a Bushveld region south-east of Groblers
dal in the south-eastern Transvaal. The vegetation 
can be described as tree savannah consisting of fairly 
dense bush as well as sourgrass types which form the 
main grazing component (Acocks, 1975). Rainfall 
varies between 350 and 650 mm per year. 

The Hereford is a British breed of cattle (B. 
taurus) originating from Herefordshire in England. 
The Bonsmina is a composite breed developed from 
crosses between the Afrikaner, an improved indige
nous breed originating principly from the cattle of 
the Khoikhoin people from the west coast of south
ern Africa, and exotic breeds (Shorthorn and Here
ford). Sanga cattle, which according to Meyer 
(1984), should be classified as Bos taurus africanus, 
were origina1ly found along the east coast of south
ern Africa, and are known as the Nguni. The east 
coast is climatically one of the most trying and 
disease ridden cattle farming regions in southern 
Africa. 

Animals from the three breeds were introduced 
onto the farm at 18 months of age (May 1982). They 
were never dipped in an acaricide until they reached 
the age of 3! years (June 1984). The udders of all the 
heifers were patch-treated with acaricidal ointment 
at 2-weekly ~ptervals during periods of peak infesta
tion to rrevent udder damage and teat losses. The 
levels o tick resistance exhibited by the 3 breeds for 
the first two years of the study have been reported 
by Spickett et al. (1989). Fourteen Hereford (7 
heifers, 7 bulls), 15 Bonsmara (8 heifers, 7 bulls) and 
15 Nguni (7 heifers, 8 bulls) animals were available 
for the present study. During December 1982-
January 1983 all the females ran for 45 days with the 
same Nguni bull. During the 1983 calving season, 5 
calves were born to Hereford, 6 to Bonsmara and 5 
to Nguni cows. From October 1983-April 1984, 
when the calves were weaned, tick counts were done 
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on a monthly basis on the adult animals. All 
successful female ticks were recorded according to 
species as described by Spickett et al. (1989). 

During December 1983-February 1984 all the 
fem~les again ran with the same Nguni bull as used 
prevwusly for 75 days. In June 1984 the original 
experimental bulls were discarded, and the females 
t:r:ansferred to the farm herd, where they were 
d1pped every three weeks with a pyrethroid acari
cide. Five calves from each of the 3 breeds were born 
during the calving season of 1984. 

Twenty Nguni females of the same age group as 
the experimental cows , were available from the farm 
herd as a ~ontrol group and we~e dipped every three 
weeks dunng both seasons. This group gave birth to 
15 calves in 1983 and 13 in 1984. No tick counts were 
carried out on the control group.' All calves were 
regularly mass-measured as for the Phase D test of 
the Bull Testing Scheme and the 205 day weaning 
mass used as criterion for cow production. 

The data collected were analysed with the LSML 
~6 computer programme of Harvey (1988) . Correc
tions were made for the following fixed effects where 
appropriate: 

Sex of calf (male, female) 
Sexual or physiological status [ subfertile heifer 

(mated heifer that did not conceive) , lactating 
cow, bull] 

Breed (Hereford, Bonsmara, Nguni). 

RESULTS AND DISCUSSION 

Tick counts 
Tick counts were divided into one-host (Boophilus 

decoloratus) and multi-host ticks (A. hebraeum; 
Hyalc:m'!la truncatum; [?.hipicephalus evertsi evertsi). 
The mc1dence of multi-host engorged female ticks 
was very low and averaged 0,8; 0,8 and 0,4 ticks per 
count on the Hereford, Bonsmara and Nguni cows 
respectively. 

The mean number of one-host B. decoloratus 
(blue tick) per count on the 3 breeds, corrected for 
sexual or physiological status, are presented in Table 
1. Very high infestations of B. decoloratus were 
experienced during the months of October, Novem
ber and December. The counts were therefore 
separated into a peak infestation period (October: 
November, December) and infestation over the 
whole suckling period (October-April). Breed had a 
very marked effect on tick infestation the Herefords 
being most susceptible and the Nguni~ the least. 

TABLE 1 Mean numbers of one-host tick (Boophilus decolora· 
tus) per count and F-values for comparison of burdens 
on Hereford, Bonsmara and Nguni cows 

Peak infestation period 
Hereford Bonsmara 

Mean numbers 
of ticks 37,4 24,1 

Bonsmara 24,1 10,62*** -
Nguni 5,3 61,47*** 22,27*** 

Infestation over whole suckling period 
Hereford Bonsmara 

Mean numbers 
of ticks 15,3 9,9 

Bonsmara 9,9 9,76*** -
Nguni 1,9 57,42*** 20,47*** 

*** = significant difference at 1 % 
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The mean number of B. decoloratus per count for 
subfertile heifers (heifers that were mated, but did 
not conceive), lactating cows and bulls, corrected for 
breed effects, are !?resented in Table 2. There were 
no differences in tick infestation level between lac
tating cows and bulls. Subfertile heifers, however, 
had much higher tick burdens than lactating cows 
and bulls, suggesting that these heifers were either 
highly susceptible to tick infestation because of their 
physiological status, or that they did not conceive 
because of high tick burdens. 

TABLE 2 Mean number of one-host tick (Boophilus decolora· 
tus) per count and F-values for comparison of burdens 
on subfertile heifers, lactating cows and bulls 

Peak infestation period 
Subfertile Lactating 

heifer cow 
Mean numbers 

of ticks 36,6 14,6 

Lactating 
cow 14,6 17,62*** -

Bull 15,6 17,34*** 0,08*** 

Infestation over whole suckling period 
Subfertile Lactating 

heifer cow 
Mean numbers 

of ticks 5,0 5,7 

Lactating 
cow 5,7 17,22*** -

Bull 6,6 15,09*** 0,36*** 

*** = significant difference at 1 % 

Table 3 summarizes the tick counts recorded dur
ing the mating season (December 1982-J anuary 
1983) for heifers that conceived and heifers that did 
not. There were no differences in tick infestation 
between these 2 groups during this period. Conse
quently the difference in tick burdens between lac
tating cows and subfertile heifers seems to be as a 
result of physiological status. 

TABLE 3 One-host and multi-host tick burdens during the 
mating season of 1982-1983 on heifers that sub
sequently conceived and heifers that did not 

Heifers Heifers that 
Tick numbers that did not F-value 

conceived conceive 

One-host ticks 113,9 113,2 0,00 
Multi-host ticks 14,5 18,0 1,38 

Weaning mass 
The 205 day weaning masses of calves, corrected 

for sex, from cows of the 3 breeds and from the 
Nguni control group for the seasons 1983/84, when 
the animals were not dipped, and 1984/85 when the 
animals were dipped, are presented in Tables 4 and 5 
respectively. The Nguni control group were dipped 
every 3 weeks during both seasons. 

With no dipping, the Hereford cows weaned 
calves with a significantly lower body mass than 
those of the other 2 breeds. There were no signifi
cant differences between the weaning masses of 
calves from the undipped Bonsmara and Nguni 
cows. The masses of calves from the Nguni control 
group were approximately 7 kg greater than calves 
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TABLE 4 The 205 day weaning masses (kg) of calves from cows 
of 3 breeds for the 1983/84 season when the experi
mental animals were not dipped and F-values for com
parison of weaning masses 

Weaning 
mass 

Bonsmara 166,5 
Nguni 164,7 
Nguni controls 171,9 

* = significant difference at 10% 
** = significant difference at 5 % 

Hereford 

137,0 

4,08* 
3,29* 
4,42** 

Bonsmara Nguni 

166,5 164,7 

-
0,02 -
0,17 0,28 

TABLE 5 The 205 day weaning masses (kg) of calves from cows 
of 3 breeds for the 1984/85 season when the animals 
were dipped at three-weekly intervals and F-values 
for comparison of weaning masses 

Hereford Bonsmara Nguni 
Weaning 

mass 180,8 199,7 175,2 

Bonsmara 199,7 10,71**~ -
Nguni 175,2" 2,88 19,57** -
Nguni controls 186,5 1,41 7,17** 2,01 

** = significant difference at 5 % 
*** = significant difference at 1 % 

from the undipped Nguni group, but this difference 
was not significant. 

When all the animals were dipped during the 
1984/85 season there were no significant differences 
between the weaning masses of calves from the 
Nguni and Hereford cows (Table 5). The Bonsmara 
cows, however, weaned calves with a significantly 
greater body mass than calves from the other 2 
breeds. 

Tick infestation had only a minor effect on the 
productivity of Nguni cows as measured by the 
weaning masses of their calves (Table 4 and 5). The 
effect of tick infestation on the productivity of Here
ford cows seems to be much more severe, whilst the 
effect on Bonsmara cows seems to be intermediate. 
Furthermore, the information in Tables 4 and 5 can 
be used to quantify the effect of tick infestation on 
the productivity of cows of these 3 breeds. 

The weaning masses summarized in Table 5, com
pared to those in Table 4, are not only influenced by 
dipping, but also by the season and the fact that the 
cows were a year older. These season and age effects 
could not be separated and they were treated together 
as a "season-age" effect. The weaning masses of 
calves from the Nguni control group were used to 
estimate a correction factor for the "season-age" 
effect. Since calves from this group had a weaning 
mass of 171,9 kg in the first "season-age" combina
tion (Table 4) and 186,5 kg (Table 5) in the second, 
the effect of the second "season-age" was estimated 
to be 7,8 % [(1-171,9/186,5) x 100]. The weaning 
masses of calves from the 1984/85 season were there
fore reduced oy 7,8 %, which imr,lies a multiplica
tive correction for the "season-age ' effect. 

A com-parison between the weaning masses of the 
1983/84 season (no dipping) and the "season-age" 
corrected weaning masses of the 1984/85 season 
(dipping every three weeks) is presented in Table 6. 
Dipping resulted in a significant increase in the 
weaning mass of calves from the Hereford (29,5 kg) 
and Bonsmara (17,6 kg) cows, whilst there was no 
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TABLE 6 Comparison between the we~ning masses (kg) of 
calves in. a non dipping situation and when dipped 
every three weeks 

Breed No dipping Dipping 

Hereford 137,2 166,7 
Bonsmara 166,5 184,1 
Nguni 164,7 169,1' 

Difference calculated as dipping-no dipping 
** = significant difference at 5 % level 
* = significant difference at 10 % level 

Difference 

+ 29,5** 
+ 17,6* 
+ 4,4 

a = calculated from weaning masses of both the Nguni experi
mental and control groups since the treatment was the same 

significant effect on the weaning mass of calves from 
the Nguni cows. 

The number of successful female ticks on each 
breed during the period of lactation were estimated 
as follows : 

mean number of ticks per count x 205 days 
The results are presented in Table 7 
During the 205 days of lactation it was estimated 

that 3 136,5 one-host female ticks and 164 multi-host 
female ticks engorged on the Hereford cows, whilst 
corresponding numbers were 2 029,5 and 164 on the 
Bonsmara cows. 

With one-host ticks being predominant and it not 
being possible to distinguish between the effects of 
the different tick species, it was estimated that each 
engorged female tick caused a reduction of 8,9 g 
[29,5 kg/(3 136,5 + 164 ticks)] in the weaning mass of 
calves from Hereford and 8,0 g in that of calves from 
Bonsmara cows (Table 7). 

TABLE 7 Estimated number of engorged female ticks on each 
breed during lactation, and the effect of each 
engorged female tick on the weaning mass of calves 

Number of Number of Effect of one 
Breed one-host multi-host engorged 

ticks ticks female tick' 

Hereford 3 136,5 164 8,9g 
Bonsmara 2 029,5 164 8,0g 
Nguni 430,5 82 8,6g 

' was calculated as follows: loss in weaning mass (Table 
6)/(number of one-host ticks+ number of multi-host ticks) 

Although dipping had no significant effect on the 
weaning masses of calves from Nguni ~ows, the 
magnitude of the effect of tick infestation was simi
lary estimated (Table 7). With 430,5 one-host and 82 
multi-host female ticks engorging on the Nguni 
cows, the negative effect of each engorged female on 
the weaning mass of a calf was estimated to be 8,6 g. 

In Australia the direct effect of the one-host B. 
microplus (pantropical blue tick) , was found to be a 
loss of 0,6---1,5 g in body mass for each engorged 
female (Sutherst et a/., 1983). The present study 
indicates a loss in weaning mass of calves from cows 
infested predominantly with one-host ticks (B. deco
loratus) to be much higher and in the region of 
8,0--9,0 g for each engorged female. 

Although only preliminary, these results suggest 
that the effect of ttck infestation may be more severe 
on the suckling calf of a cow which is infested than 
on the adult animal itself. Another possibility is that 
the effect of B. decoloratus may be more severe than 
that of B. microplus, corresponding more to that of 
A. hebraeum (bont tick), which causes a loss of 
about 10 g in body mass for each engorged female 
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(Norval et al., 1988b). The latter possibility, how
ever, seems to be highly unlikely. 

CONCLUSION 

That the Nguni breed is more tick resistant than 
the Hereford and Bonsmara breeds, with Herefords 
being most susceptible to tick infestation is con
firmed. Ticks seem to have a marked influence on 
the productivity of cows, as measured by the wean
ing mass of their calves. The effect on Nguni cows 
was not significant because a very small number of 
ticks were able to engorge on these animals. How
ever, each tick that did engorge caused a comparable 
loss in productivity to that noted on the other 
breeds. This result is in agreement with that of Nor
valet a/. (1988a). 

Frequent dipping is essential to avoid drastic 
losses in productivity when exotic breeds, with a 
high susceptibility to tick infestation, are utilized in 
farming areas with a high tick incidence. 

The use of indigenous breeds that possess a very 
high resistance to tick infestation may be a solution 
to the dilemma of infestation and frequent dipping in 
the undeveloped parts of Africa, as pointed out by 
Norval et al. (1988a). This may be accompanied by 
strategic dipping e.g. dipping every 3 weeks during 
the wet season and only when necessary in the dry 
season. To a large extent this strategy will prevent 
the loss of endemic stability. 

The level of nutrition in large parts of Africa is 
such that it simply cannot provide for the higher 
demands of exotic breeds or their crossbred progeny 
(Scholtz, 1988). The standard of husbandry and 
management is such that productivity is often low, 
and no increase is possible through the introduction 
of exotic breeds or their crossbreds (Scholtz, Roux 
& Lombard, 1990). Thus, the elimination of exotic 
breeds from large parts of Africa will not lead to a 
decrease in production. It may even increase, while 
input costs are reduced. 
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