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Abstract
Background and Aim: In tropical and subtropical countries, ixodid ticks are among livestock’s most economically important 
ectoparasites. Although Nguni cattle from South Africa have adapted to harsh environments, it is unknown whether they will 
be resistant to ticks, and the diseases carried by ticks under various climatic conditions. Therefore, this study aimed to compare 
tick load and estimate the prevalence of different tick species among Nguni cattle under different environmental conditions.

Materials and Methods: Tick counts were conducted monthly under natural challenges over 2 years on 586 Nguni cattle 
located at ARC-Roodeplaat and Loskop farms (warmer climate), Mukhuthali Nguni Community and the University of Fort 
Hare farms (cooler climate). The generalized linear model procedure of the Statistical Analysis System was used to analyze 
the data. It fitted the location (farm), sex, year, month or season, and animal age as covariates.

Results: The tick species (relative prevalence) observed were as follows: Amblyomma hebraeum (42%), Rhipicephalus 
evertsi (22%), Rhipicephalus (Boophilus) spp. (16%), Rhipicephalus appendiculatus (11%), Hyalomma marginatum (5%), 
and Rhipicephalus simus (4%). Tick infestation was significantly affected by location, season, year, month of the tick 
counting and age of the animal. Loskop farm had the highest tick count (μ = 30.69) and showed the largest variation in tick 
count. Compared to the other seasons, higher tick counts were seen during the hot-dry (September–November) and hot-wet 
(December–February) seasons. A. hebraeum was the dominant tick species across all four farms, followed by R. evertsi. 
The perianal region (under the tail head), the perineum and the belly body locations were the most preferred tick attachment 
sites.

Conclusion: These results provide useful information for developing appropriate control strategies for ticks and tick-borne 
diseases in these provinces of South Africa. Further work must investigate the feasibility of genetic improvement for tick 
resistance.

Keywords: Amblyomma hebraeum, Nguni cattle, South Africa, tick count, tick prevalences, warmer climate.

Introduction

Global warming has led to a growing interest in 
farming with cattle adapted to challenging environ-
ments, especially in Africa’s tropical and subtropical 
regions [1]. The high incidence of diseases and para-
sites in these environments results in large economic 
losses [2, 3]. Thus, farmers must use animals well 
adapted to these environmental conditions to maxi-
mize production efficiency. In livestock production, 
ticks are among the most economically significant 

ectoparasites and disease pathogen vectors [4–6]. 
Livestock production in South Africa is heavily 
affected by ten Ixodid ticks [7–9]. The most econom-
ically important tick genera affecting cattle produc-
tion in South Africa are Rhipicephalus (including the 
genus formerly known as Boophilus), Amblyomma 
and Hyalomma [9–12]. These tick genera impact 
animal productivity directly through heavy infesta-
tion or indirectly by transmitting tick-borne diseases 
(TBDs) [10, 13]. They transmit diseases and produce 
toxins, and the most important TBDs affecting cattle 
production in South Africa are ehrlichiosis (heartwa-
ter), babesiosis (redwater), anaplasmosis (gallsick-
ness), and theileriosis (corridor disease). In addition 
to reducing weight gain, milk yield, and inflicting tick 
bites which result in wounds and infections, ticks also 
impact production [9, 14, 15]. Tick bites from the long 
mouth part of the ticks leave scars on the skin, which 
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causes depreciation in the quality and price of leather 
products. Control strategies such as chemical control, 
tick vaccination and grazing management to eradicate 
ticks have been used; however, these strategies may 
only control ticks temporarily [16].

It has been suggested that if global warming leads 
to temperature increases, the abundance of ticks will 
increase in some regions where ticks are endemic [17]. 
This could have negative effects on tick infestation, the 
prevalence of TBDs and tick-borne disease prevention 
methods in the tropical environment. Agroecological 
conditions, seasonal variations and host species 
differences influence tick infestation [18–20]. Therefore, 
climatic factors such as temperature, precipitation and 
humidity impact tick populations, especially for tick 
species that prefer warmer, humid climates. Evidence can 
be seen in the displacement of Rhipicephalus decoloratus 
by Rhipicephalus microplus in Africa, which has been 
associated with changes in climatic conditions and cattle 
movement [12, 21–26], and Amblyomma hebraeum 
distribution is escalating in the inland semi- arid areas 
of South Africa. It has also been associated with intense 
periods of drought, especially in the inland highlands 
[27, 28]. Finding effective control strategies for these 
increasing tick infestations has become a concern in the 
livestock industry due to these findings.

Genetic variation in tick resistance, within and 
between breeds, exists and is well recognized [29, 
30]. Several exotic cattle breeds in South Africa are 
susceptible to ticks and TBDs [31]. Most of these 
breeds have a high production potential. However, 
production is compromised by TBDs. Indigenous 
breeds and some locally developed breeds in South 
Africa have adapted to harsh tropical conditions. 
Nguni cattle are known for their adaptation to trop-
ical and semi-arid regions of the Southern African 
region and are extensively used by commercial and 
emerging farmers [31–33]. Their genetic potential to 
tick resistance has been reported as one of the key 
tools in establishing cattle breeds that are tick resis-
tant [34, 35]. Spickett et al. [9] reported that Nguni 
cattle are more resistant to natural tick infestation 
than Bonsmara and Hereford cattle. Rechav et al. 
[36] reported that Nguni cattle were more resistant to 
infestation by R. decoloratus than five other breeds of 
cattle considered in their study. Moreover, Marufu et 
al. [37] noted that Nguni cattle are more tick-resistant 
than crossbred cattle when grazing on rangeland.

Although Nguni cattle carry lower tick loads 
than crossbred and exotic cattle, little is known about 
the variation in tick loads within this locally adapted 
breed. Furthermore, climate change is expected to 
induce differences in the prevalence of different tick 
species [1]. Therefore, tick loads and the prevalence of 
ticks must be assessed at animal and species levels in 
order to better understand the implications of environ-
mental change on livestock production. Knowledge of 
agroclimatic and animal factors influencing tick load 
and prevalence in Nguni cattle is also important.

Thus, this study assessed tick loads and estimated 
the prevalence of different species of ticks in Nguni 
cattle reared in different environmental conditions in 
South Africa. This study did not explore the molec-
ular mechanism involved under different loads and 
the prevalence of ticks in Nguni cattle. However, the 
knowledge gained from this study offers fundamental 
tools for developing strategies to control tick infesta-
tion in cattle under various agroclimatic conditions.
Materials and Methods
Ethical approval

The Agricultural Research Council and Eastern 
Cape Department of Agriculture gave written consent 
for their respective research farms to participate in the 
study. The study was approved by the Agricultural 
Research Council, Animal Production Institute Ethics 
Committee (Ref: APIEC15/012).
Study period and location

The study was conducted from May 2012 to 
April 2014. Tick counts were conducted on 586 
Nguni cattle from four locations, Limpopo Province’s 
Loskop Research Farm of the Agricultural Research 
Council, ARC-Roodeplaat Research Farm is located 
in Gauteng Province, Mukhuthali Nguni Community 
Farm is located in the Kwa-Zulu Natal Province and 
The University of Fort Hare farm is located in Alice 
in the Eastern Cape Province, all from South Africa. 
Experimental cattle and sampling areas

Nguni cattle of both sexes were randomly sam-
pled from four different herds in different provinces of 
South Africa. Each selected herd was managed on its 
original farms. The age of cattle and their physiolog-
ical status varied in each location. Some of the herds 
had available pedigree information.

Tick counts were conducted on 586 Nguni cat-
tle over 2 years (May 2012–April 2014) from four 
locations: (1) Limpopo Province’s Loskop Research 
Farm of the Agricultural Research Council (n = 124), 
which has an average annual rainfall of 509 mm, and 
temperatures that range from 19°C in June to 29°C in 
January, with an average annual temperature of 26°C. 
It comprises tropical forest, dense bushes and shrubs in 
semidesert areas. (2) ARC-Roodeplaat Research Farm 
is located in Gauteng Province (n = 143). It has an 
average rainfall of 573 mm per annum, and an annual 
average temperature of 24°C, and ranging from 19°C 
in June to 27°C in December. It comprises of open 
savannah veld and bush and thornveld. (3) Mukhuthali 
Nguni Community Farm is located in the Kwa-Zulu 
Natal Province (n = 224). It has an average rainfall of 
688 mm per annum, and temperatures that range from 
19°C in June to 27°C in January, with an annual average 
temperature of 23°C. It comprises tall bush grass with 
mostly acacia trees. (4) The University of Fort Hare 
farm is located in Alice in the Eastern Cape Province 
(n = 95). It has an average rainfall of 480 mm per 
annum, and temperatures ranging from 20°C in June 
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to 26°C in February, with an annual average tempera-
ture of 24°C. It comprises false thorn trees with some 
savannah vegetation type. These farms are in different 
agroclimatic zones [38]  (Table-1). Figure-1 presents 
a map of the four farms. The cattle were exposed to 
natural tick infestation at all four farms. On all farms, 
tick counts and species identification were carried 
out each month. In addition, all cattle were spray 
dipped monthly with a flumethrin pour-on formulation 
“Drastic Deadline” immediately after sampling.
Tick counting

Tick species were identified during counting at 
each location. Throughout the experiment, the data were 
gathered by the same team of trained technicians. Each 
person counted and identified the species of ticks on one 
half of the animal at a time, two people counting one 
animal at a time. Adult ticks were counted on each ani-
mal by counting and identifying tick species on differ-
ent body parts, including the head (excluding the inside 
ears), ears (inside the ears), neck (including the gul-
let), back, legs, belly (including the udder or testicles), 
perineum and tail (including underneath the tail). Tick 

counts and species identification were performed on 
only adult ticks that are not difficult to distinguish. Ticks 
of the genera Hyalomma and Rhipicephalus were clas-
sified at genus and subgenus levels. For example, there 
are two Boophilus ticks in South Africa, and we classi-
fied them as Rhipicephalus (Boophilus) spp. and similar 
naming for Hyalomma spp. due to the two Hyalomma 
species being prevalent in South Africa.
Statistical analysis

The generalized linear model procedure of the 
statistical analysis system was used to analyze the 
data [39]. The models fitted accounted for the effects 
of location (farm), sex, year (May 2012–April 2013 
= Year 1 and May 2013–April 2014 = Year 2), either 
month or season (cool-dry, cool-wet, hot-dry, and hot-
wet) and age of the animal as a covariate. The models 
fitted are described below:
Yijlmn = μ+ Li + Nj + Sl + (L*N)ij + b(Am) + eijlmn (1)
Yijklmn = μ+ Li + Mj + Rk + Sl + (L*M)ij + b(Am) + eijklmn  (2)
where: Yijklmn is the tick count;
μ is the overall mean;

Figure-1: Location of the four experimental farms considered for tick counting. [Source: http://www.plantzafrica.com/
vegetation/vegimages/biomes800.jpg].

Table-1: Summary of the climatological and vegetation characteristics of the four farms used in the study.

Farm (Province) Minimum and maximum 
monthly rainfall  
(Annual Rainfall)

Average daily temperature 
range

Vegetation

Loskop (Limpopo) 0 mm in June and 92 mm in 
November (506 mm)

19°C in June to 29°C in January 
and annual average of 26°C

Tropical forest, dense bush and 
shrubs to semi-desert areas[38] 

Roodeplaat 
(Gauteng)

0 mm in June and 110 mm in 
January (573 mm)

19°C in June to 27°C in December 
and annual average of 24°C

Open savannah veld and bush 
and thornveld [38]

Mukhuthali 
(KwaZulu-Natal)

3 mm in June and 122 mm in 
December (688 mm) 

19°C in June to 27°C in January 
and annual average of 23°C

Tall bush grass with mostly 
acacia trees [38]

Fort Hare  
(Eastern Cape)

8 mm in July and 56 mm in 
March (480 mm) 

20°C in June to 26°C in February 
and annual average of 24°C

False thorn trees with some 
savannah vegetation type [38]
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Li is the effect of the ith location (i = Loskop, 
Roodeplaat, Mukhuthali, Fort Hare);
Nj is the effect of the jth season (i = hot-dry, hot-wet, 
cool-wet, and cool-dry);
Mj is the effect of the jth month (j = January to 
December);
Rk is the effect of the kth year (k = 1, 2);
Sl is the effect of the lth sex (l = Male, Female);
(L*M)ij is the interaction effect of the ith location and 
jth month;
b is the partial regression coefficient of age on tick 
count;
Am is the effect of the mth age of the animals;
eijklmn are the random residuals.
Results

The tick species observed were as follows: 
A. hebraeum (42%), Rhipicephalus evertsi (22%), 
Rhipicephalus (Boophilus) spp. (16%), Rhipicephalus 
appendiculatus (11%), Hyalomma marginatum (5%), 
and Rhipicephalus simus (4%). R. simus was the least 
frequently encountered species and was found only at 
the University of Fort Hare farm. Table-2 summarizes 
the tick count data for the four locations. Loskop farm 
recorded the highest mean tick count of 30.69, the high-
est tick count per animal of 198, and the highest standard 
deviation of 19.79. In contrast, the highest tick load vari-
ation was observed on the Roodeplaat farm, followed by 
the Loskop farm and Fort Hare farm (Table-2).
Species prevalence

The location had a significant effect on the 
total tick count per animal. The highest tick density 
per animal was found at the ARC Loskop Research 
Farm, followed by Roodeplaat, Mukhuthali, and Fort 
Hare. A. hebraeum and Rhipicephalus (Boophilus) 
spp. were the most prevalent species at Loskop farm 
(Figure-2). Between November and December 2012, 
an outbreak of heartwater disease was caused by the 
abundance of A. hebraeum ticks at Loskop farm. At 
Roodeplaat farm, A. hebraeum and R. evertsi had 
significantly greater counts than the other four spe-
cies. At Mukhuthali Community farm, A. hebraeum 
had the highest count, followed by Rhipicephalus 
evertsi evertsi and R. appendiculatus. At Fort Hare 
farm, A. hebraeum and R. simus had greater (p < 0.05) 
counts than the other four species.
Influence of climate on tick counts

Figure-3 shows the distribution of average tick 
count, temperature, and rainfall over 2 years. The 
rainfall and tick count show the same distribution 
pattern throughout the study, indicating a relationship 
between the two.

The season had a significant effect (p < 0.05) on 
the prevalence of tick species (Figure-4). Most species 
had the lowest count in the cool-dry season, which 
gradually increased over the cool-wet and hot-wet sea-
sons and peaked in the hot-dry season. A. hebraeum 
ticks were prevalent in all seasons.

Table-2: Summary statistics of tick counts data for four 
locations.

Location Mean SD CV (%) Min Max

Loskop 30.69 19.79 64.48 0 198
Roodeplaat 25.97 18.66 71.85 0 118
Fort Hare 18.23 11.74 64.40 0 86
Mukhuthali 18.19 10.89 59.87 0 75

SD=Standard deviation, CV=Coefficient of variation, 
Min=Minimum tick count, Max=Maximum tick count. #The 
mean and standard deviation were calculated from back 
transformed tick count data

0

2

4

6

8

10

12

14

16

Fort Hare Loskop Roodeplaat Mukhuthali

M
ea

n 
tic

k 
co

un
t

Location

R. appendiculatus

A. hebraeum

R. Boophilus

H. marginatum

R. Evertsi evertsi

R. Simus

Figure-2: Tick loads for different species per location (farm).

The number of ticks varied significantly by month 
and year. Years 1 and 2 were defined as May 2012–April 
2013 and May 2013–April 2014, respectively. In Year 1, 
all species had the highest infestation in November and 
lowest infestation in June. In Year 2, tick infestations were 
highest in December and lowest in June. A. hebraeum 
tick load was highest between October and January in 
both years, whereas R. evertsi evertsi had the highest 
tick load in December. Rhipicephalus (Boophilus) ticks 
had low counts in Year 1 but much higher tick loads in 
Year 2. For 2 years of tick counting, each tick species’ 
monthly tick count patterns differ (Figure-5).

The interaction between location and season was 
significant (p < 0.001) for tick count (Figure-6). The 
magnitude and ranking of differences in tick counts 
among the farms varied from season to season. For 
instance, Loskop farm had the highest tick count 
throughout the year, while Roodeplaat farm had the 
highest count during the cool seasons.
Tick distribution on the host body

Figure-7 shows the distribution of ticks on var-
ious body parts. The preferred sites for attachment 
were the belly, perineum and under the tail. The 
undertail region had the greatest infestation (36%), 
followed by the perineum (22%), belly (22%) and 
inside the ear (11%). Less than 10% of the infesta-
tion was found in other body parts. A. hebraeum was 
located across the body, with the highest occurrence 
on the belly. The highest counts for R. evertsi evertsi 
were obtained under the tail, while R. appendiculatus 
were most prevalent inside the ears. Figure-8 shows 
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Figure-3: Association of monthly rainfall and average temperature (ava temperature) with average tick count on all body 
parts (ava tick count).

the distribution of all ticks by species on various body 
parts. Under the tail, R. evertsi evertsi (49%) was the 
most prevalent, followed by A. hebraeum (34%). On 
the belly, 69% of the ticks were A. hebraeum followed 
by 16% of Rhipicephalus (Boophilus) spp. In the peri-
neal region, 58% were A. hebraeum followed by 18% 
of Rhipicephalus (Boophilus) spp. In the ear, 93% of 
ticks found were R. appendiculatus. On the head, 77% 
of the ticks found were Rhipicephalus (Boophilus) 
spp. Thus, most tick species tended to have a preferred 
site for attachment to the host.

Figure-9 presents tick distribution patterns on 
the different body locations in each month. For years 
1 and 2, highest tick loads on the belly were seen in 
November, whereas the lowest tick loads were seen in 
June. The belly, perineum and tail had similar distri-
bution patterns for the observed years.
Discussion

The four locations included in the present study 
show significant area variation in the distribution of 

tick species that infest cattle. The species observed 
were as follows: A. hebraeum, R. evertsi evertsi, 
Rhipicephalus (Boophilus) spp., R. appendicula-
tus, H. marginatum, and R. simus. These were the 
same species identified by Katiyatiya et al. [19] and 
Marufu et al. [37] in the Eastern Cape Province of 
South Africa and by Assefa, Tessema and Gashaw, 
Tiki, and Addis [40-42] in Ethiopia. R. simus was 
observed only at the University Fort Hare farm in the 
Eastern Cape Province, and its recent infestations in 
cattle were also reported by Katiyatiya et al. [19] and 
Nyangiwe et al. [27]. In the past, this tick species was 
known to infest dogs, cats, cheetahs, lions, sheep and 
goats and was primarily found in moist areas [43, 44]. 
The occurrence of R. simus at Fort Hare in the present 
study might be because this farm is located in a moist 
region of the Eastern Cape and has mixed grazing 
practices with small stock.

A. hebraeum was the most prevalent and widely 
distributed tick species in this study. Similar obser-
vations were recorded in Limpopo Province of South 
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Africa [22]. This tick is usually found in warm and 
hot, dry, harsh areas and occurs where cattle dominate 
as the most important domestic host [45]. The abun-
dance of A. hebraeum was also observed in Southern 
African buffalos [44, 46]. Due to the long mouthpart 
of this species, which damages these commodities and 
lowers their value on the global market, heavy infesta-
tion of this species results in losses in cattle production 
and damage to hides and skins [47]. Mapiye et al. [48] 
reported that the value of Nguni hides drops due to 
tick bite damage and decreases the quality of skin hide 
products in South Africa. During the present study, 

the A. hebraeum tick burden at Loskop farm resulted 
in an outbreak of heartwater between November and 
December 2012. Heartwater was observed only in the 
Angus × Nguni cross and resulted in 25% mortality 
of this crossbreed on the Loskop farm (data unpub-
lished). However, there was no incidence of heartwa-
ter mortality in Nguni cattle used in this study. Over 
time, tick-borne disease mortality was noted, and 
studies on host resistance to tick infestation in South 
African cattle [31, 35].
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Figure-5: Monthly average tick counts per species over 2 years.
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R. evertsi evertsi was the second most abundant 
tick species. The abundance of this tick species was 
previously recorded in the Eastern Cape Province 
of South Africa [10, 12, 49] and various regions of 
Ethiopia [41, 42]. R. evertsi evertsi was also reported 
as Africa’s most prevalent species in the genus 
Rhipicephalus [44]. This species is known to be found 
mostly in the savannah areas. Its other target hosts are 
zebra and small ruminants [40], and it is found in all 
year seasons [27]. R. evertsi is a vector of Anaplasma 
marginale, which causes anaplasmosis and causes 
considerable economic loss to dairy and beef indus-
tries worldwide.

Rhipicephalus (Boophilus) spp., including 
R. microplus and R. decoloratus, were the third most 
abundant tick species. R. microplus was reported 
as the source of R. decoloratus displacement in the 
Eastern Cape Province of South Africa by Nyangiwe 
et al. [12]. The distribution of R. decoloratus ticks 
was reported in South Africa [12, 22, 50] and in other 
African countries [40, 51], and R. microplus abundance 
was reported in Brazil [5, 52] and Malaysia [53]. The 
resistance of R. decoloratus to acaricide was observed 
in Adehan et al. [54], Kariuki et al. [55]. This tick 
species transmit Babesia bigemina and A. marginale 
to cattle, and heavy infestations can cause tick worry 
and anemia [56]. The brown ear tick, also known as 
R. appendiculatus, was the fourth most prevalent spe-
cies of ticks and preferred the ear’s interior (93%) for 
attachment. Severe infestations of R. appendiculatus 
were observed to cause substantial damage to animals’ 
ears. H. marginatum and R. simus were the least prev-
alent species.

The differences in the tick load among the four 
locations may be attributable to differences in latitude 
and hence average daily temperatures. The Loskop 
and Roodeplaat farms are more toward the northern 
part of South Africa, which is warmer. In contrast, 

Mukhuthali Community and Fort Hare farms are 
close to the cooler south coastal region. The higher 
tick count at Loskop compared with the other farms 
is likely caused by higher temperatures. The variation 
in vegetation may partly explain the differences in the 
tick loads among the four farms. In this study, the main 
biomes observed in all four farms were savannah and 
grassland, which are often associated with increased 
tick loads [57]. Scholtz et al. [1] noted that the Loskop 
research farm is an endemic tick area because its for-
est trees, tall grass, and hot, dry climatic conditions 
attract ticks.

Compared to the cool-wet and dry seasons, 
higher tick loads were seen during the hot-dry and hot-
wet seasons. Similarly, several studies [31, 32, 58, 59] 
reported a higher tick load in the hot-wet season 
when comparing different breeds of cattle in South 
Africa. In Brazil, hot and rainy seasons are asso-
ciated with higher tick infestation [5, 52]. This is 
probably because humid, hot weather encourages 
the growth and survival of ticks. Tick proliferation 
is normally enhanced when there are high tempera-
tures and humidity [60, 61]. In addition, the magni-
tude and ranking of differences in tick count among 
the different farms were inconsistent across the sea-
sons. Therefore, the interaction most likely develops 
due to Loskop’s tick count being comparable to other 
locations during the cool-wet season and significantly 
higher than other locations during the hot-wet season. 
The decrease, relative to the prior hot-dry season, in 
tick numbers at Roodeplaat observed during the hot-
wet season might have contributed to the significance 
of the interaction. The constant to slightly rising tick 
counts at the other three locations are evidence of this.

The observed significant effect of age of 
animals on tick counts agrees with the report of 
Marufu et al. [37], who also observed lower ticks in 
younger animals than in older ones. The age effect 

 Under Tail Belly Perineum Head Ears (inside) Neck Legs Back
A.  hebraeum 34888 42143 36033 1326 96 2551 1846 1772
R. Boophilus 5794 10106 11476 10370 651 4017 1727 1192
R. evertsi evertsi 50070 2467 8102 744 1533 139 83 194
H. Marginatum 5295 4327 4194 102 10 270 346 279
R. Simus 6381 2475 1916 9 0 12 18 11
R. Appendiculatus 205 37 352 1006 28182 109 6 13
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Figure-8: Distribution of total tick count per species on different body locations.
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is attributed to some form of innate protection that 
declines with age [62].

There seems to be a preferred location for tick 
attachment on the host body. Ticks were also discov-
ered under the tail and then in the perineum and belly. 
A. hebraeum were in most body locations, with the 
highest occurrence in the belly. The highest counts for 
R. evertsi evertsi were obtained under the tail, whereas 
R. appendiculatus were most prevalent inside the ears. 
The higher infestations under the tail could be because 
ticks prefer warm, moist, hidden sites with a good vas-
cular supply and thin skin, and there is also thought to 
be a pleasing effect of the anal odors on ticks [10, 32]. 
The external genitals and inguinal/groin regions of the 
body are highly supplied with blood [40]. Ticks prefer 
to attach to body parts with short hair and softer or 

thinner skin for their mouth parts to easily enter vas-
cularly dense areas for feeding [32, 63].

Environmental factors such as location, month, 
and season influence tick infestation. Tick prevalence 
was generally high and a major challenge in these four 
locations. Several studies showed the same challenge in 
the Eastern Cape Province of South Africa [19, 27, 32], 
while Scholtz et al. [1] raised the same concern in the 
Loskop area. Acaricides are used during the hot-dry 
and hot-wet seasons because of their high tick loads to 
avoid significant losses in cattle production. However, 
there is a need to develop sustainable and more cost-ef-
fective strategies for tick control that can counter the 
effects of global warming or tick burden in livestock 
production. A viable option is an integrated strategy 
incorporating genetic improvement using traditional 
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Figure-9: Least squares mean for monthly tick count on different body locations.
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or marker-assisted selection techniques. Therefore, it 
is necessary to determine the extent to which the large 
variation in tick count observed in the present study is 
under genetic control.
Conclusion

All four experimental farms had the same prev-
alence of tick species, excluding R. simus. The tick 
load in Nguni cattle varies according to these agroeco-
logical zones, with warmer locations tending to have 
higher tick loads and A. hebraeum being the most 
prevalent and widely distributed species. The year, 
season, month of counting, and animal age also influ-
enced tick loads. Tick count was significantly higher 
in the hot-dry and hot-wet seasons than in cool-wet 
and cool-dry seasons. There were within-breed vari-
ations in tick counts and adaptation of animals to dif-
ferent environmental conditions.
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