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Abstract

The southern cattle tick, Rhipicephalus (Boophilus) microplus, is an economically important tick that parasitises
cattle and is found on other host species if they graze with cattle. The R. (B.) microplus is a highly adapted tick
species prevalent in tropical and subtropical regions of the world. In Africa, it has expanded its range and was
reported to supersede the native tick, R. (B.) decoloratus. The objective of the study was to determine the
distribution of R. (B.) microplus under different ecological zones in the western-central regions of Eastern Cape
Province. Engorged adult blue ticks were collected monthly from 360 randomly selected cattle and free living
ticks from six replicate drags of the vegetation over a period of 1 year at Bedford Dry Grassland (BDG), Kowie
Thicket (KT) and Bhisho Thornveld (BT). A special attention was paid to the lower perineum, neck, dewlap and
ventral body parts which are the preferred sites for blue ticks during sampling. In this study, 9 species of ticks
which grouped under 5 genera were identified. The identified species of ticks were Amblyomma hebraeum,
Haemaphysalis elliptica, Hyalomma rufipes, Ixodes pilosus, R. (B.) decoloratus, R. appendiculatus, R. evertsi
evertsi, R. follis and R. simus. Only adult R. (B.) decoloratus (n = 8090) ticks were collected from cattle between
April 2016 and March 2017. A total of 4382 females and 3708 males of R. (B.) decoloratus were recovered
during the survey. Of the ticks (n = 2885) collected from the vegetation, R. (B.) decoloratus was the most

abundant species with a relative prevalence of 58.16%, followed by R. appendiculatus (18.37% ) and R. evertsi
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evertsi (16.90%). Least abundant ticks were H. rufipes (2.98%), A. hebraeum (2.46%), H. elliptica (0.38%), R.
follis (0.34%), 1. pilosus (0.24%) and R. simus (0.17%). The distribution of R. (B.) decoloratus ticks differ
significantly (P<0.05) among the vegetation types. Significantly more (P<0.05) engorged R. (B.) decoloratus
were collected in KT during summer season (1.39+0.063 females and 1.30+0.063 males) compared to other
vegetation types. The R. (B.) decoloratus larvae were significantly higher (P<0.05) in BT (20.56+1.154) and
KT (18.50+1.154) vegetation types during the spring season. R. (B.) microplus was not found in the present
study, signifying that it is not yet established in western-central regions of the Eastern Cape Province and as

such, continuous monitoring would be advisable.
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Introduction

Ticks belonging to the Rhipicephalus (Boophilus) spp. are one—host ticks which take about three weeks
to complete the parasitic portion of their life cycles on their hosts from unfed larvae to engorged female. Two R.
(Boophilus) species are present in South Africa, namely the endemic R. (B.) decoloratus, and the Asiatic
intruder, R. (B.) microplus which was introduced into South Africa with cattle imported from Madagascar after
the rinderpest epidemic in 1896 (Nyangiwe et al., 2013; Theiler, 1962; Tgnnesen et al., 2004). However, with
the introduction of the invasive R. (B.) microplus in the African continent and changes in climate over recent
years, there are indications that R. (B.) decoloratus has been subject to competition (Horak et al., 2009; Horak
et al., 2015; Nyangiwe et al., 2013; Nyangiwe et al., 2017; Olwoch et al., 2007; Tgnnesen et al., 2004). Whereas
R. (B.) decoloratus can only transmit Babesia bigemina, the causative organism of African redwater, R. (B)
microplus is a competent vector of both Babesia bovis, the causative organism of the more virulent Asiatic
redwater, and of B. bigemina (Madder et al., 2007). Likewise, both R. (B.) decoloratus and R. (B.) microplus
can transmit Anaplasma marginale, the causative organism of anaplasmosis or gall sickness in cattle (Horak et
al., 2015). These diseases are responsible for considerable losses in susceptible cattle, and represent a hindrance
to livestock farming in tropical and subtropical countries (Madder et al., 2007). Recently, the alarming spread of
R. (B.) microplus was reported in West Africa (Adakal et al., 2013; De Clercq et al., 2012; Madder et al., 2007)
while the displacement of native tick, R. (B.) decoloratus by R. (B.) microplus was observed in South Africa

(Horak et al., 2009; Nyangiwe et al., 2013; Tgnnesen et al., 2004). With the range expansion of R. (B.)



microplus in South Africa, the study seeks to determine the extent of R. (B.) microplus under different

ecological zones in the western-central regions of Eastern Cape Province of South Africa.

Materials and methods
Description of study sites and experimental animals

Tick collection was conducted at three agro-ecological zones in 1) Adelaide Research Station representing
Bedford Dry Grassland (BDG), 2) Honeydale Research Farm representing Bhisho Thornveld (BT) and Bathurst
Research Station representing Kowie Thicket (KT) in the Eastern Cape Province.

Adelaide Research Station is situated at 26°18'E longitude and 32°42'S latitude, and is at 740 m above the
sea level. The vegetation is classified as BDG and characterized by medium height grasslands that are
interspersed by Acacia karroo woodlands. The area contains dwarf shrubby component of karroid origin in
South Western parts. The annual minimum rainfall is 350 mm with a maximum of 550 mm. Temperature varies
among seasons, and range from 29-32°C to 4-6 °C. The vegetation of BDG is characterised by graminoids such
as Aristida congesta, Cynodon dactylon, Digitaria eriantha, Eragrostis curvula, Heteropogon contortus,
Panicum maximum, Sporobolus fimbriatus and Themeda trianda. Succulent herbs, low shrubs and small trees
like Acacia karoo are also occuring (Mucina et al., 2006).

Honeydale Research Farm is situated in one of the Eastern Cape Universities, Fort Hare, in Alice. It is
located at 32°8’E longitude and 26°85’S latitude, with an altitude of 500 m above sea level, and has average
annual rainfall of 480 mm and the maximum and minimum temperatures ranges between 18-37°C to 3-13°C. In
BT, the vegetation is dominated by trees such Maytenus polyacantha, Scutia myrtina, and Acacia karroo. The
most common grass species are C. dactylon, D. eriantha, E. plana, H. contortus, Hyparrhenia hirta, S. africanus
and T. triandra (Mucina et al., 2006).

Bathurst Research Station is located at 33°30'S latitude and 26°49'E longitude, lies at 708 m above sea
level. Its annual rainfall is 624 mm, while the temperature ranges between 13-29°C and 1-12 °C. The
vegetation of the area is KT which is characterized by tall-grown thickets. It is dominated by succulent trees
especially Euphorbia and Aloe species. There are also small trees such as A. karoo, Schotia afra, Schotia
latifolia and tall shrubs like Coddia rudis, Ehretia rigida, Grewia occidentalis and Scutia myrtina (Mucina et

al., 2006).



The study animals were randomly selected and were all older than 12 months and included both sexes, and

the sampling was done before cattle were dipped.

Tick collection and identification

A total of 360 cattle were used to collect ticks from all different agro-ecological zones. At each locality, 10
animals were randomly selected monthly and ticks were collected while the cattle are restrained in a crush pen.
Both engorged and free-living ticks were collected monthly across different seasons from April 2016 till March
2017. Ticks were collected mainly from one side of the animal and attention was paid to the predilection sites of
blue ticks and the ears, neck and dewlap, abdomen, feet, tail and perianal region of each animal were carefully
examined. As the survey was aimed at determining the extent of R. (B.) microplus ticks and not their intensity
of infestation, none of the collections that were made from cattle were intended to be complete. At all sampling
sites, adult ticks were collected from cattle while drag-sampling which favours the collection of questing ixodid
larvae was used to collect ticks from the vegetation. Adult ticks were identified at the University of Fort Hare
(Animal Science Laboratory) and non-parasitic ticks were transported to Déhne Agricultural Development
Institute in Stutterheim, Eastern Cape Province for subsequent identification by an experienced acarologist.
Ticks were identified at genus and species level using a standard stereomicroscope. A manual guide of tick
identification by Walker et al. (2003) was used to identify adult tick species. The larvae of multi-host species
were identified using the descriptions by Arthur (1973, 1975) and Walker et al. (2000) whereas the larvae of R.
(B.) decoloratus were identified using the descriptions of Gothe (1967). Moreover, for larval identification,
reference specimens from the University of Pretoria tick museum were used (thanks to Prof Horak)
and an experienced acarologist identified the immature ticks from drags (Nyangiwe et al., 2011,
2013).

The drag sampling method is described in detail in Nyangiwe et al. (2013). But at each site, six replicate
drags of 100 m, approximately 50 m apart, were performed at monthly intervals. After each drag, all ticks on
the flannel strips were removed using forceps and stored in 70% ethanol in a labelled glass vials for later
identification and counting. Drags were not done over dew-laden grass early in the morning or over grass after
rain, as this wet the flannel strips and decreased their efficacy. Therefore, drag sampling was done during sunny

days between 10h00 and 16h00 to avoid poor tick collections.



Data analysis

The data for tick counts was transformed using the formula y = log 10 (x+1) to check for normality and
stabilize the variances before applying ANOVA. The data for questing and engorged ticks was analysed using
Statistical Analysis System version 9.1 (SAS 2003). Interaction between vegetation types and season on tick
counts was determined using the generalised linear model procedures for repeated measures of SAS (2003).
Statistical significance was tested at 95% level with all results with P<0.05 considered to be statistically
significant. Mean separation of the least square means were performed using PDIFF procedure. The prevalence

for tick species and frequencies were determined using PROC FREQ of SAS (2003).

Results

Of the total 10975 ticks collected, 8090 ticks were collected from cattle while 2885 were free-living ticks
from the vegetation. The ticks collected belong to 5 different genera, namely Ambylomma, Haemaphysalis,
Hyalomma, Ixodes and Rhipicephalus including the subgenus Boophilus (Table 1). From the vegetation, R. (B.)
decoloratus was the most abundant species with a relative prevalence of 58.16%, followed by R. appendiculatus
(18.37%) and R. evertsi evertsi (16.90%). Least abundant ticks were Hyalomma rufipes (2.98%), Amblyomma
hebraeum (2.46%), Haemaphysalis elliptica (0.38%), R. follis (0.34%), Ixodis pilosus (0.24%) and R. simus
(0.17%) (Table 1). Apart from larvae and adult ticks collected, 338 nymphs of R. appendiculatus were collected

from the vegetation.

The study focused on R. (Boophilus) spp. and only R. (B.) decoloratus was found during the 12- month
study period. No R. (B.) microplus was found in the study area (Table 1 and Table 2). There was high count
(20.56+1.154) of R. (B.) decoloratus larvae on vegetation during the spring season than summer in BT followed
by KT agro-ecological zone (18.50+1.154) (Table 3). Significantly more (P<0.05) engorged R. (B.) decoloratus
were collected from cattle in KT during the summer season (1.39+0.063 females and 1.30+0.063 males)
compared to other agro-ecological zones. However, the distribution of R. (B.) decoloratus ticks differ

significantly (P<0.05) among the agro-ecological zones (Table 3).



Discussion

In the present study, the identified species of ticks were A. hebraeum, H. elliptica, H. rufipes, I. pilosus, R.
(B.) decoloratus, R. appendiculatus, R. evertsi evertsi, R. follis and R. simus. The R. (B.) decoloratus was the
most abundant species (58.16%) in the study area. Similar results had been reported in Free State Province,
where the indigenous tick was more abundant (53.19%), and this was also observed in Limpopo Province of
South Africa (Hlatshwayo et al., 2001; Schroder and Reilly, 2013). These findings are also in agreement with
Horak et al. (2009), Katiyatiya et al. (2014), Marufu et al. (2011) and Muchenje et al. (2008) who found R. (B)
decolaratus from cattle as the commonest and most wide spread ticks in savanna regions of the Eastern Cape
Province. Adult R. (B.) decoloratus were largely observed in KT during the summer season compared to BDG
and BT vegetation. Therefore, this study, confirms that seasonal variation has an influence on ticks distribution.
In addition, Marufu et al. (2013) found similar results of engorged R. (B.) decoloratus from open and tall
grassland regions in the Eastern Cape Province during warm seasons. The present findings are also in line with
Wolde and Mohamed (2014) who found the highest prevalence of R. (B) decolaratus in most areas of Ethiopia.
Similar findings were also observed in Cameroon, where R. (B.) decoloratus was the most abundant species

(62.2%) collected monthly from 60 animals during a 12 month study period (Awa et al., 2015).

The current study further reports high count (20.56+1.154) of R. (B.) decoloratus larvae during the spring
season than summer in BT followed by KT region (18.50+£1.154). For one host-ticks, such as R. (B.)
decoloratus, low winter temperatures synchronise egg development and hatching, so that large numbers of
larvae are present on the vegetation during spring season (Norval and Horak, 2004). The development of the
free-living stages is temperature dependent and the threshold for development is approximately 10 °C (Horak et
al., 2011; Spickett and Heyne, 1990). Both KT and BT have the average temperatures of between 12 °C — 13 °C
for winter season which is slightly above the threshold temperature for development. These findings are in line
with the findings of Nyangiwe et al. (2011) who reported larvae abundance during spring in False Thornveld
and Déhne Sourveld in the Eastern Cape Province. From the vegetation, R. appendiculatus and R. evertsi
evertsi were also collected at large numbers. Similarly, Horak et al. (2009) collected large numbers of larvae R.
evertsi evertsi and R. appendicultus from drag-samples taken at 72 dip-tanks in the eastern region of the Eastern
Cape Province. Less commonly collected species in the study area were H. rufipes, A. hebraeum, H. elliptica,

R. follis, I. pilosus and R. simus in order of abundance. This is in agreement with Nyangiwe et al. (2011) who



reported similar observation in camps grazed by Nguni or Bonsmara breed at D6hne Sourveld, Eastern Cape

Province.

The tick under investigation, R. (B.) microplus was not found from cattle and on the vegetation during the
study period. Recently reports confirmed that R. (B.) microplus is expanding its range and was displacing the
indigenous tick, R. (B.) decoloratus in Africa. The rapid spread of R. (B.) microplus in South Africa (Horak et
al., 2009; Nyangiwe et al., 2013; Nyangiwe et al., 2017; Tgnnesen et al., 2004), Tanzania (Lynen et al., 2008),
Zimbabwe (Smeenk et al., 2000; Sungirai et al., 2015) and West Africa (Adakal et al., 2013; Madder et al.,
2007, 2012) is an indication of such example. The R. (B.) microplus is a highly adaptable ectoparasite that has
become established in nearly all tropical and subtropical regions of the world where cattle production occurs
(Bram et al., 2002; Busch et al., 2014). The invasive pantropical blue tick, R. (B.) microplus, also represents
more of a threat to cattle farming than R. (B.) decoloratus because it transmits both Babesia bovis and B.
bigemina in cattle, whereas R. (B.) decoloratus transmits only B. bigemina, which is less pathogenic (Madder

etal., 2012).

Conclusions

The results of this survey indicates that R. (B.) decoloratus is widespread throughout the study areas.
Therefore ecological preferences of ticks need to be considered when developing effective control strategies
against ticks. Although R. (B.) microplus was not found in this study, therefore it could be key to investigate

factors that promote its absence in the study area.
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Table 1 The overall tick species abundance collected from the vegetation in the study area.

Larvae

Tick species Counts Prevalence (%)
Amblyomma hebraeum 71 2.46
Haemaphysalis elliptica 11 0.38
Hyalomma rufipes 86 2.98
Rhipicephalus appendiculatus 530 18.37
Rhipicephalus (Boophilus) decoloratus 1678 58.16
Rhipicephalus evertsi evertsi 487 16.90
Rhipicephalus simus 5 0.17
Rhipicephalus follis 10 0.34
Ixodes pilosus group 7 0.24
Totals 2885 100
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Table 2 Prevalence of Rhipicephalus (Boophilus) decoloratus ticks collected from cattle and on the vegetation

at three agro-ecological zones in the Eastern Cape Province

Rhipicephalus (Boophilus) decoloratus ticks

Adult females on cattle Adult males on cattle Free-living ticks

on vegetation

Vegetation type Counts Prevalence Counts Prevalence  Counts Prevalence
(%) (%) (%)

Dry grassland 1307 29.83 1267 34.17 419 24.97

Thicket 1712 39.07 1515 40.86 537 32.00

Thornveld 1363 31.10 926 24.97 722 43.03

Totals 4382 100 3708 100 1678 100
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Table 3 Least square means (zs.e.) for vegetation type and season of engorged Rhipicephalus (Boophilus)

decoloratus ticks collected from cattle and of free-living Rhipicephalus (Boophilus) decoloratus ticks collected

from vegetation

Rhipicephalus (Boophilus) decoloratus ticks

Vegetation type Season Engorged females Engorged males Free-living ticks
Dry grassland Autumn 0.97+0.063 0.99+0.063% 6.00+1.154°
Spring 1.08+0.063" 1.08+0.063° 12.15+1.154°
Summer 1.07+0.063" 1.17+0.063%* 7.78+1.154¢
Winter 0.43+0.063° 0.36+0.063° 2.56+1.154¢
Thicket Autumn 0.10+0.063¢ 0.76+0.063¢ 7.39+1.154¢
Spring 1.15+0.063" 1.16+0.063* 18.50+1.1542
Summer 1.39+0.063? 1.3040.063? 7.44+1.154°
Winter 0.73+0.063¢ 0.76+0.063¢ 4,06+1.154%
Thornveld Autumn 0.73+0.063¢ 0.53+0.063¢ 7.06+1.154%
Spring 1.06+0.063" 1.08+0.063° 20.56+1.1542
Summer 1.19+0.063" 0.90+0.063¢ 12.39+1.154°
Winter 0.80+0.063¢ 0.52+0.063¢ 3.67+1.154¢

abede Neans in the same column with different superscripts differ significantly (P<0.05).
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