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A cross-sectional study was conducted from November 2017 to April 2018 with the objectives of assessing the prevalence of bo-

vine ixodid tick with their risk factors in Hosana district, Hadiya Zone. A total of 384 tick samples were collected from the main body

parts of cattle of different age, sex, and body condition for parasitological examination. and four genera of ticks were identified. Ac-

cording to the assessment, the overall prevalence of tick infestation was 29.4%. From these ticks genera, Hyalomma takes the highest
prevalence (11.9%) followed by Amblyomma (10.7%), Boophilus (10.2%) and Rhipicephalus (9.4%). The prevalence of tick infesta-
tion in poor body condition (72.6%) was higher as compared to good (14.2%) and moderate body condition (13.3%). Besides, the

prevalence was higher in old (37.5%) than young (30.4%) and adults (28.0%) age groups of cattle. Moreover, female cattle (30.4%)

were more susceptible than male (28.6%) ones. There was a statistically significant (p < 0.05) higher tick prevalence in the wet sea-

son than dry seasons. However, there was no statistically significant (p > 0.05) association between tick infestation and age, sex, and

body condition. Accordingly, the study showed that the prevalence of ticks is still playing a major role in reducing productivity and

cause health problems of cattle in the area which needs a serious collaborative effort and urgent attention.
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Introduction

Ethiopia is endowed with the largest livestock population in Af-
rica with the estimated domestic animal number of 57.83 million
cattle, 28 million sheep, 28.6 million goats, 1.23 million camels,
60.5 million poultry, 2.1 million horses, 0.4 million mules and 7.88
million donkeys representing 45% of agricultural output/GDP in
Ethiopia. Export commodities (meat, live animals, hides and skins
as well as drought power, milk production and a source of manure

are the main outputs of livestock [1-3].

Ectoparasites are widespread and the most important preva-
lent constraints to the livestock sector that affect the production
and productivity of cattle [4,5]. Ticks are among the most common
ectoparasites and vectors of important animal diseases on a global
scale particularly, in tropical and sub-tropical parts of the world. As
ectoparasites ticks are responsible for tick-borne disease, anemia,
irritations, skin abrasions, tick toxicosis, tick worry, bite wound,
wounds and myiasis and loss of udders, which provides portals of
entry for secondary bacterial infection [6,7] and also indirectly act
as reservoirs and vectors for a wide range of human and animal
pathogens worldwide and thus transmits pathogens such as virus-

es, bacteria, protozoa and toxins into their hosts [2,8].

Ticks are obligate blood-feeding ectoparasites of vertebrates
particularly mammals, birds, and reptiles throughout the world. All
ticks spend most of their life cycle away from their hosts, hiding ei-
ther in soil and vegetation or in the nests of their hosts [9,10]. Ticks
are grouped into three families as Ixodidae (hard ticks) with 702
officially recognized species, Argasidae (soft ticks) comprising 193
species, and Nuttalliellidae with a single species. Ixodid ticks pass
via four stages in their development: eggs, 6- legged larva, 8-legged
nymph, and adult. They are categorized into one-host; two-host or
three-host life cycles according to the number of hosts required to

complete their lifecycle [11,12].

In Ethiopia, ticks are very common and widely distributed in all
agro-ecological zones of the country [13]. They are prominent par-
asites and competent vectors of pathogens that affect both humans
and animals [6] and are usually considered to have more veterinary
significance because they negatively affect the health and produc-
tivity of domestic animals as a consequence of direct parasitism

and disease transmission [9].

The main genera of ticks found in Ethiopia are Ambylomma,
Rhipicephalus, Hyalomma and Haemaphysalis, and a subgenus

Rhipicephalus (Boophilus). Previous studies documented the pres-
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ence of more than 60 species of ticks in the country including ge-
nus Ambylomma (8 spp.), subgenus Boophilus (2 spp.), Haemaphy-
salis (4 spp.), Hyalomma (9 spp.), Rhipicephalus (15 spp.), Ixodes (1
spp.), Argas (1 spp.) and Ornithodorus (2 spp.) which are report-
ed to have great veterinary and medical importance in Ethiopia.
Among these, A. variegatum and Rh (Boophilus). Decoloratus are
the most important and widely distributed [14,15]. A. coherence,
A. gemma, A. lepidium, H. marginatum rufipes, H. truncatum and R.

evertsi are also commonly found in Ethiopia [5,6].

In Ethiopia, tick occupies the first place amongst the exter-
nal parasites and induces a significant economic loss in cattle by
the decline of hide and skin quality, reduction of milk yield and
increase susceptibility to vector-borne diseases like Babesiosis,
Anaplasmosis and Ehrlichiosis in ruminants [6,15]. Regardless of
losses due to tick infestation in Ethiopia and several researchers
reported the prevalence and species identification of ixodid ticks
of cattle in different parts of the country. However, there is no work
done and up-to-date comprehensive information on the prevalence
of tick in cattle in the study area. Hence, the present study was con-
ducted to assess the prevalence of Bovine Ixodid Tick infestation in

selected districts of Hadiya Zone.

Materials and Methods
Study area

The study was conducted in the Hosana district Hadiya zone,
Southern Ethiopia. Topographically the zone lies within an el-
evation range of 1500 to 3000 meters above sea level. The zone
has three agro-ecological zones. Highland (23.7%), Mild-altitude
(64.7) and lowland (11.6%). The annual average temperature of

the zone is 22.02°C and the mean annual rainfall is 1260 mm [16].

Study animals and sample size determination

The study animals were cattle of different age and sex that were
brought to veterinary clinics and Animal health posts of the select-
ed woredas in the study area. The age, sex, season tick infestation,
and body condition scores were recorded according to [17,18]. The
body condition scores of animals were evaluated during sample
collection. and classified as emaciated (poor), moderate (medium)
and good based on anatomical parts and the flesh and fat cover at
different body parts. Besides, the age of the cattle were categorized
into young (< 3 years), adult (4 - 6 years) and old (> 7 years) age
groups as described by Arnold M and Wilesmith J [19].

Moreover, using an estimated prevalence of 50%, a 95% confi-
dence interval (CI), and a 5% precision or accuracy level, the sam-
ple size was calculated to be 384. The following formula was used

to determine the sample size [20]:
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n=72xP (1-P) /d?

Where, n = the required sample size, Z = Confidence level (regu-
lar value = 1.96), P = Expected prevalence (50%) and d = Desired
absolute precision (0.05).

Study design

A cross-sectional study was conducted from November 2017 to
April 2018 in the Hosana district of Hadiya zone. For this study, the
woredas were selected using a purposive sampling technique de-
pending upon the agroecology which favors tick infestation while

the study animals were selected using simple random sampling.

Study methodology
Tick collection, preservation and identification

Ticks samples were collected after cattle were properly re-
strained. All visible adult ticks were carefully removed and were
collected by forceps and gloved handpicking by a simple random
sampling method from different body parts (scrotum, udder, bris-
ket, dewlap, neck, belly/flunk and back, perineal region, tail and
other posterior and ventral body parts of the body) of the cattle
without damaging their mouthparts following standard tick collec-
tion techniques [21,22].

The collected ticks were preserved in 70% ethyl alcohol in clean,
well-stopped glass vials and labeled properly. The identification of
the tick was carried out based on their morphological features such
as mouthparts, scutum, and color of legs, festoons, presence or ab-
sence of posterior groove and marginal spots using a stereoscopic

microscope [12,22].

Data analysis

Descriptive data analysis was employed in summarizing the
data regarding the prevalence of tick isolated in cattle and associ-
ated risk factors including age, sex, body condition, and seasons of
the study period. Chi-square test was employed in comparing the
prevalence of tick with age, sex, body condition, and seasons of the
study period to determine the association of risk factors and preva-
lence of tick in cattle. In all the analyses, confidence interval (CI)

was held at 95% and P < 0.05 was set for statistical significance.

Results

Tick burden and species identification

Out of 384 cattle examined, 42.2% (162/384) were found to
be infested with four different genera of ticks. Hyalomma (11.9%)
takes the largest share in infesting cattle in the study area from all
four genera followed by Amblyomma (10.7%), Boophilus (10.2%)
and Rhipicephalus (9.4%) (Table 1).
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Ticks genera Frequency Proportion

Amblyomma 41 10.7
Boophilus 39 10.2
Hyalomma 46 11.9

Rhipicephalus 36 9.4

Table 1: The overall proportion of ticks genera

identified in the Hosana district.

Tick infestation in cattle and different risk factors

According to the present study, both sexes of animals were in-
fested with four different types of ticks with a prevalence rate of
30.4% (55/181) for females and 28.6% (58/203) for males. The
highest infestation rate was observed in old cattle 37.5% (40/45)
followed by young 30.4% (21/69) and adults 28.0% (77/275).
There was no statistically significant difference between in both
sex (X? = 1.56, p= 0.459) and different age groups (X* = 0.15, p=
0.697) and the prevalence of tick in the study areas (Table 2).

In the present study, the season of the study period related to

the tick infestation was assessed and a higher prevalence of tick

22
infestation 33.8% (79/234) was reported during the autumn fol-
lowed by winter 22.7% (34/150). There was a statistically signifi-
cant (X?=5.42, p = 0.002) association between the tick prevalence
and the season of the study period. Moreover, the body condition
wise prevalence of tick was also compared and it was higher in cat-
tle with poor body condition (72.6%) followed by good body condi-
tion (14.2%) and moderate body condition (13.3%). There was no
statistically significant difference between body conditions score
and tick prevalence (X*>= 1.032, p= 0.597) (Table 2).

Out of the total animal, the tick burden (number of ticks) on
the cattle was assessed in this study. All cattle were infested with
a moderate level of tick burden (100%) (up to 46 tick) followed
by a few (99.1%) (up to 20 tick) tick burden. Besides, there was
a statistically significant difference (X*= 36.41, p = 0.000) (Table
2). Generally as shown from table 2, the potential risk factors; age,
body condition, and sex did not show any statistically significant
associations (P > 0.05) with the occurrence of the tick prevalence
while Tick infestation has shown statistical significance association
(P < 0.05) with the season of the study period and tick burden of
the cattle.

Risk factor Examined Animals Tick count/infestation | Prevalence (%) | Chi-square P-value
Age Young 69 21 30.4 1.56 0.459
Adult 275 77 28.0
old 40 15 37.5
Sex Male 203 58 28.6 0.15 0.697
Female 181 55 30.4
Body Conditions Poor 269 82 72.6 1.032 0.597
Moderate 49 15 13.3
Good 66 16 14.2
Season Winter 150 34 22.7 5.42 0.020
Autumn 234 79 33.8
Tick Burden None 270 0 0 36.41 0.000
Few 112 111 99.1
Moderate 2 2 100.0
Table 2: Potential risk factors for prevalence of bovine ixodid tick infestation in the Hosana district.
Discussion oftu town, Wogayehu., et al. [25] 68.12% in the high land of Decha

In this study period, a total of 384 cattle were examined and
the overall prevalence was found to be 42.2% with four different
genera of ticks namely Hyalomma (11.9%), Amblyomma (10.7%),
Boophilus (10.2%), and Rhipicephalus (9.4%). This prevalence was
less than the report of Meaza,, et al. (23) 211 (91.7%) in Bahir Dar
extensive farms, Kemal,, et al. [4] 2024 (75.7%) in Arbegona Dis-
trict, Southern Ethiopia, Teshome., et al. [24] 270 (70.31%) in Bish-

woreda and Shichibi,, et al. [2] in Saylem 502 (88.54%), Gesha 183
(91.50%) and Masha 149 (78.84%) Districts of Southern Ethiopia.

In contrast to the current study, a high prevalence of ixodid
ticks was reported from different part of Ethiopia by various au-
thors including 82% [26], 81.25% [27], 74% [23] and 65.5% [28].

Additionally, a higher prevalence of tick infestation in cattle was
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also recorded by Regassa [29] in the eastern parts of Oromia and
Ayalew,, et al. [30] in central parts of Oromia, respectively. Similar-
ly, the higher finding was reported by de Castro [31] where it was
stated that more than 80% of the cattle studied were ticks-infested.
Abera,, et al. [32] reported around 95% tick infestation prevalence

in southwestern Ethiopia.

The current study was higher than the previous report of Tiki
and Addis [33] with 25.64% tick infestation prevalence in Holeta
district and Zelalem., et al. [34] 146 (38%) in the Chiro district. The
variation in the prevalence rate in the study area might be attrib-
uted to the agroecological, animal health practice, the management
system within their respective study area, level of awareness of

farmers about economic importance tick and tick control strategy.

In the present study, the season of the study period was signifi-
cantly (p= 0.002) associated with the tick prevalence, and a higher
prevalence of tick infestation 33.8% (79/234) was reported during
the autumn followed by winter 22.7% (34/150). This was in line
with the previous report of [2,10,12,22] where the season has a
great role in tick reproduction and increases during the rainy sea-
son than the dry season in which the larvae of the ticks are very

susceptible to temperature increment.

There was variation in sex-based prevalence with higher preva-
lence was recorded in female 30.4% (55/181) as compared to
males 28.6% (58/203). This finding was in line with the previous
findings of Shichibi,, et al. [2] 351 (89.77%), Zelalem., et al. [34]
70 (41.9%) in Chiro district and Belayneh and Bogale [35] 169
(78.6%) in Jabitehnan Woreda. In this study, the female prevalence
was higher than male cattle due to females stay long years in their
farm for dairy purposes in which the probability infesting with tick
was more than male mainly kept for fattening (meat purpose) for

a short period of time.

The age-wise tick prevalence of the current study showed that
a higher (37.5%) tick burden was recorded in older cattle followed
by young (30.4%) and adults (28.0%). This result in line with the
finding of Kemal,, et al. [4] with a prevalence of 98.4%. However,
this result disagreed with the previous report by Shichibi., et al.
[2] with prevalence higher in adult (93.97%) than young (78.71%),
Meaza,, et al. [23] with high prevalence with increasing age interval
(62.7%) and 251 (85.1%) and Yalew., et al. [36] with the highest af-
fected young age cattle 56 (43.41%) than other age groups. In the
present study, higher tick burden in older animals than the other
age groups is probably associated with low immunity and resis-
tance of old animals. Young cattle were managed in the house until
they become more strong so that the chance of acquiring the tick

was less than adult one which was kept in an outdoor system. Even

23

though there was variation in sex and age, there was no significant

association (p > 0.05) with the prevalence of tick (Table 2).

Regarding body condition, the tick burden was higher in cattle
with poor body condition (72.6%) followed by good body condition
(14.2%) and moderate body condition (13.3%). This was compa-
rable with the finding of Kemal, et al. [4] where there was higher
tick infestation in older cattle than the other groups. This may be
because poorly conditioned animals had low resistance to tick in-
festation and lack enough body capacity to build resistance where-
as animals with good body condition showed reasonable combat
to the infestation [37]. Moreover, a higher tick burden might be a
cause for poor body condition.

In the current study, there was a significant difference (p < 0.05)
in the prevalence of ticks within the wet and dry season. Similarly,
Bedasso., et al. [38] report indicated that there was a statistically
significant (p < 0.05) increase in the prevalence of tick in the wet
season than the dry season. This was also in agreement with the
findings of Alekaw at Metekel ranch which found a tick in a wet
season [39]. On the other side, Sileshi,, et al. [40] reported that ticks
were prevalent on cattle during the study period, although higher
tick counts were observed during the rainy than the dry season.
However, according to Kemal,, et al. [4] there was no considerable
difference (p > 0.05) in the tick prevalence between the wet and
dry season. The most important environmental factors that influ-
ence the occurrence of ticks in a biotope include climates such as

temperature and relative humidity [9].

In this study, Hyalomma was the most dominant tick genera
which accounts for 11.9% followed by Amblyomma (10.7%), Bo-
ophilus (10.2%) and Rhipicephalus (9.4%). According to Wasihun
and Doda were also stated that three out of four of our tick genera
were prevalent in Ethiopia [41]. This was in contrast to the previ-
ous report by Kemal, et al. [4] in Arbegona District, Wasihun and
Doda [41] in Humbo district, Ayalew.,, et al. [30] in central Oromia
and Yehualashet,, et al. [42] at Haramaya University where Ambly-
omma was found to be the most abundant tick genera. Besides,
Shane,, et al. [1] identified Boophilus as the dominant tick in Tiyo
District. This could be due to the difference in the season during
which the study was conducted [31,33].

Conclusion and Recommendations

The current study demonstrated that tick infestation was the
major challenge in reducing productivity and cause health prob-
lems of cattle in the Hosana district with an overall prevalence of
42.2% revealing ticks are common and important ectoparasite of
cattle. A tick has a great production economic impact by causing

anemia and weight loss and also decreases the quality of skin and
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hides in the tanneries industries. Poor management systems, lack
of awareness about ticks were factors in the distribution of ticks
in the areas. In conclusion, good management practices and hus-
bandry system, strategical deworming, awareness creation among
cattle owners about bovine tick, application of paddock in the graz-
ing land to break the life cycle of ticks, minimizing frequent contact
between different herds and chemical treatment through dipping
and spraying to control and minimize the tick burden are impor-

tant strategies to minimize and control the burden
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