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Abstract
Ticks and tick borne disease cause considerable losses to the livestock economy. A cross- sectional study was
conducted in Digalu and Tijo District, Arsi zone, from November, 2017 to April, 2018 to estimate the prevalence of
major ixodid ticks on cattle and to identify the prevalent ticks to the genera level. Study animals were selected
randomly. Out of the total of 384 cattle examined, 255(66.4%) were found to be infested by one or more ticks.  About
756 adult ticks were collected from the animal body parts manually, preserved with70% ethyl alcohol and were
identified to genera level by using stereo-microscope. From the total ticks collected, four genera’s namely; Boophilus,
Ambylomma, Rhipicephalus and Hyalomma were identified and account for, 63.5, 30.4, 3.5 and 2.6%, respectively.
The association of the prevalence of tick infestation with different risk factors was assessed to be statistically
significant between peasant association and, breed of cattle. However, it was statistically insignificant between the
age, sex and body condition of animals. The study showed that ticks are important ectoparasites in the study area and
induce huge economic losses which need attention in livestock productivity. Improving animal’s husbandry and
management to reduce the rate of infestation of these ticks is essential.

Keywords: Cattle, Digalu and Tijo, Ixodid tick, Prevalence, Stereomicroscope,

DOI: http://dx.doi.org/10.22192/ijarbs.2022.09.10.002



Int. J. Adv. Res. Biol. Sci. (2022). 9(10): 15-23

16

Introduction

Ethiopia is known for its high livestock
population, being the first in Africa and tenth in
the world. The recent livestock population
estimated that the country has 59,486,667 heads
of cattle, 30,697,942 of sheep, 30,200,226 of
goats, 2,158,176 of horses, 409,877 of mules,
8,439,220 of donkeys and 59,495,026 of poultry
(CSA, 2017). Among livestock, cattle play a
significant role in socio-economic life of the
people of Ethiopia. In addition to the products of
meat and milk, cattle provide draught power for
cultivation of the agricultural lands of many
peasants. Skins and hides are also important
components of the livestock sector in generating
foreign export earnings (Morka et al., 2014,
Solomon, 2005 and Kidane, 2001). Even though
live stock provide such major importance for
different people they are affected by different
parasitic, bacterial, viral and fungal diseases
which affects the skin which is one of the major
causes of considerable economic loss from
defective skin and hide export. 65 % of cattle with
skin diseases are detected before slaughter and are
therefore rejected because of poor quality
(Wendwossen, 2000; Kassa et al., 1998 ).

Among the different ectoparasites which affect
the skin of animals ticks are the most prevalent of
which Ixodid ticks the most common and harmful
blood sucking ectoparasites of cattle worldwide.
They are responsible for a wide range of livestock
health problems in several countries of the world.
They reduce cattle productivity, such as milk
yield, skin and hide quality and increase
susceptibility to other diseases. In addition to such
large volume blood sucking of these ticks, they
also inject pathogens such as viruses, bacteria,
protozoa and toxins in to their hosts (FAO, 2004).
Ticks are important vectors for diseases like
Babesiosis, Anaplasmosis and Erlichiosis in
domestic ruminants. They are known to
exacerbate non specific disease symptoms like
anemia, toxicosis and paralysis (Berihun et al.,
2012; Morel, 1980). Approximately 80 % of cattle
population of the world are at risk of tick
infestation and tick born diseases (Kahn, 2010).

Ticks are obligate blood feeding ectoparasites of
vertebrates particularly mammals, birds and
reptiles throughout the world. Ticks are especially
common and varied in tropical countries, where
they cause considerable harm to livestock by
transmission of many species of pathogens and
causing direct parasitic damage. For an ecosystem
to support ticks, the population density of the host
species in the area must be high enough, and
humidity must be high enough for ticks to remain
hydrated (Rajput et al., 2006). There are two well
established families of ticks, the Ixodidae (hard
tick) and the Argasidae (soft ticks).Among the
two families of ticks the most important one is the
Ixodidae because of the existence of a rigid
Chitinous scutum for males, which covers the
entire dorsal surface, but in adult female, larva,
nymph it extends only for a small area which
permits the abdomen to swell after feeding. Based
on the number of hosts required to complete their
life cycle they can be classified as one-host, two-
host and three-host ticks (Walker, et al., 2003).

In Ethiopia, several species of ticks belonging to
the genus Amblyomma, Boophilus, Hyalomma,
Rhipicephalus, and Haemaphysalis have been
reported Existing records are suggestive of
considerable losses to the livestock and the
economy of Ethiopia, ranking it third among the
major parasitic diseases prevalent in the country.
The environmental condition and vegetation of
Ethiopia was considered as highly conducive for
the vectors, and the associated diseases they cause
(Pegram, et al., 1981).

Tick and tick borne disease are the main
constraints of animal’s health, products and their
market value in developing countries as well as in
Digalu and Tijo districts of Arsi zone due to poor
farm managements or extensive system. In spite
of losses due to tick infestation in Ethiopia, and a
number of researchers reported the distribution
and abundance of tick genera in different parts of
the country, there is still many problems faced by
livestock owners due to the ixoded ticks
infestation particularly in Digalu and Tijo district.
In addition, there is no work done regarding the
above ecto-parasites in Digalu and Tijo district.
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Therefore, the objectives of this study were

 To determine the prevalence of tick
infestation and to identify the common genera of
ticks infest bovine in the study area.

Materials and Methods

Study Area Description

The study was conducted in Digalu and Tijo
District which is located at 181 km south of Addis
Ababa. Digalu and Tijo is the district in the
Oromia Region of Ethiopia and located in central
part of Arsi and the main road from Addis Ababa
to Bale crosses the District. The District is
bordered on the south by Lemu Bilbilo, on the
southwest by Munesa, on the northwest by Tiyo,
on the north by Hetosa, on the northeast by Tena,
and on the east by Sherka. The District has a
diverse agro-ecology suitable for the production
of different crops and livestock. The altitude of
this district ranges from 2500 to 3560 meters
above sea level (Dwiet et al., 2002). The day and
night temperature of the area ranges from 10-
22°C and 10-20°C respectively. The area has a
bimodal rain fall occurring from March to April
(short rainy season) and from July to October
(long rainy season) with annual rainfall of 900-
1400mm. The soils of the area had 44% red, 35%
loam and 21% brown. Live stock population in
the district include; 213167 cattle, 119544 sheep,
8170 goat, 23354 horse, 15560 donkey, 324 mule
and 104830 poultry (DWOA, 2014).

Study design and study animals

A cross-sectional study was conducted from
November, 2017 to April, 2018 to identify major
tick genera and to determine their prevalence. The
study population consists of cattle managed under
extensive management system which constitute
cross breed and local breeds with different age
groups, sex and body condition categories. The
age of the cattle were grouped into young (>
4year) and adult (<4 years) according to the
classification method used by De-Lahunta and

Habel (1986) .While body condition score were
grouped into poor, medium and good according to
(Nicholson and Butter worth, 1996). Ticks were
collected from the half body regions of selected
cattle and these ticks were examined to their
genus level. The total tick burden was also
determined by performing tick counting.

Sample Size Determination

The sample size was determined by assuming the
expected prevalence of 50% tick infestation as
there was no previous research conducted in the
study area. The desired sample size for the study
was calculated using the 95% confidence interval
and at 5% absolute precision using the formula
indicated by (Thrustfield, 2007).

n= (1.96)2Pexp (1-Pexp)
d2

Where, n = required sample size,
Pexp = expected prevalence,

d= absolute precision.

Therefore, 384 cattle were examined under the
study

Sampling method

Simple random sampling was applied for tick
collection of 384 cattle found within five peasant
associations (PAs) of the Digalu and Tijo district.
The PAs were selected based on their accessibility
to transport and information from the Districts
manager. The animals were selected and
examined randomly from the household.

Data analysis

The data recorded was entered into Microsoft
excel data base system for statistical analysis.
SPSS version 20 statistical software was used to
analyse the data. The association between tick
infestation rate and study factors (such as age,
sex, breed, body condition etc) was determined by
chisquare (x2) test. A statically significant
association between variables exists when P<0.05
and at 95 % confidence level (CI). The prevalence
of tick infestation was calculated as the number of
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positive animals for specific tick genus sampled
divided by the total number of animals examined
and multiplied by hundred.

Tick Collection and Preservation

Firstly, the selected study animals were properly
restrained and half body of the animals selected as
sampling unit was checked for any tick
infestation. Ticks were removed from different
body regions of the host skin for identification
using hand manually (Wall and Shearer, 2001).
The collected ticks were preserved in separate
pre-filled universal bottles with 70% ethyl
alcohol before transportation to Asella regional
veterinary laboratory for identification with
respect to date of collections, address, breed, age,
sex and body condition score of the animals.

Laboratory Examination for
Tick Identification

The collected ticks were identified in to different
genera level by using stereomicroscope,
according to standard identification keys given by
Walker et al. (2003).

Results

From the total of 384 examined cattle, overall 255
(66.4%) were found to be infested by different
genera of ticks. A total of 756 adult Ixodidae ticks
were collected from half body region of infested
cattle (Table 1). In general, four Ixodidae tick
genera were identified from the study area. From
identified generas; Bophilus (63.5%) was the
most abundant and widely distributed genus
followed by genus Ambylomma (30.4%) and
Rhipicephallus (3.5%). However Hyalomma
(2.6%) was found to be the least abundant genera
(Table 1).

Table 1: Distribution of tick genera of cattle in study area

Genus Percentage of total tick genera
Boophilus 63.5 %(480/756)
Ambylomma 30.4 %(230/756)
Rhipicephallus 3.5 %(26/756)
Hyalomma 2.6 %(20/756)

Higher tick prevalence was recorded in Ashabaqa
Kebele (80%) and slightly lower prevalence in
Tulu kite (53.5%) with statistical significant
difference (p < 0.05). The occurrence of tick
infestation in breed of animals was also

significantly different (p < 0.05). Tick infestation
of animals with sex, age and different body
conditions showed that there were not statistically
significant variations (p > 0.05).

Table 2: Potential risk factors for tick infestation status of cattle in Digalu and Tijo district

Risk factors No of animal
examined

No of positive
animal

Prevalence (%) Chi-square
(X2)

P- value

Kebele
Ashabaqa 90 72 80% 14.274 0.006
Burkitu 58 40 69%
Sagure mole 66 43 65.2%
Bucho silase 84 54 64.3%
Tulu kite 86 46 53.5%
Breed
Local 275 191 69.5% 4.035 0.045



Int. J. Adv. Res. Biol. Sci. (2022). 9(10): 15-23

19

Cross 109 64 58.7%
Sex
Male 186 129 69.4% 1.406 0.236
Female 198 126 63.6%
Age
Young 115 76 66.1% 0.008 0.931
Adult 269 179 66.5%
BCS
Poor 192 135 70.3% 3.617 0.164
Medium 123 80 65%
Good 69 40 58%
Total 384 255 66.4%

BCS=Body Condition Score

Discussion

Different tick genera’s are widely distributed in
Ethiopia and a number of researchers reported the
distribution and abundance of ticks in different
parts of the country (Solomon et al., 2001).

In the present study, the overall prevalence of
ticks was found 66.4%. This finding was similary
with previous finding from different part of the
country with prevalence of 65.5 % (Wolde and
Mohammed, 2014), and 68.8% (kumisa et al.,
2017). The present result was lower than the
prevalence of 82% by (Nateneal et al., 2015),
81.25 % by (Getachew et al., 2014), 75.3% by
(Belay and Enyew, 2016) and 74 % by (Meaza et
al., 2014). But the current finding was higher than
the previous work of (Walker et al., 2003)
25.64%. The inconsistency among these studies
could be attributed to a wide range of factors
including agroecological, animal health practice,
or management difference within their respective
study areas.

Boophilus was the dominate tick identified
followed by Amblyomma, Rhipicephalus and
Hyalomma respectively. This finding is in
agreement with the genera identified by Shane et
al., (2017) and Mekonnen, (1991).This finding
also partially agreed with Belew and Mekonin,
(2011) who reported that the major tick genera
recorded in tick distribution survey, made in
Ethiopia were Ambylomma 40%, Rhipicephallus

37%, Boophilus 21% and Hyalomma 1.5%.This
could be due to difference in the season during
which the study was conducted (Mekonnen,
1995). Even though the percentage between
Amblyomma and Boophilus differs it is common
to find the four genera of ticks which were
prevalent in Ethiopia. Rhipicephalus is the 3rd and
Hyalomma is the 4th encountered tick genera in
the area. In general; Boophilus and Amblyomma
ticks constitutes highest percentage of the total
collection. The Hyalomma and Rhipicephalus
were found in limited number in our study site
this is in agreement with the finding of Mekonin
et al., (1995).

Risk factors (peasant association, breed, sex, age
and body condition scores) were also involved in
the variations of the prevalence of ticks in the
study area. There was statistically significant
(P<0.05) association of tick infestation between
different Kebeles (Table 2). The percentage of
tick infestation is highest in Ashabaqa (80%) and
it is the least inTulu kite (53.5%). This difference
in percentage is due to differences in
management, society’s awareness to treat tick
infested animal and access to veterinary service.

There was statistical significant association
between breed of animal. In addition higher
prevalence of tick infestations recorded in local
breeds (69.5%) than cross breeds (58.7%) (table
2).
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The findings of our study was concomitant to the
other findings in which there was a proven record
of a prevalence rate of 58.18% in the local breed
cattle and 10.55% in the cross breed in Haramaya
district of east Ethiopia, as was indicated by
Kassa and Yalew, (2012). This difference in tick
infestation may have been attributed to the lack
and or decrement in supplementary feed provided
to the local cattle breeds.

The difference in prevalence between sex of cattle
was found statistically insignificant (P >0.05).
Female animals were found less affected than
male (in female 63.6 % and in male it was 69
%).This variation may be associated with female
animals which were kept properly in the house
with good management system for dairy purpose
whereas male animals grazing on field all day
may be exposed to tick infestation. This result
also agreed with the previous work done by other
authors (Aerts and Neshem, 1999) in Bako.

The proportion of tick infestation was higher in
adult animals as compared to young animals.
However, there was no statistically significant
association (p>0.05), and the greater prevalence
rate may have been due to outdoor management,
and movement of adult animals over long
distances in the search of food and water in
comparison to the younger animals, maximizing
the chance of exposure to ticks.This finding is
also in agreement with the finding of Belew and
Mekonen,(2010), Tesema and Gashaw, 2010;
Feseha, (1983)who stated a similar observation
for a higher proportion of adult cattle being
studied.

Body condition was not statistically significant in
relation to tick infestation (p > 0.05). The
proportion of tick infestation was higher in poor
(70.3%) as compared to medium body
conditioned (65%) and good body conditioned
animals (58%). Several authors have reported
high infestation of tick results in poor body
condition due to consumption of high amount of
blood and fluid by those ticks (Pawlos and
Derese, 2013:Bianchi et al., 2003) who reported
that the British cattle breeds having the lowest
body condition score under tropical conditions

had the highest infestation of ticks. It is reported
that tick load on animal is affected by breed and
nutritional stress. Ultimately, this factor affect
general body condition, which in turn affects
blood composition, respiration rate, appetite and
eventually leads to poorer body condition  scores
(Gezali, 2010;Bianchi et al., 2003; kettle, 1995).
This was due to poor body conditioned animals
are less resistant to tick infestation and lack
enough body potential to build resistance with age
advancement

Conclusion and Recommendations

The present study was conducted to determine the
prevalence of bovine hard ticks and the major
genera in selected five Peasant Associations of
Digalu and Tijo district. The result of the study
indicated that ticks were the most wide spreaded
and prevalent parasite affecting the health and
productivity of animals with an overall prevalence
of 66.4%. The important and abundant tick genera
investigated in this research were Bophilus,
Ambylomma, Rhipicephallus and Hyalomma
respectively. In general, They reduce cattle
productivity, such as milk yield, skin and hide
quality and increase susceptibility to other
diseases So, the present study demonstrated that
bovine hard ticks being one of the most prevalent
problems of most cattle breeders or farmers which
need more attention. Based on above conclusion
the following points are forwarded:

 Awareness creation should be given for
stakeholders regarding socioeconomic effects due
to ixoded ticks.
 Integrated control and prevention method
should be implemented in order to combat the
high prevalence of bovine ixodid ticks from and
around the study area.
 More attention should be given to the
selection of resistant cattle breeds.
 Improving animal’s husbandry and
management to reduce the rate of infestation of
these ticks is essential.
 There should be collaborative work
between the government, non-government,
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veterinary professionals and communities to bring
tick infestation to the very minimum burden.
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