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Abstract: A cross sectional study was conducted in and around Ambo, West Shewa zone, Oromia Regional
State,   Ethiopia   from  December, 2016 to April, 2017 to identify the prevalence of major Ixodid ticks of cattle.
The study animals were selected randomly. About 446 adult ticks were collected from 200 cattle body parts,
preserved with 70% alcohol and were identified to the genera and species level by using stereo microscope.
Out of the total of 384 cattle examined, 200 (52.1%) were found to be infested by one or more ticks. From the
total ticks collected, three genera’s namely; Rhipicephalus, Amblyomma and Hyalomma were identified and
account for 74.44, 22.19 and 3.37%, respectively. In the current study, five tick species such as: Rhipicephalus
(formerly Boophilus decoloratus (53.14%), R. evertsi evertsi (21.3%), Amblyomma varigatum (19.28%),
Hyalomma marginatum (3.36%) and A. coherence (2.91%) were identified. Based on logistic regression
analysis, age and body condition were found to be statistically significant association with tick infestation
(P<0.05). The prevalence of tick infestation was found the highest in poor body condition animals (67.8%) while
in medium and good body condition, it was found to be (42%) and (34.1%), respectively. The odds of the
infestation in adult and poor body condition were 0.58 and 4.42 times higher than in young and good body
condition animals, respectively. It has also been recognized that the most favorable predilection site for
Ambylomma (23.08%) and Rhipicephalus (24.68%) was in the neck, Rhipicephalus (100%) and Hyalomma
(50%) prefers inguinal and Rhipicephalus (29.87%) prefers head parts of the study animals. From this study
we can make a conclusion that the prevalent of ticks could also be responsible for transmission of tick borne
diseases in addition to their physical damage to the skin. Therefore, further studies should be carried out on
tick burden and tick borne diseases.
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INTRODUCTION different species of ticks are found in eastern Africa [1].

The arthropods contain over 80% of all known animal 30 to 15°N of the equator and the longitude from 33 to
species and occupy almost every-known habitat. As a 48°E is agrarian country with an estimated human
result of their activity, arthropod ectoparasites may have population of about 90 million and a total land area of
a variety of direct and indirect effects on their hosts. More 1,101,000 km . The proportion of a total population in
than 850 species of ticks exists in the world and 60 agriculture sector is 82.4% [2]. The agricultural sector is

Ethiopia, is located in the horn of Africa between latitude
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characterized to a large extent by mixed farming system in (Boophilus) exists in Gondar [9]. Bale [10] highland areas
which livestock play a vital role in the farming system of of Harar and Dire Dawa [11] in Girana valley of North
the country. The estimated livestock population of Wollo [12]. and Keffa, Wellaga and Illubabor [13].
Ethiopia is about 30 million heads of cattle, 24 million Amblyomma variegatum is the most widely distributed
sheep, 18 million goat’s, 72 million equines, 1.025 million tick species in Ethiopia [13, 14].
pigs, 55.6 million poultry [3]. Therefore, relevant data on the distribution of tick is

Among livestock, cattle play significant role in the essential for the development of effective tick and tick
socio-economic aspects of the people of Ethiopia. In borne diseases control strategies. Studying ticks on
addition to the products like meat and milk, cattle provide livestock under their natural condition without any
draught power for cultivation industry of the agricultural control measure is also useful for understanding the host-
lands   of   many   peasants.   Skins   and   hides   are   also parasite relation and variation of tick population in
important components of the livestock sector in different agro ecological zone of the country. Even
generating foreign export earnings [4]. Even though, they though, tick infestation in cattle was prevalent in and
are important components of the Ethiopian farming around Ambo town, the distribution and identification of
system, their contribution to food production, rural ticks were not well studied. Hence, the objectives of the
income and export earnings are far below the expected study were:
potential. This is because cattle production in Ethiopia is To determine the prevalence of major ixodid ticks on
constrained by the compound effects of animal diseases, cattle and their predilection sites in and around
poor feeding and poor managements [5]. Ambo town.

Now a day, parasitism represents a major obstacle to To identify the prevalence of ticks at genera and
development and utilization of animal resource. In species level. And 
Ethiopia, ectoparasites in ruminant causes serious To determine the tick burden and associated risk
economic loss to small holder farmers, the tanning factors in the study sites.
industry and the country as a whole through mortality of
animals, decreased production, down grading and MATERIAL AND METHODS
rejection of skin and hides [6].

Ticks are the most important ecto-parasites of Study Area: The study was conducted from December,
livestock in tropical and sub tropical areas and are 2016 to April, 2017 in and around Ambo town of West
responsible for severe economic losses in livestock. The Shewa zone, Oromia Regional State Ethiopia, which is
major losses caused by ticks are due their ability to situated at 8°56'30" - 8°59'30" N latitude and 37° 47'30" -
transmit protozoan, rickettsial and viral diseases of 37°55'15" E longitude in central Oromia, Ethiopia, 114 km
livestock, which are of great economic importance at west of Addis Ababa. The  altitude   of   the   area
worldwide. Tick-borne protozoan diseases (Theileriosis ranges from 1380-3030 m.a.s.l, characterized by warm
and Babesiosis) and rickettsial diseases (Anaplasmosis temperate  weather which is locally called mid altitude.
and Ehrlichiosis) and tick associated dermatophilosis are The temperature ranges from 15°C-29°C with average
major health and management problems of livestock in temperature of 22°C. It receives a mean annual rain fall
many developing countries [7]. Ticks also cause non- ranging from 800-1000 mm with an average of   900 mm.
specific symptoms like anemia, dermatitis, toxicosis and The highest rainfall concentration occurs from June to
paralysis [3]. September and the mean monthly relative humidity varies

According to Walker et al. [1] ticks which are from 64.6% in August to 35.8% in December, which is
considered to be most important to the health of domestic comfortable for human life. The livestock population of
animals in Africa comprise about seven genera. Among the area comprises about 272,168 (137,448 cattle; 40,985
these tick genera, the main ticks found in Ethiopia include sheep; 20,968 goats; 11,901 donkeys; 8,679 horses; 337
Amblyomma, Haemaphysalis, Hyalomma and mules and 51,850 poultry). The total human population of
Rhipicephalus. There are also 20 species of ticks exists on Ambo is estimated to be 112,129 [15].
livestock, all of which have damaging effect on
production and productivity [8]. Study Population: The study population includes cattle of

Extensive surveys have also been carried out on the different age, sex and body condition category that are
distribution of tick species on livestock in different found in and around Ambo town of selected kebeles.
regions of the country [3]. In Ethiopia, Rhipicephalus Cattle used for this study were zebu breed.
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Study Design: Cross-sectional study design was University, College of Agriculture and Veterinary Science
employed to determine the prevalence of tick genera and laboratory, for further laboratory examinations. The ticks
species, predilection site and the tick burden within age, genus and species were then identified under stereo
sex and body conditions [16]. In cattle in selected kebeles microscope in the laboratory [18].
in and around Ambo town from December, 2016 to April,
2017. Tick Identification: Adult ticks that were collected from

Sampling Strategy: Ticks sample was collected from 70% ethanol [1, 19] were examined in laboratory to identify
cattle visiting Veterinary clinic and farms of extensive to the genera and species level. Then tick identification
production system in and around Ambo. Detailed was performed by using stereo microscope based on tick
examination and tick of animals that were presented to identification keys [18, 20]. Ticks were identified based on
Ambo veterinary clinic was made and collected. For the size and length of the capitulum, coxal color, the color
extensive production systems; Households were of the body, site preference and location on the host
randomly selected as a study unit by lottery system. according to Hendrix [21]. Accordingly, the ticks were
Accordingly, ten households from each randomly examined in a petridish under Stereomicroscope and
selected three kebeles (Werka, Fite-Jejeba and Ukko- classified to different genera levels. Then ticks that were
korke) in Ambo district. From each randomly selected classified to genera level were further identified into their
household, adult ticks were collected and preserved by species level depending up on their morphology and
70% ethanol alcohol. Age categorization of cattle was identification structures they have, such as shape of
done as young and adult where young age groups were scutum, leg color, body, coxae one and ventral plates.
less than four years while adult above four years. During examination in the laboratory, identification key

Sample Size Determination: To determine the sample used.
size, an expected prevalence of 50% was taken into
consideration since there was no research work on survey Data Analysis: All raw data that were recorded from study
of prevalence of ticks in cattle in the study area. The area were entered into Microsoft excel database system
desired sample size for the study was calculated using the and analyzed using statistical software SPSS. Chi-square
formula given by Thrutfield [17]. With 95% confidence test was used to determine the significant variation on tick
interval at 5% absolute precision. burden among different age, sex and body condition

predilection site of tick species. Prevalence was computed

where: infestation. Statistical association between variables and
n = sample size. tick infestation exists if calculated P-value is less than
Pexp = minimum expected prevalence = 50% 0.05.
d= absolute precision. Hence, the sample size calculated
was 384. RESULTS

Tick Collection, Preservation and Identification The overall prevalence of ticks from the total
Tick Collection and Preservation: Before tick collection, examined cattle in the study area was found to be 52.1%
the cattle were restrained properly. The adult visible (200/384) (Table 1). The study revealed that the
ixodid ticks were gently rotated, pulled and removed from prevalence of ticks in Ambo veterinary clinic, Fite-jejeba,
the body surface of the cattle that were infested by ticks Ukko-korke and Werka was 51.10% (37/71), 54.90%
by hand (Using forceps) from half body region of an (56/102), 54.8% (69/126) and 44.71 % (38/85), respectively.
animal. The collected adult ticks were preserved in a
universal bottle containing 70% ethanol, coded with all Prevalence of Tick Genera: In the current study four
necessary information ( Identity of sampled animal, date Ixodidae ticks genera were identified in cattle from the
of collections, place of collection (Kebele), age, sex and study area with prevalence of 74.44% (Rhipicephalus),
body site parts) and then transported to Ambo 22.19% (Ambyloma) and 3.36% (Hyalomma) (Table2).

half body regions of cattle in to sample bottle containing

and color print pictures of different tick species were also

groups. Descriptive statistics was used to show favorable

by dividing total number of animals infested by tick
(Positive) to total number of animals examined for tick
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Table 1: Prevalence of ticks in the study area
Study site Number of examined No of infested Prevalence (%) 95%CI x P-value2

Ambo Vet. clinic 71 37 52.1 40.37- 63.84 2.54 0.486
Fite-jejeba 102 56 54.9 45.17- 64.64
Ukko-korke 126 69 54.8 46.01- 63.51
Werka 85 38 44.71 34.04- 55.37
Total 384 200 52.1 47.06 -57.10
Key: CI=confidence interval, x = Person Chi-Square2

Table 2: Prevalence of tick genera in study area
Genus Total ticks Prevalence (%)
Rhipicephalus  332  74.44
Amblyomma  99  22.19
Hyalomma  15  3.37
Total 446 100

Table 3: Prevalence and sex ratio of tick species
Tick species Total count Male Female M:F ratio Prevalence (%)
A. varigatum 86 69 17 4.06:1 19.28
A. coherence 13 11 2 5.5:1 2.91
R.(B.) decoloratus 237 93 144 1:1.55 53.14
R. evertsi evertsi 95 57 38 1.5:1 21.3
H. marginatum 15 11 4 2.75:1 3.36
Total 446 241 205 1.16:1 100

Table 4: Percentage and host body site distribution of ticks
Attachment site
------------------------------------------------------------------------------------------------------------------------------------------------------------------

Genus Base of tail Head neck Sides Brisket Inguinal
Ambylomma 34.61% 19.23% 23.08% 7.7% 7.7% 7.7%
Rhipicephalus - 29.87% 24.68% 23.38% 22.08% 100%
Hyalomma 50% - - - - 50%

Prevalence of Tick Species in the Study Area:  Out   of Results of Associated Risk Factors: The prevalence of
the   four genera recorded in the current study, five ticks in young and adult was found to be, 45.5 and 57.1%,
species   of  ticks were identified; with prevalence rate of respectively. Age was statistically significant associated
R. (B.) decoloratus (53.14%),   R.   evertsi   evertsi with tick infestation at which the odd of engaging the
(21.30%), A. varigatum (19.28), H. marginatum (3.36%) disease in adult were 0.58 times higher than cattle in
and A. coherence (2.91%) (Table 3). young animals. Based on their sex variation it was 52.6%

Distribution   of     Ticks    on   Body   Part   of   Cattle: conditioned animals were found to be severely affected
The current study also investigated the tick’s spatial with ticks than medium and good body condition animals
distribution   on   the   body of the animal. Accordingly, (Table 5). 
the   finding   indicated that the most favorable Body condition had statistically significant
predilection site for Amblyomma was found to be the base association with tick infestation at which the odd of
of the tail   (34.61%)     followed   by   neck   (23.08%), head engaging the disease in poor body condition were 4.42
19.23%, with the remaining sides, brisket and inguinal times higher than cattle that have good body condition
each 7.7%. The finding also depicted that for (Table 7).
Rhipicephalus the most favorable predilection site was Based on univariate logistic regression analysis,
head (29.87%) followed by neck (24.68 %), sides (23.38%) there was no statistical significant difference of tick
and brisket (22.08%). Rhipicephalus predilection site was prevalence between kebeles, sex and age (p 0.05) in
also found in the inguinal region (100%) and Hyalomma cattle in the study area. However, there was statistical
preferred base of the tail (50%) and inguinal (50%) area significant difference of tick infestation and body
(Table 4). conditions of the animals (p 0.05) (Table 6).

in males and 51.3% in female animals. Poor body
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Table 5: Prevalence of ticks in relation to risk factors in cattle in and around Ambo town.
Risk factors Risk factor category Animals examined Animals positive Prevalence (%) p-value x2

Age Young 167 76 45.5% 0.015 5.100
Adult 217 124 57.1%

Sex Male 230 120 52.6% 0.441 0.063
Female 154 79 51.3%

Body condition Score Poor 177 120 67.8% <0.001 33.760
Medium 119 50 42%
Good 88 30 34.1%

Table 6: Univariate Logistic regression analysis of tick infestation by different risk factors.
Risk factor n Prevalence (%) OR (at 95% CI) x P-value2

Site
 Ambo vet. Clinic 71 52.11 1.00 2.54 0.486
 Fitte jejjeba 102 54.9 1.12(0.61 -2.05)
 Ukko korke 126 54.7 1.11(0.62 -1.99)
 Werka 85 44.7 0.74(0.39 -1.40)
Sex
 Male 230 52.61 1.05(0.70 -1.59) 0.063 0.801
 Female 154 51.29 1.00
Age
 Adult 217 57.14 1.00 5.12 0.024
 Young 167 45.5 0.63(0.42-0.94)
Body conditions
Good 88 34.04 1.00 33.76 <0.001
 Medium 119 42.01 1.4(0.79- 2.48)
 Poor 177 67.79 4.07(2.37- 7.00)
Key: n= number of animals examined, 0R = odd ratio and x Pearson chi square.2 =

Table 7: Multiple logistic regression analysis of tick infestation by different
risk factors (Variables). 

Tick infestation
--------------------------------

Variables Infested Not infested OR (at 95%CI)
Site
 Ambo vet. Clinic 37 34 1.00
 Fitte Jejjeba 56 46 0.95(0.50- 1.80)
 Ukko Korke 69 57 1.11(0.60- 2.08)
 Werka 38 47 0.62(0.32-1.21)
Sex
 Male 121 109 1.14(0.74- 1.78)
 Female 79 75 1.00
Age
 Adult 124 93 1.00
 Young 76 91 0.58(0.38- 0.90)
Body conditions
 Good 30 58 1.00
 Medium 50 69 1.5(0.84- 2.70)
 Poor 120 57 4.42(2.53 -7.71)
Key: OR=odd ratio, CI=Confidence Interval

The multiple logistic regression analysis depicted that the
prevalence of tick infestation is higher in male than in
female cattle (OR 1.14), in adult than in young (OR 0.58),
in poor body condition than in good and medium body
condition (OR 4.42) (Table 7).

DISCUSSION

Different tick genera are widely   distributed in
Ethiopia and a number of researchers reported the
distribution   and   abundance   of    ticks   in   different
parts   of  the  country  [3]. In the present study, the
overall   prevalence   of   tick    infestation   was found to
be 52.1%.  This finding is higher than the previous
reports of Kassa and Yalew [22] with a prevalence of
33.21%  in   Haramaya   district and Tesfahewet and
Simeon   [23]   a   prevalence   of 16.0% in BenchiMaji
Zone of the Southern Nations and Nationalities of
Ethiopia.

In contrast to the present study finding, Nigatu and
Teshome [24] reported a higher prevalence of ticks
(89.4%) from Western Amhara Region. The lower result of
the present study could be due to the application of
acaricides and different methods of prevention and
control method.

Rhipicephalus, Amblyomma  and   Hyalomma were
the three important genera identified in the current study,
with a prevalence of 74.44%, 22.19% and 3.37%,
respectively. The prevalence of genus Rhipicephalus
(74.44%) in the present study was higher than the
previous reports of Tiki and Addis [6] who reported
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(18.13%) in and around Holeta, Tamiru and Abebaw [4] in different authors from different agro ecological zone of
Asella (15.4%) and Bossena and Abdu [25] in and around Ethiopia. For instance [29, 37] in Asella and Hoogstraal et
Assosa (45%). al. [38] in Somali had reported a prevalence of 1.2%, 2.5%

Amblyomma tick infestation was indicated higher in and 2.8% respectively. This prevalence could be justified
studies of Tamiru and Abebaw [4], Tiki and Addis [6], by the fact that H. rufipes is widely distributed in the most
Kassa and Yalew [22] and Bossena and Abdu [25] with a arid part of tropical Africa, receiving 250 to 650mm annual
prevalence of 50.5, 47.16, 60.1 and 45%, respectively. The rain fall and rare in the western high land area [39]. In
genus Hyalomma tick prevalence (3.36%) determined in Ethiopia, altitude is often between 1000-2000m making the
the present study was found to be much greater than [6] presence of this parasite to be very rare. 
who reported (1.85%) in and around Holeta. In contrast to Amblyomma coherence was the fifth abundant tick
this, higher prevalence of Hyalomma tick 7.56% was species (2.91%) identified in the current study area. This
recorded in Gedilu et al. [26] study in Bahir Dar. Low result was slightly disagrees with report of Seid [40] which
prevalence (48.1%) of Rhipicephalus tick was recorded in was the fourth abundant tick species in the Wolaita zone
study carried out by Gedilu et al. [26] in Bahir Dar and with significant seasonal distribution variation at highland
6.6% by Nigatu and Teshome from western Amhara and lowland. This result was also deviate from the reports
region [24] than the current study (74.44%). With regard of Belew and Mekonnen [34] in Holeta and Tessema and
to tick species identified in the current study area, the Gashaw [32] in Asella. A. coherence was found to be the
most abundant tick species were found to be most prevalent in Mezan Teferi [40], Bishoftu [42], Guder
Rhipicephalus with prevalence of (74.44%). This result [43] and Jimma [41] with the prevalence of 50.5, 46%,
was found to be higher compared to 48.7%, 5.7%, 18% 11.6% and 83.1%, respectively. 
and 13% prevalence of Rhipicephalus in eastern The male to female sex ratio in A. varigatum, A.
Hararghe, Mekele, Asella and in Rift valley region of coherence, R. evertsi eversi and H. marginatum shows
Ethiopia [27-30]. This variation could be due to the that male is greater than female. This is due to fully
differences in geographical location and altitude which engorged female tick drop off to the ground to lay eggs
govern the distribution of tick species in the area [25] while male tend to remain permanently attached to the
Rhipicephalus often collected in Ethiopia and does not host up to several months later to continue feeding and
seem abundant anywhere. This tick species is abundant remain on the host before dropping off and hence males
in wetter highlands and sub- highlands receiving more normally remains on the host longer than female [30].
than 800mm rainfall annually [14] Risk factors (Sex, age and body condition scores)

Rhipicephalus evertsi evertsi was found to be the were also involved in the variations of the prevalence of
second most abundant (21.3%) tick species identified in ticks in the study area. The prevalence of ticks was 67.79,
this study. The result of the current study was in line with 42.01 and 34.04% in poor, medium and good body
[31] in Nekmet Awarja [32] in and around Asella [33] in condition scores, respectively. It appears with statistical
and around Bako and [34] in Holeta. The native significance association where the p value is less than
distribution of R. evertsi evertsi in Ethiopia seems to be 0.05 (P=0.000). Similar finding was indicated in Bossena
connected with middle height dry Savannas and steppes, and Abdu [25] and Abunna et al [46]. And also it has
in association with zebra and ruminant and it is widely been in accordance with the study conducted by Gedilu
distributed throughout Ethiopia [34]. This tick species et al. [26]. However, this result disagree with Kassa and
shows no apparent preference for particular altitude, Yalew [22] and Tesfahewet and Simeon [23] because there
rainfall zone or seasons [14]. existed no statistical significant difference (P>0.05) in the

In this study, A. variegatum was the third abundant prevalence of ticks among the body condition score
tick species (19.28 %). This result disagree with findings categories of cattle. This could be related to the
of Meseret et al. [35] (38.87%) and Latif and Walker [36] management system where animals are allowed to graze in
(32.2%) reported from Haramaya district and Fiche Selale, communal fields in the mixed farming system of the study
respectively. This variation may be associated to agro area. And also in univariate and multivariate logistic
ecological differences, cattle management system and regression analysis body condition was statistically
endemicity of disease [14]. significant association (P 0.05) with tick infestation in

Hyalomma rufipes was the fourth abundant tick poor body condition cattle higher than those animals
species in this study with prevalence of 3.36%. This result having good body conditions. The higher prevalence of
was found to be higher than the previous reports of ticks in the poor body condition scores than other
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counter parts could be due to the less resistance of weak complex interaction of factors such as climate, host
animals to ticks infestation as a result of low immunity. density, host susceptibility, grazing habits and pasture-

The difference in prevalence of ticks was found herd management. 
statistically insignificant   (P>0.05)   between   sex of Therefore, based on the above conclusions the
cattle. Female animals were found less affected than males following recommendations are forwarded:
(in female 51.3% and in male it was 52.6%) with no Further detailed studies on factors affecting tick
statistical significance (P- value>0.05 and x    = 0.063). burden and tick control strategies as well as on tick2

This result was in line with the other author in Benchi borne diseases should be conducted.
Maji by Tesfahewet and Simeon [23] but it disagreed with Community based awareness creation should be
the previous works in Assosa by Bossena and Abdu [25] implemented on the proper control and care of their
that the difference in prevalence was found to be livestock from disease in general and particularly tick
statistically significant between sex groups. This result is infestations. and 
also concurred with the results of Kassa and Yalew [22] Effective tick and TBDs control strategy should be
where the p-values were greater than 0.05.This might be formulated and implemented based on the
due to equal opportunities of oxen and cows to tick distribution pattern of ticks and factors responsible
infestation in their production as well as in their for their distribution.
management condition.
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