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Abstract: A cross sectional study was conducted from May to December, 2016 in Kimbibit District, North Shoa
Zone, with the objective of identifying major tick species and determining their prevalence in cattle. A total of
384 cattle under extensive management system were examined on random basis throughout the study period,
out of which 298 (77.6%) cattle were found to be infested by one or more tick species. About 2418 adult ticks
were collected from the animals and four tick species were identified. On the basis of morphological
characteristics, the identified ticks are Amblyomma cohaerens (31.8%), Rhipicephalus (Boophilus) decolaratus
(30.2%), Rhipicephalus evertsi evertsi (11.7%) and Amblyomma variegatum (3.9%). All the tick species had
more than one male to female ratio except R. (B.) decoloratus (0.02:1). There was statistically significant
association (P<0.05) between host related risk factors (breed, sex, age and body condition) and tick prevalence.
Among the three breeds of the animals, the highest prevalence was in local breeds (72.37%) and the least was
in exotic breeds (1.3%). A higher prevalence was observed in female cattle (44.56%) than males (33.04%). Age
wise prevalence was 24.73% in 1-2 years old, 42.96% in 3-7 years old and 9.89% in greater than 8 years old cattle.
With regard to the prevalence of those ticks based on body condition of the animals, it was 42.44% in poor
body condition, 8.59% in medium body condition and 26.56% in good body condition. Overall, the present
study revealed very high prevalence of tick infestation that could potentially hamper the productivity of cattle
in the study area. Therefore, a serious measure should be put in place to control and reduce the adverse effect
of tick infestation.
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INTRODUCTION Heamaphysalis, Boophlius, Ambylomma, Hyalomma and

Parasitic diseases are a global problem and [3,4]. Over 79 different species are found in Eastern Africa
considered as a major obstacle in the health and but many of these appear to be of little or no economic
production performance of animals. These may be due to importance. The highest impact on livestock health is
endoparasites that live inside the body or ectoparasites caused by species belonging to only three genera,
such as ticks, mites, flies, fleas, etc., which attack the namely, Amblyomma, Hyalomma and Rhipicephalus [5].
body surface. Among ectoparasites, ticks are very Ethiopia is believed to have the largest livestock
important obligate blood feeding ectoparasites of population in Africa that contributes to 40% of
vertebrates; particularly mammals, birds and reptiles agricultural output of the country. Among the total
throughout the world [1]. They are cosmopolitan in livestock, the cattle population for the country is
distribution, but occur principally in tropical and estimated to be about 53.99 million [6]. In Ethiopia, there
subtropical regions with warm and humid climate which are 47 species of ticks found on livestock and most of
are suitable to undergo metamorphosis [2]. them have importance as vector and disease causing

There are two well established families of ticks, agents and also have damaging effect on skin and hide
Ixodidae (hard tick) and Argasidae (soft ticks). In the production [7]. The most important ixodid ticks species
family Ixoidae, Dermacntor, Rhipicephalus, found in Ethiopian cattle are Amblyomma gemma, A.

Aponomma genera have a great veterinary importance
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variegatum, A. cohaeruns, A. lepidum and Rhipicephalus The expected prevalence of ticks of cattle in Kimbibit
(Boophilus) decoloratus [8,9]. Rhipicephalus pravus, R. district was assumed as 50%. The parameters that were
evertsi, R. practextatus, R. muhasmae, R. bergeoni and R. used were 95% confidence interval and 5% desired level
simus are also common in Ethiopia [10,11]. of precision. Therefore, by substituting these values in

Tick infestation is severe in different parts of Ethiopia the formula, N=1.96  * 0.5(1-0.5)/ (0.05)  = 384 sample size
and at a conservative estimate, one million USD is lost of cattle were examined in the study, N = 384.
annually only through rejection of downgraded hides and
skins attributed to tick damage [12]. Even though losses Study Methodology: The host related factors like age and
due to tick infestation is considerable in Ethiopia and a body condition were classified into groups for the
number of researchers reported the distribution and convenience of the study. The age of the cattle were
abundance of tick species in different parts of the grouped into young (1 to 2 year), adult (3 to 7 years) and
country, there is no study done in estimating the old (> 8 years) according to Gatenby [16]. While body
prevalence and distribution of ticks in the study area. condition score were grouped into poor, medium and

Therefore, the current study aimed to identify major good according to Nicholson and Butterworth [17] after
tick species and to determine their prevalence in bovine in some modification.
Kimbibit district, Ethiopia.

MATERIALS AND METHODS study animals were properly restrained and the entire

Description of the Study Area: Kimbibit district is checked for any tick infestation. Ticks were removed from
located in North Shoa Zone, at distance of 78 km from the different body regions of the host skin for identification
national capital, Addis Ababa. The district extends from using hand manually [3]. The collected ticks were
9°12? - 9°32? N latitude and 39°33? E longitudes at an preserved in separate pre-filled universal bottles
altitude ranging from 1950 to 2918 meters above sea level. containing 70% ethyl alcohol before transportation to
The agro ecology is highlands with flat topography. The Kimbibit veterinary laboratory for identification with
area is characterized by bimodal rainfall pattern with respect to date of collections, address, breed, age, sex,
erratic distribution. The mean annual rainfall is 1366.7 mm. body condition score and management system of the
The annual mean minimum and mean maximum animals.
temperatures at the study area are 12.9 and 19.9°C,
respectively [13]. The District has a total area  of  about Laboratory Examination for Tick Identification: The
752 square Kilometers and Agriculture is the main source collected ticks were identified in to different genera and
of income of the population [14]. The livestock population species level by using stereomicroscope, according to
in the area includes cattle (1.51million), sheep (1.06 standard identification keys given by Walker et al. [4]. 
million), goats (223,245), donkey, horses and mules are
254,553; 107,368 and 3,739, respectively [13]. Data Analysis: The collected data was transferred to

Study Design and Study Animals: A cross-sectional 20 for analysis. Association between the host related risk
study was conducted from May to December, 2016 to factors (breed, sex, age and body condition score) and
identify major tick species and to determine their outcome variable (tick infestation) was done using chi-
prevalence. The study population consists of cattle square test and percent values. In all analysis, all
managed under extensive management system which statistics were considered as significant at P<0.05, while
constitute exotic, cross and local breeds with different age the confidence interval was set at 95% and 5% error
groups, sex and body condition categories. probability.

Sample  Size  Determination  and  Sampling  Method: RESULTS
The examined cattle were selected by simple random
sampling method and the sample size was determined by In  this  study,  a total  of  384  animals  where,  local
using the formula indicated by Thrusfield [15], N=1.96 (n = 363), cross (n = 16) and exotic (n = 5) breeds of cattle2

*Pexp (1-Pexp)/d ; where, N=required sample size; were examined. Then the overall prevalence was2

Pexp=expected prevalence; d=desired absolute precision. calculated by dividing the number of positive samples by

2 2

Tick Collection and Preservation: Firstly, the selected

body of the animals selected as sampling unit was

statistical package for the social sciences (SPSS) version
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the  total  sample  size  and multiplied by 100. Out of the In the present study, male to female sex ratio for tick
384 animals examined, ticks were found on 298 animals species indicated higher number of males than females for
yielding  an  overall  prevalence  of  77.6%.  A  total  of all species of tick except Rhipicephalus (Boophilus)
2418 Ixodid ticks were collected from 298 cattle which decoloratus which had (0.02:1) ratio of male to female tick
belong to three genera and of which  four  different (Table 2).
species  were  indentified. Ambloyomma cohaerens was Regarding the host related risk factors and tick
the predominant tick prevalence in the study, there were statistically significant

Species which was collected (1017 in number with variations (P<0.05) in prevalence of ticks between the sex,
31.8% prevalence), while Ambloyomma varigatum was the breed, age and body condition of the animals. Higher tick
least prevalent tick (97 in number with 3.9% prevalence) infestation rate was seen in local breeds than cross breeds
(Table 1). and exotic breeds (Table 3 up to 7).

Table 1: Prevalence of ticks and percentage of each tick species 

Total animal Total tick
------------------------------------------------------------------- ------------------------------------------------------------------------------

Tick species Number of infested animals Prevalence (%) Total number of collected ticks Percentage of total ticks

A. cohaerens 122 31.8 1017 42.05
R. decoloratus 116 30.2 890 36.8
R. evertsi evertsi 45 11.7 414 17.12
A. variegatum 15 3.9 97 4.01

Total 298 77.6 2418 100

Table 2: Identified tick species counts and sex ratio

Tick sex
------------------------------------------------------------------------------------------------------------------------------------------

Tick species Male counts (number) Female counts (number) Male to female ratio

A. cohaerens  810  207  3.9:1
R. decoloratus  19  871  0.02:1
R. evertsi evertsi  376  38  9.8:1
A. variegatum  67  30  2.2:1

Total 1272 1146  -

Table 3: The prevalence of different tick species in different breeds of cattle

Breed
----------------------------------------------------------------------------------------------------------------------------------------------------------

Tick species Local Cross Exotic Total P-value

A. cohaerens 109 (28.38%) 10 (2.6%) 3 (0.78%) 122 (31.8%)  0.004
R. decoloratus 110 (28.64%) 5 (1.3%) 1 (0.26%) 116 (30.2%)
R. evertsi evertsi 44 (11.45%) 0 (0) 1 (0.26%) 45 (11.7%)
A. variegatum 15 (3.9%) 0 (0) 0 (0) 15 (3.9%)

Total 278 (72.37%) 15 (3.9%) 5 (1.3%) 298 (77.6%)

Table 4: The prevalence of different tick species in male and female cattle

Cattle sex
-----------------------------------------------------------------------------------------------------------------------------------------------------

Tick species Male Female  Total P-value

A. cohaerens 82 (21.35%) 40 (10.41%) 122 (31.8%)  0.000
R. decoloratus 29 (7.55%) 87 (22.65%) 116 (30.2%)
R. evertsi evertsi 12 (3.1%) 33 (8.6%) 45 (11.7%)
A. variegatum 4 (1.04%) 11 (2.86%) 15 (3.9%)

Total 127 (33.04%) 171 (44.56%) 298 (77.6%)
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Table 5: The prevalence of different tick species in different age groups of cattle

Age groups
---------------------------------------------------------------------------------------------------------------------------------------------------------

Tick species Young Adult Old  Total P-value

A. cohaerens 38 (9.89%) 77 (20.05%) 7 (1.82%) 122 (31.8%)  0.001
R. decoloratus 45 (11.7%) 51 (13.28%) 20 (5.2%) 116 (30.2%)
R. evertsi evertsi 9 (2.34%) 25 (6.51%) 11 (2.86%) 45 (11.7%)
A. variegatum 3 (0.78%) 12 (3.1%) 0 (0) 15 (3.9%)

Total 95 (24.73%) 165 (42.96%) 38 (9.89%) 298 (77.6%)

Table 6: The prevalence of different tick species in different body conditions of cattle

Body condition 
-----------------------------------------------------------------------------------------------------------------------------------------------------------

Tick species Poor Medium Good  Total P-value

A. cohaerens 62 (16.14%) 5 (1.3%) 55 (14.32%) 122 (31.8%)  0.000
R. decoloratus 54 (14.06%) 27 (7.03%) 35 (9.11%) 116 (30.2%)
R. evertsi evertsi 33 (8.59%) 1 (0.26%) 11 (2.86%) 45 (11.7%)
A. variegatum 14 (3.64%) 0 (0) 1 (0.26%) 15 (3.9%)

Total 163 (42.44%) 33 (8.59%) 102 (26.56%) 298 (77.6%)

Table 7: Distribution of tick species in eight localities (Kebeles) of the study area

Tick species
Number of ------------------------------------------------------------------------------------------------------------------------------------------

Kebele examined animals A. cohaerens R. decoloratus R. evertsi evertsi A. variegatum  Total P-value

Sheno  40 15 (3.9%) 14 (3.64%) 2 (0.52%) 0 (0) 31 (8.07%)  0.010
Adde  57 12 (3.1%) 20 (5.2%) 10 (2.6%) 1 (0.26%) 43 (11.19%)
Dalota suki  66 21 (5.46%) 17 (4.42%) 9 (2.34%) 8 (2.08%) 55 (14.32%)
Dalota qorkee  51 21 (5.46%) 21 (5.46%) 0 (0) 0 (0) 42 (10.92%)
Wantuu  49 15 (3.9%) 11 (2.86%) 9 (2.34%) 3 (0.78%) 38 (9.89%)
Maguroo  40 10 (2.6%) 10 (2.6%) 4 (1.04%) 2 (0.52%) 26 (6.77%)
Segelle  40 13 (3.38%) 15 (3.9%) 3 (0.78%) 0 (0) 31 (8.07%)
Indodashaa  41 15 (3.9%) 8 (2.08%) 8 (2.08%) 1 (0.26%) 32 (8.33%)

Total  384 122 (31.8%) 116 (30.2%) 45 (11.7%) 15 (3.9%) 298 (77.6%)

DISCUSSION Ambylomma cohaerens was found to be the most

In the present study, four types of tick species were 42.05% of total tick collected in the present study.
identified with the overall prevalence 77.6% (Table 1). Likewise, Seid [24] in Mizanteferi and Yitbarek [25] in
This finding is less than the reports of Hagos and Berihun Jimma had reported high prevalence of A. cohaerens with
[18], Nateneal et al. [19] and Alemu et al. [20] with overall a prevalence rate of 50.5% and 83.1% respectively. On the
prevalence of 86.1%, 82% and 81.5%, respectively. contrary, Gedilu et al. [21], Huruma et al. [26], Alemu et al.
However, the prevalence of ticks in the current study is [20] and Abdisa [23] had reported A. cohaerens as the
greater than the reports of Gedilu et al. [21], Tadesse and least prevalent tick species with a prevalence of 0.20%,
Sultan [22] and Abdisa [23], who reported the overall 2.4%, 5.21% and 7.73% in their respective studies. This
prevalence of tick infestation  as  74%, 59.4%  and  53.2%, can be attributed to the great susceptibility of A.
respectively. This difference could be due to the cohaerens for losses of total body water which ultimately
difference in the agro climatic condition of the study make it to perish rapidly when the humid protection is
areas, since tick activity was influenced by rainfall, disrupted according to Gashaw [12]. 
altitude and atmospheric relative humidity according to On the other hand, R. (Boophilus) decoloratus was
Pegram et al. [8]. the second most abundant tick species in the present

abundant tick species with prevalence of 31.8% and
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study with prevalence of 30.2%, which is in line with the prevalence of ticks in local breeds as 71% and 88.6%,
findings of Alemu et al. [20], Gedilu et al. [21] and Bedaso respectively. The significant variation in tick infestation
et al. [27] who reported Boophilus decoloratus as the of cattle of different breeds in the current research might
most abundant tick with the prevalence of 40.86%, 47.93% be attributed to differences in management systems, lack
and 26.3%, respectively. This might be due to B. of supplementary feeding to local cattle breeds, or lack of
decoloratus has been abundant in wetter highlands and control measures against tick on local cattle breeds.
sub-highlands receiving more than 800 mm rainfall Furthermore, it can be assumed that it might be due to lack
annually according to Pegram et al. [8]. of interest of farmers about local cattle as well as taking

Rhipicephalus evertsi evertsi was the third most more care to cross and exotic breeds than local cattle [19].
abundant tick species in the present study with a The prevalence rate of tick infestation was found to
prevalence of 11.7%, which agrees with the reports of be higher in female cattle (44.52%) than males (33.04%) in
Alemu et al. [20] with prevalence of 11.51%. In another the present study (Table 4). This finding agrees with the
studies, R. evertsi evertsi was the second most abundant report of Nateneal et al. [19], which indicates the
tick species with prevalence of 50.9% according to Abdisa prevalence of tick infestation in female and male cattle as
[23] and it was the most abundant tick species with 52.9% and 41%, respectively. Mamun et al. [31] also
prevalence of 53.4% according to Huruma et al. [26]. reported that female cattle were 2.61 times more

Whereas, A. variegatum was the least abundant tick susceptible to tick infestation. Bilkis et al. [32] also
species in the present study with a prevalence of 3.9%, reported significantly higher prevalence rate in females
which agrees with the reports of Onu and Shiferaw [28] (33.47%) than in males (14.28%). Kabir et al. [33] and
and Abebe et al. [29] with the prevalence of 4.2% and Mamun et al. [31] suggested that higher prevalence rate
4.7% respectively. However, the findings of Tadesse and in female cattle may be due to hormonal effects. Lloyd [34]
Sultan [22] and Bedaso et al. [27] were greater than the reported that high levels of prolactin and progesterone
current finding with the prevalence of 32.2% and 41% hormone make the individual more prone to any infection.
respectively. This might be due to the differences in the Moreover, female cattle bear higher stress than males due
study areas, such as latitude, altitude and their effects to pregnancy, lactation and production which makes them
(Sunlight, rainfall and wind patterns) that influence tick more prone to infection [31]. 
distribution and their activity according to Ammanuel and In the present study, tick prevalence in different age
Abdu [30]. groups was found to be statistically significant (P<0.05)

The current study revealed that the number of male (Table 5). It was observed that adult cattle are very prone
ticks were higher than the number of females except in R. to tick infestation. The rate of infection of tick in 3 to 7
(Boophilus) decolaratus in which the number of females years of cattle was recorded 42.96% and rate of infection
are higher than female ticks (Table 2). This finding was in in cattle of 1 to 2 year old and in cattle greater than 8 years
agreement with the report of Nateneal et al. [19], Abdisa old was recorded 24.73% and 9.89%, respectively. Similar
[23] and Bedaso et al. [27]. According to Nateneal et al. results have been obtained by Nateneal et al. [19] in
[19], this might be attributed to the fact that male ticks Bedele district, Western Ethiopia, where infection rate was
take less food than females but remain longer on the host much higher (66.3%) in 3 to 7 years of cattle. According to
and can mate with several females. Furthermore, the Ammanuel and Abdu [30], the higher proportion in adults
observed female outnumbering of male ticks in B. may be due to outdoor management and long distant
decolaratus in the current study might be due to the small movement of adult animals to search for food and water
size of male tick which may not be seen during collection compared to younger animals.
according to Huruma et al. [26] who reported the same In the current study, animals with poor body
result. condition were significantly (P<0.05) infested than the

In the present study, tick prevalence in different other body condition groups by each species of the ticks
breeds of cattle was found to be statistically significant (Table 6). This finding is in line with the work of Bilkis et
(P<0.05) (Table 3). The result of current study shows that al. [32], Wolde and Mohamed [35] and Nateneal et al. [19]
the presence of tick infestation in local breeds was very who reported cattle with poor body condition were
high with a prevalence of 72.37% and in cross breeds and significantly (P<0.05) infested more than that of cattle with
exotic breeds the prevalence were 3.9% and 1.3%, normal body condition. This may be due to the fact that
respectively. This finding agrees with the findings of poorly conditioned animals were least resistant to tick
Nateneal et al. [19] and Ammanuel and Abdu [30] with the infestation and lack enough body potential to build



Advan. Biol. Res., 11 (5): 271-277, 2017

276

resistance whereas over conditioned animals showed 5. Cumming, G.S., 1999. Host distributions do not limit
reasonable combat to the infestation according to Manan
et al. [36]. Alternatively, tick infestation might be a cause
for poor body condition; hence high prevalence was
computed in this group of animals.

There was statistically significant (P<0.05)
association  of  tick  infestation  between different
localities (Kebeles) (Table 7). The percentage of tick
infestation  is  highest  in  Dalota  suki   (14.32%)   and  it
is the least in Maguroo (6.77%). According to Ammanuel
and  Abdu  [30],  this  difference  in  percentage is may be
due  to  differences in management, society’s awareness
to treat tick infested animal and access to veterinary
service.

CONCLUSION

The present study revealed high prevalence of ixodid
tick infestation in the study area. These pose huge
economical and health constraint to the farmers and the
animals in the study area. However, the attention given to
the infestation was not sufficient. Acaricide application
when the prevalence is aggravated is the only method of
tick control in the district. Tick should be managed at an
economically acceptable level by a combination of
techniques. Therefore, systematic intervention and
control of tick infestation should be put in place to tackle
the problem.
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