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Abstract
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A cross-sectional study design was conducted from November 2019 to April 2020 to identify the
major ixodidae tick species and their prevalence in Sodo Zuria districts of Wolaita Zone in
SNNPR of Ethiopia. A total of 3287(1701 male and 1586 female) adult ixodid ticks were
collected from 500 animals during the study period. In this study three genera/sub-genus;
Amblyomma, Rh. (Boophilus) and Rhipicephalus and four species were identified. From the
three genera Amblyomma takes highest prevalence (45.29%). From four species identified, two
of them belong to genus Amblyomma; Amblyomma variegatum and Amblyomma cohaerence,
one Boophilus; Boophilus decoloratus and one Rhipicephalus; Rhipicephalus evertsievertsi. The
quantitative hierarchy of the tick species was Rh. evertsi (14.40%), A. cohaerence (17.60%), A.
variegatum (27.66%) and B. decoloratus (40.34%) in ascending order. Therefore, the result
indicated that B. decoloratus (40.34%) and A. variegatum (27.66%) are the most abundant tick
species of cattle in Sodo Zuria districts. Except B. decoloratus of which more females than male
were collected, the number of male ticks counted were exceed those of female. The result of this
study also demonstrated a significance variation (p<0.05) on infestation between local, cross and
exotic breed cattle’s with highest prevalence in exotic breeds (75%),than both cross (56.2%) and
local (68%) breeds and poor body conditioned cattle’s. Although a comparatively higher
infestation was found on animals > 4 years compared with ≤ 4 year ones and between females
than males and the difference was not statistically significant (p >0.05). Acaricide application
was the main tick control method in the study area. Thus strategic application of acaricides might
minimize the burden of ticks on the cattle of the study area.
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obtained indicated that 98.95 % of the total cattle in the
country are local breeds, and the remaining are hybrid
and exotic breeds accounted for about 0.94% and 0.11%,
respectively (CSA, 2013). Cattle production plays an
important role in the economies, social and cultural
livelihoods of millions of resource-poor farmers and
pastoralists. It contributes 30-35% of the GDP and more

Introduction
Ethiopia has one of the largest livestock inventories in
Africa with a national cattle herd estimated to be about
53.99 million. Out of this total cattle population, the
female cattle constitute about 55.48% and the remaining
44.52 % are male cattle. On the other hand, the results
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than 85% of farm cash income (Befekadu and Birhanu,
2000).

engorged, after which they detach and moult on the
ground to adult; and in three-host ticks, the larva, nymph
and adult attach to different hosts and all detach from the
host after engorging, and moult on the ground. In multihost ticks (Argasids), a large number of hosts are
involved and it is common to have five moults, each
completed after engorging and detaching from the hosts
(Taylor et al., 2007).

Ticks belong to the phylum Arthropod, class Arachnid,
and order Acari. Ticks are usually relatively large and
long lived, compared to mites, surviving for up to several
years and highly specialized group of obligate, blood
sucking, nonpermanent ectoparasitic arthropods that feed
on mammals, birds and reptiles (Kettle, 1995). They
have been recognized as the notorious threat due to
severe irritation, allergy and toxicosis, and also known to
transmit diseases like Babesiosis, theileriosis,
anaplasmosis, in man and animals etc. (Niyonzema and
Kiltz, 2007; Norval et al., 2007). Moreover their effects
lead to economic losses, such as lower performance,
increased mortality, and reduced meat and milk
production (Byford et al., 1992; Niyonzema and Kiltz,
2007).

Ticks that are considered to be most important to
domestic animals’ health in Africa comprise about seven
genera and forty species. Among these tick genera, the
main ticks found in Ethiopia are Ambylomma (40%),
Boophilus (21%), Heamaphysalis (0.5%), Haylomma
(1.5%), and Rhipicephalus (37%) (De Castor, 1997;
Minjauw and McLeod, 2003). Among these, A.
variegatum and B. decoloratusare most important and
widely distributed (Abebaw, 2004). A. cohaerence, A.
gemma, A. lepidium, Haylomma marginatum rufipes, H.
truncatum, and R. evertsiare also commonly found in
Ethiopia (Solomon and Kaaya, 1996; Pegram et al.,
2004).

Among ectoparasites, the families of ticks parasitizing
livestock are categorized into two, the Ixodidae (hard
ticks) and Argasidae (soft ticks). Though, sharing certain
basic properties, they differed in many structures,
behavioral, physiological, feeding and reproduction
pattern (Urquhart et al., 1996). The family Ixodidae
(hard ticks) are characterized by the presence of a rigid
chitinous Scutum, which covers the entire dorsal surface
of the adult male, in the female and in the larva and in
the nymph, it extends for only small areas(one third of
the body) which permit the abdomen to swell after
feeding (Kettle, 1995). The Argasidae (soft tick), lacks
Scutum. There is only one Argasidaetick recorded in
Ethiopia which is Argaspersicus also known as “fowl
tick” that has been recorded and widely spread in the
country (Walker et al., 2003).

The impact of ticks and tick borne diseases (TBDs) on
the individual and national economics warrants
application of appropriate tick control strategies on
priority basis (Bansal, 2005). The successful
implementation of rational and sustainable tick control
programs in grazing animals is dependent upon a sound
knowledge of the epidemiology of the parasite due to
interaction with the host in specific climate, management
and production environments. In some countries
substantial ecological and epidemiological knowledge
bases have been established through extensive studies
and field trials. On the contrary developing countries
lack such information due to sufficient human, economic
and infrastructural resources (FAO, 2004).

The importance of ticks as a vector in human and
domestic animals has attracted the attention
of large workers all over the world (Hoogstral, 1979). It
has been estimated that about 80% of the world
population of cattle are infested with ticks. The life cycle
of ticks (both Ixodids and Argasids) undergo four stages
in their development; eggs, 6-legged larva, 8-legged
nymph and adult (Lefebvre et al., 2010; Minjauw and
McLeod, 2003).

Acaricide application is still the main method of tick
control in Ethiopia. Arsenicals and chlorinated
hydrocarbons have been banned because of the threat to
human health and the emergence of acaricide resistance
against economically important species of tick (Newson
and De Castro, 1993). Currently organophosphate is the
most widely used chemical although evidence of
resistance is emerging. Amides and pyrethroids have
recently been introduced, while plants that have acaricide
properties are widely used for tick control in rural areas
(Mekonnen, 1998).Therefore, the objectives of this study
were to: Identify the common tick species and their
prevalence in Sodo Zuria Woreda and To assess the
association of different risk factors with respect to tick
prevalence.

According to the numbers of hosts, Ixodids ticks are
classified as one-host ticks, two-host ticks, three-host
ticks and Argasids classified as multi-host ticks. In onehost ticks, all the parasitic stages (larva, nymph and
adult) are on the same hosts; in two- host ticks, larva
attach to one host, feed and moult to nymphal stage and
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Ticks were collected from ears, heads, dewlaps,
belly/flunk, udder/scrotum, perineum and legs/tails in the
separated sample bottles with 70% ethanol. In addition to
predilection sites, the burden of ticks based on age, sex,
body condition and breeds of animals were determined.

Materials and Methods
Description of study area
The tick survey was conducted in south nation
nationalities and peoples’ region of Wolaita Zone
particularly, in Sodo Zuria woreda from November, 2019
to April, 2020. The town is located 380 km southwest of
Addis Ababa on the way to Arbamich town and it has a
latitude and longitude of 6°54′N 37°45′E with an
elevation between 1650 and 2980 meters above sea level.
The mean annual temperature and relative humidity of
the area are 19oc and 34% respectively. The town is
bounded with Damot Gale Woreda to the North East,
Humbo Woreda to the South East, Damot Weyde
Woreda to East, Damot Sore Woreda to the North West,
Boloso Sore Woreda to the North, Offa Woreda to the
Southwest and Kindo Koysha to the East. The annual
rain fall of the area is 1000-1200mm. The dry season
extends from September to February and the rainy
season stay from March to August.

Sampling method and sample size determination
The names of kebeles (6-kebeles), and the cattle to be
examined were selected by simple random sampling
method, and the sample size was determined by using the
formula given in Thrust field (2005). The expected
prevalence of ticks of cattle in Sodo Zuria woreda was
assumed as 70%. The parameters taken were 95%
confidence interval and 5% desired level of precision. By
substituting these values in the formula, the sample size
taken was, n = 323, but to accurate (to increase the
probability of estimating the actual population
prevalence) the study I increased my sample size to 500.
n=1.962Pexp (1 - Pexp)
d2

The human population in the area is 162,691; which was
80,002 males and 82,689 females; none of its population
are urban dwellers. The major crops grown the study
area are cereals such as teff, maize, sorghum, and root
crops like sweet potatoes, enset, carrot and fruits like
mango, avocado and banana (,WSDADO, 2013)..

Where n = sample size; Pexp = expected prevalence; d2 =
expected precision which is usually 5% (0.05).
Study methodology
First the selected study animal was properly restrained
and all tick samples were collected from half the body
regions. Tick collection was performed using blunt steel
forceps, by thorough examination of the entire body
surface of the animals. Ticks from each animal were
stored separately in vials containing 70% ethanol,
labeled with information on the host (i.e., sample
number, age), village, and date of sampling, then
transport to WolaytaSoddo Regional Veterinary
Laboratory for counting and identification. The ticks
were counted and subsequently identified to genus and
species level by using stereomicroscope, according to
standard identification keys given by Walker et al.
(2003). The equipment’s and tools used during study
were universal bottles, steel forceps, petridish, 70%
ethanol, gloves and stereomicroscope.

Study population
The target animals were bovine species found in selected
kebeles of Soddo Zuria Woreda and these animals were
constituted in all breeds but the mostly populated breed
in the area was indigenous or local breeds which kept
under traditional management system and were
categorized based on their sex, age, breed and body
conditions. The livestock population of the area
comprised about 1,097,710 cattle; 150,383 sheep;
185,250 goats; 60,055 equines and 734,924 poultry
(WSDADO, 2013).
Study design
A cross sectional study was conducted from November,
2013 to April, 2014 to determine prevalence of common
adult hard tick (Ixodidae), to identify common tick
species and to assess the association of different risk
factors with respect to tick prevalence in cattle. All the
animals selected as sampling unit were checked for any
tick infestation based on the numbers of ticks found on
the animal during the study period were recorded.

Data analysis and interpretation
All the data recorded in this study were enter into
Microsoft excel and were subsequently be analyzed
using computer software of SPSS version 16. The overall
prevalence of tick was determined by dividing the
number of positive animals by total sample size, and
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expressed as percentage. Chi-square test was used to
assess statistically significant association in tick
infestation between ages, sex, body condition and breeds.
For this analysis p<0.05 was considered as statistically
significant whereas p>0.05 considered statistically nonsignificant association between variables.

statistical significances (p > 0.05) association between
age and sex groups (Table 3 and 4).
Distribution of ticks species in half body regions of
animals
The observed proportion of tick species attachment site
during this study was summarized and shown in table 7.
Both two species of Ambylomma identified during the
study
preferred
head,
legs/tail,
belly/back,
dewlap/brisket, perineum, and udder/scrotum regions.
The Boophilus decolaratus preferred the attachment site
such as, ears, heads, and perineum, legs/tail, belly/back
udder/scrotum, dewlap/brisket regions in ascending
order. Mainly the Rhipicephalus encountered from
legs/tail, belly/back, ear, udder/scrotum, dewlap,
perineum regions.

Results and Discussions
Prevalence of ticks on cattle in Soddozuria woreda
A total of 3287 ixodid ticks (1701 males and 1586
females) were collected from 500 cattle, comprising 319
local, 137 cross, and 44 exotic breeds. Three tick genera
(i.e., Amblyomma, Rhipicephalus, and the Boophilus subgenus) and 4 species were identified.
The overall prevalence was calculated by dividing the
numbers of positive samples by the total sample size and
multiplied by 100. Out of the 500 animals examined,
ticks were found on 333 animals yielding an overall
prevalence of 66.6% (Fig. 1; Table 1 and 2).

Prevalence and sex ratio of tick species in the study
area
Of the total 3287 Ixodidticks collected from seven body
region of 500 cattle’s, four different species in three
genera/sub-genus were identified. The tick species
identified were Rhipicephalus evertsievertsi (14.35%),
Amblyomma cohaerence (17.60%), Amblyomma
variegatum (27.66%), and Boophilus decolaratus
(40.34%) in ascending order of abundance (Table 8).

Prevalence of ticks in relation to hypothesized risk
factors
The statistical analysis was done for the prevalence of
tick infestation with hypothesized risk factors (age, sex,
breed and body condition). There were statistically
significant association with body condition(x2 = 24.012,
p = 0.000) and breeds (x2 = 12.039, p = 0.002) (Table
5&6).

By considering relative abundance of each tick species
identified in the study area, Boophilus decolaratuswas
the most abundant (40.34%) and Rhipicephalus evertsi
subspecies evertsi was the least abundant (14.35%).

Higher tick infestation rate was seen on exotic breeds
than local and cross breed animals. There were no

Table.1 Overall prevalence of tick infestation

Result
Infested

Amount
333

Prevalence
66.6%

Non-infested

167

33.4%

Total

500

100%
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Table.2 Distribution of tick genera/Sub-genus of cattle in the study area

Kebeles
WachigaBusha
Waraza Lasho
Gulgula
DalbboAtiwaro
Offa Gandeba
BugeWanche
Total

Tick genus/sub-genus
Amblyomma
Rh.(Boophilus) Rhipicephalus
No.
%
No.
% No
%
277
44.89
267
43.27
73
11.83
275
49.28
213
38.17
70
12.54
279
43.86
274
43.08
83
13.05
198
37.07
254
47.56
82
15.35
262
50.48
172
33.14
85
16.37
198
46.80
146
34.51
79
18.67
1489
45.29
1326
40.34
472
14.35

Total
No.
617
558
636
534
519
423
3287

Table.3 Prevalence of ticks in relation to age of animals

Age
Infested animals
non infested
Total

≤4 years
115
68
183

>4years
218
99
317500

Total
333
167

(X2= 1.833, P= 0.176)

Table.4 Prevalence of ticks in relation to sex of animals

Sex
Infested animals
non infested
Total

Male
146
74
220

Female
187
93
280500

Total
333
167

( X2=0.010, P= 0.921)

Table.5 Prevalence of ticks in relation to body condition of animals

Body Condition
Infested animals
non infested
Total

Poor

Medium

Good

Total

136
40
176

130
62
192

67333
65
132

167
500

( X2=24.012, P=0.000)

Table.6 Prevalence of ticks in relation to breed of animals

Breed
Local
Infested animals
non infested
Total

Cross

220
99
319

77
36
60
137

(X2=12.039, P=0.002)

74

Exotic Total
333
8
44

167
500

%
18.77
16.97
19.34
16.24
15.78
12.86
100.00
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Table.7 Numbers of tick species identified in half body regions of cattle
Tick species

Body Regions

A.variegatum

Head
52

Ear
_

Dewlap
358

Legs/tail
55

Udder/scrotum
296

Perineum
110

Belly
38

A.cohaerence

_

_

75

_

255

160

90

B.decolaratus

64

61

513

119

377

60

132

R.evertsi-evertsi

-

54

112

21

80

175

30

Total

116

115

1058

195

1008

505

290

Table.8 The distribution and sex ratio of adult tick species in the study area
Tick species
R.evertsi-evertsi
A.cohaerence
A.variegatum
B.decoloratus
Total

Total
count

Prevalence (%)

472
580
909
1326
3287

14.40
17.60
27.66
40.34
100.00

Sex
Male

female

Ratio
(male: female)

410
500
13
778
1701

62
80
1313
131
1586

6.6 : 1
6.2 :1
009:1
5.9 :1
1.07:1

Fig.1 Tick species encountered during study period

A)

B)

C)
D)
A) Amblyommavariegatum B)Rhipicephalusevertsievertsi C) Rhipicephalus (Boophilus) decoloratus
D)Amblyommacohaerence.
Source: https://www.google. Tick photos com/search accessed on (05/12/2014).
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In this survey a total of 3287 ticks were collected from a
total of 500 local, cross and exotic breeds of animals and
the overall prevalence was 66.6%. This result agrees
with over all prevalence, 61.98%, reported and Derese
(2013) in Humbo district but it is in comparable with
over all prevalence, 25.6%, reported by Belew and
Mekonnen (2011) in and Around Holeta Town. In former
case the agreement in result may be due to similarity in
management system, extensive management system, in
which sample was taken but in later case difference in
result may be due to management system, semi extensive
farming system in addition to extensive farming system,
from which sample was taken.

Boophilus in areas with high rainfall. It is also prevalent
in many other parts of Ethiopian rift valley (Solomon and
kayaa, 1998), Bale (Dejenu, 1988) North wolloSeyoum
(2001) and highland areas of Harar and Diredawa
districts (Mannueri and Tilahun, 1991). Morel (1980)
stated that Rhipicephalus (Boophilus) decolaratus often
collected in Ethiopia and does not seen really abundant
anywhere. According to Bekele (2002) relative
abundance of Rhipicephalus (Boophilus) decolaratus
increases from low land towards highland. The females
were abundant from September to April and transmit
Babesiabigemina to cattle, and severe infestation can
lead to tick worry, anorexia and anemia (Seyoum, 2005).
The one-host ticks of the genus Boophilus that parasitize
ruminants represent a hindrance to livestock farming in
tropical and sub-tropical countries. They transmit the
causative agents of anaplasmosis (“gall sickness”) and
Babesiosis (“red water”) in cattle (Walker et al., 2003).

The type of tick species identified in the area during the
study period from November 2013 to April 2014 are
Rhipicephalus everts evertsi, Amblyommacohaerence,
A.variegatumand Boophilus decoloratus in their
ascending order of abundance. Amblyomma was the
most abundant tick genus in the area accounts (45.29%)
from 3287 ticks collected during the study period, and
followed by Boophilus which accounts for (40.34%) of
total tick collection. The 3rd places were taken by
Rhipicephalus (14.35%).
B.decoloratus was identified as the most abundant tick
species in the study area constituting 40.34% of total tick
collection. Almost Similar result (41.4%) was reported
by (Vincenzo et al., 2013) in Nigeria in which
Rhipicephalus (Boophilus) decolaratus was the first most
abundant tick species in their study. This finding is
consistent with the findings of Yismashewa (2005) who
reported mainly in low and highland areas during early
rainy season (March to April). This is in agreement with
Sileshi et al., (2007) as described that B.decolaratus is
the commonest and most wide spread tick in Ethiopia
collected in all administrative regions except in the Afar
region. However, this finding is different with the
findings of Tamru (2008) at Asela and Teshome et al.,
(1995) reported that the highest prevalence of
B.decolaratus (80%) in the study areas. According with
Shiferaw (2005) B.decolaratus is highest in frequency
observed during dry seasons (January, February and
early March) in Wolaita zone.

The study conducted in Wolaita zone by Dessie and
Getachew (2006) agree with current study showing that
A.variegatum was the second abundant tick species at
highland and midland, and the first abundant in the
lowland during wet period. This variation may be due to
the changing of environmental condition with the result
of global warming that highly affect the ecology of ticks.
The similarity in result was may be due to the
geographical location where A.variegatum found in
highest number in the highland and high rainfall and also
due to its being relatively active throughout the year in
most part of Ethiopia.
Ambylomma cohaerence was the third abundant tick
species (17.60%) in the study area. This finding is
consistent with, Derese (2013) in Humbo district, Dessie
and Getachew (2006) in Wolaita zone with significant
seasonal distribution variation at highland and lowland,
Belew and Mekonnen (2011) in Holeta, and Tessema and
Gashaw (2010) in Assella. This result disagrees with
Sileshiet al., 2001 and De Castro, 1994 has reported it is
the most abundant tick species in Maji (Kefa) in South.
This result also disagrees with reports of (Seid, 2004)
with the prevalence of 50.5%. The distribution of
A.cohaerenceis generally between an altitude of about
1200-1500 m.a.s.l with annual rainfall of about 625-1500
mm. This result disagreed with tick survey conducted in
Western Ethiopia, Jimma (Yitbarek, 2004) which was
found to be the most prevalent in the area with the
prevalence of 83.1%. The prevalence of A.cohaerence is
alarmingly important as this tick has been reported as a
vector for Cowdriarum inantium which is the causative
agent of cowdriosis (“heart water”) (Sileshi et al., 2007).

This result is disagreed with the finding of Alekaw
(1998) at Metekel Ranch, Ethiopia showing prevalence
of 5.7%. This may be due to the geographical location
and altitude factors which is 1500 to 1600 meter above
sea level of Metekel Ranch. This species is reported to be
widely distributed in the central rift valley parts of
Ethiopia Pegra et al., (1981), Dhuffera (1997) and
Gashaw (2004) also recorded higher number of
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This study showed that except B.decoloratus the number
of male is greater than female which agree with previous
report (Solomon et al., 2007 and Mesele, 1989). This is
due to the fact that fully engorged female ticks drop off
to the ground to lay eggs while males tend to remain on
the host up to several months then continue feeding and
mating with other females. The period of female attach
on the host relatively less than male (Solomon et al.,
2001). The females of B.decolaratus outnumbered males
in this study probably due to small size of male which
may not be seen during collection (Tessema and Gashaw,
2010).

the comparable report has been conducted by Feseha
(1983), Alekaw (1998), Solomon et al. (2001), Seid
(2004) and Hussein (2004) and a similar survey has also
been reported by Gezali (2010) that infestation by ticks
during the dry months reaches very low level and during
the rainy season the activity of adult tick become high.
Conclusion and recommendations are as follows:
The study on the identification of tick species and its
distribution in the area is considered as an aid of
improving tick control. Among ectoparasites ticks cause
greatest economic loss in livestock production either by
transmitting a wide variety of tick borne diseases or by
affecting the health of animal as well as the quality of
hides and skins. The study further presents the tick
species identified in their veterinary value; the most
important and abundant tick species identified were
R.evertsievertsi, A.cohaerence, A.variegatum and
B.decoloratus and in their ascending order. The study
showed that little attempts were made to control the
infestation of tick in the area. The ecological and
environmental factors play a role in distribution of tick
and the prevalence of TBDs. Acaricide application is the
main tick control method in the study area.
B.decoloratusis the most abundantly distributed tick
species in the study area. They transmit the causative
agents of anaplasmosis (“gall sickness”) and Babesiosis
(“red water”) in cattle (Walker et al., 2003).

In this present study, different animal related risk factors
were studied to determine whether there is a significant
variation in tick infestation between and among different
groups of animals with suspected risk factors. In this
study the difference on tick prevalence (Table: 3) was
found to be statistically in-significant (P> 0.05) which
was higher in age groups greater than 4 (43.60%) and is
less in age groups less than or equal to 4 (23.00%).
Young’s are less infected than higher age groups.
The proportion of tick infestation was higher in poor
body conditioned as compared to medium body
conditioned and good body conditioned animals. As
report by Bilkis et al., (2011) in Bangladesh shows
higher tick infestation rate was seen in poor body
conditioned animals than the other two. 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.

Therefore, effective tick control program should be
formulated and implemented based on the distribution
pattern of ticks and factors responsible for their
distribution. In line with the above conclusions the
following recommendations were forwarded: Attention
should be given to the control of the identified tick
species which are common in the study area
(Amblyomma variegatum and Boophilus decoloratus).
Proper use of acaricide should be carried out, Detection
of acaricide resistance tick species which are
economically important since limited types of acaricides
were used in the area and Further investigation should be
done in the area to identify other species in the area and
to understand their seasonal dynamics.

The result of current study shows that the presence of
high tick infestation in exotic breeds than local and cross
breeds. In the past, attempts to introduce cattle of exotic
inheritance into tropics have not had success expected.
One reason for the failure could be because of the high
susceptibility to ticks and TBDs of exotic and cross
breeds. However, the fear of introducing susceptible
cattle can be solved by introducing certain degree of
resistance in these cattle by means of prophylactic
treatment before introducing into enzootic areas
(Solomon et al., 2001).
In this short period of study, it was possible to indicate
the trend seasonality of tick population by comparing the
number of tick collected every month. From November
to April, the number of tick population has been shown
variation in decreasing manner. This is probably due to
changes in climatic condition from slightly wetter month
(November) to the slightly drier month (April). Similarly
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