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The distribution of ixodid ticks (Acari: Ixodidae) in 
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ABSTRACT 

MEKONNEN, S. , HUSSEIN , I. & BEDANE, B. 2001. The distribution of ixodid ticks (Acari: Ixodidae) 
in central Ethiopia. Onderstepoort Journal of Veterinary Research, 68:243-251 

Ixodid ticks were collected from domestic animals , mainly cattle, in 11 administrative zones covering 
84 districts in central Ethiopia over a period of 2 years (July 1996 to June 1998). Nineteen tick spe­
cies were identified. Four of these belonged to the genus Amblyomma, one to Boophilus, two to 
Haemaphysalis, three to Hyalomma and nine to Rhipicephalus. Amblyomma variegatum and Rhipi­
cephalus evertsi evertsi were present in all 11 administrative zones and, with the exception of Afar, 
Boophilus decoloratus was present in nearly every district in which collections were made. These 
three species constituted more than 50 % of all ticks collected . Amblyomma cohaerens and Rhipi­
cephalus bergeoni were common in the west of the survey region and Rhipicephalus pulchellus in 
the east. Except for B. decoloratus, of which more females than males were collected, the numbers 
of male ticks recovered were equal to or exceeded those of females. 

Mortality in crossbred dairy cattle caused by heartwater (Cowdria ruminantium infection) was reported 
during the survey period . An integrated approach to tick contro l is suggested. 

Keywords : Amblyomma va riega tum, Boophilus decoloratus, Cowdria ruminantium, dairy cattle, 
Ethiopia, tick control, tick distribution 

INTRODUCTION 

Cattle playa significant role in the socio-economic 
life of the people of Ethiopia. Hides and skins are im­
portant components of the agricultural sector in gen­
erating foreign export earnings, and animals provide 
draught power for cultivating the agricultural holdings 
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of many peasants. Because of the growing nutritional 
demands of an increasing human population exotic 
breeds have been introduced to improve milk produc­
tion . The number of dairy farms using crossbred stock 
is increasing and there are an estimated 100 000 Bos 
taurus/Bos indicus crosses in the country. These 
animals are concentrated mainly in the central re­
gions, but small dairy farms are also scattered else­
where. All these cattle are potentially at risk to the 
deleterious effects of ticks and tick-borne diseases 
(TBDs). 

Ixodid ticks are responsible for a diversity of livestock 
health problems. In addition to transmitting certain 
protozoal , rickettsial and viral diseases, they damage 
skins causing hides to be downgraded, and heavy 
infestations may reduce milk production and increase 
susceptibility to other diseases (De Castro 1997). 
The conventional approach to tick control in Ethiopia 
over the past decades has been the application of 
acaricides. However, there is no effective legislation 
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for the importation and marketing of these com­
pounds or for monitoring their use and this has con­
tributed to their widespread indiscriminate applica­
tion (Shiferaw, Girma, Jober, Haile Mariam & Zerbini 
1997). 

The species composition and geographic distribution 
of ticks in Ethiopia has been recorded by several 
authors (Pavesi 1883, cited by De Castro 1994; Neu­
mann 1902; Bergeon & Balis 1974; Morel 1980; Peg­
ram, Hoogstraal & Wassef 1981; Gebre-Ab 1983; De 
Castro 1994; Mekonnen 1998). The purpose of this 
survey was to determine these parameters for the 
economically important ticks of livestock in the cen­
tral region of the country and to suggest possible 
control strategies based on the findings. 

MATERIALS AND METHODS 

The survey lasted from July 1996 to June 1998 and 
the study area encompassed 84 districts in 11 admin­
istrative zones in central Ethiopia (Fig.1) . 

Tick collection sites at high, medium and low altitudes 
were identified in collaboration with the zone and 

district veterinarians. Ticks collected by the collect­
ing team prior to the commencement of the study 
have been included in the results. Cattle were the 
target animals and, on one occasion only, at each lo­
cality all stages of development were collected from 
these animals by means of forceps and placed in 
screw-cap bottles pre-filled with 68 % methanol. 
Ticks taken from animals other than cattle during the 
study period were put in separate bottles and have 
also been included in the survey. Date and place of 
collection and host species were recorded. The ticks 
were transported to the National Animal Health Re­
search Center at Sebeta and identified using taxo­
nomic criteria described by various authors (Hoog­
straal1956; Kaiser 1987; Matthysse & Colbo 1987). 

RESULTS 

Nineteen tick species were identified and , in de­
scending order of abundance, the major species 
were Boophilus decoloratus, Amblyomma variega­
tum, Amblyomma cohaerens, Rhipicephalus evertsi 
evertsi, Rhipicephalus pulchel/us and Rhipicephalus 
praetexatus (Table 1). 

TABLE 1 Tick species recorded in order of numerical abundance in central Ethiopia 

No. Administrative zone Tick species 

East Shoa A. variegatum, R. pu/chellus, R. praetextatus, B. dec%ratus, R. evertsi evertsi, 
(13 districts) H. marginatum rufipes, R. simus, A. gemma, H. truncatum, R. sanguineus, 

A. cohaerens, H. dromedarii, H. acicu/ifer, A. /epidum, R. muhsamae 

2 West Shoa B. dec%ratus, A. variegatum, R. evertsi evertsi, A. cohaerens, R. bergeoni, R. simus, 
(14 districts) H. truncatum, A. /epidum, R. sanguineus, R. pu/chellus, R. /unulatus, H. marginatum 

rufipes, R. praetextatus, R. pravus 

3 North Shoa A. cohaerens, R. pu/chellus, A. variegatum, B. dec%ratus, H. truncatum, R. simus, 
(14 districts) R. evertsi evertsi, H. marginatum rufipes, A. gemma, A. /epidum, H. dromedarii 

4 North-West Shoa B. dec%ratus, A. variegatum, R. evertsi evertsi, R. simus, H. marginatum rufipes, 
(11 districts) H. truncatum, A. /epidum, R. bergeoni, R. /unu/atus 

5 Gurage A. cohaerens, B. dec%ratus, R. evertsi evertsi, A. variegatum, H. truncatum, R. simus, 
(ten districts) H. marginatum rufipes 

6 Hadiya B. dec%ratus, A. cohaerens, A. variegatum, R. evertsi evertsi, R. simus 
(four districts) 

7 Kembata-Alaba-Timbaro B. dec%ratus, A. variegatum, R. praetextatus, R. simus, A. cohaerens, H. truncatum, 
(five districts) R. evertsi evertsi, R. muhsamae 

8 Arsi B. dec%ratus, A. variegatum, R. evertsi evertsi, R. /unu/atus, R. simus, R. bergeoni, 
(four districts) A. cohaerens, H. marginatum rufipes, R. praetextatus 

9 Zone 3 (Addis Ababa) B. dec%ratus, A. variegatum, R. evertsi evertsi, H. /eachi 
(four districts) 

10 Zone 6 (Addis Ababa) B. dec%ratus, A. variegatum, A. /epidum, R. evertsi evertsi, H. /eachi, A. cohaerens, 
(two districts) A. gemma, R. pu/chellus 

11 Zone 3 (Afar Reg.) R. praetextatus, H. dromedarii, R. evertsi evertsi, A. /epidum, A. variegatum, 
(three districts) H. truncatum, H. marginatum rufipes, R. simus, R. pu/chellus, A. gemma, R. sanguineus 
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FIG.2 Distribution of Amblyomma species 

Each symbol represents 1-50 ticks 
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The distribution of the various tick species in central 
Ethiopia is illustrated in Fig . 2-4. Amblyomma varie­
gatum was widespread and was collected in all 11 
administrative zones. Amblyomma cohaerens was 
common in the west and southwest of Addis Ababa 
and , although no A. lepidum was collected here, it 
was present in several districts north of the capital. 
Amblyomma gemma was present mainly in the 
northeast. With the exception of zone 3 (Afar), where 
no B. decoloratus were collected , this tick was pres­
ent in nearly every district in which collections were 
made. Haemaphysalis aciculifer was found in East 
Shoa and H. leachi was collected from dogs in Ad­
dis Ababa. Hyalomma dromedarii was collected 
chiefly from camels, and it and R. praetexatus were 
abundant in the arid to semi-arid Afar region. Hy­
alomma marginatum rufipes was present mainly in 
the northern and northeastern administrative zones. 
Rhipicephalus bergeoni was collected in West and 
Northwest Shoa, R. pulchel/us in the central and 
northeastern districts of the survey region , with a 
single collection in the west, while R. evertsi evertsi 
was present in all administrative zones surveyed. 

Adult A. variegatum preferred the udder, scrotum , 
axillae and groin regions as attachment sites, and 
damage to teats and udders was observed when in­
festations were severe. Boophilus decoloratus was 
collected mostly from the neck and dewlap but was 
also present on the rest of the body. Adult R. evertsi 
eversi showed a strong predilection for the patch of 
smooth skin under the tail as well as for the peri-anal 
and vulval areas. Rhipicephalus simus was collected 
mostly from the tail brush of cattle and from the legs 
and tail tips of sheep. 

At genus level the male to female ratio was Ambly­
omma 4:1, Boophilus 1 :3, Hyalomma 3:1 and Rhipi­
cephalus 1 : 1 . 

During the 2-year survey 33 crossbred cattle (11 
calves, ten heifers, 11 cows and one bull) died from 
heartwater (Cowdria ruminantium infection) on five 
commercial dairy farms, on which there were 756 of 
these animals. 

DISCUSSION 

In two earlier tick surveys covering a large portion of 
the country, 37 and 33 ixodid tick species or subspe­
cies were identified, respectively (Bergeon & Balis 
1974; Pegram et al. 1981). Rhipicephalus pulchel/us, 
A. variegatum and A. cohaerens, in that order, were 
present in the largest numbers in the one (Bergeon 
& Balis 1974), and A. variegatum, R. pulchel/us and 
A. cohaerens in the other (Pegram et al. 1981). In a 
subsequent survey conducted in western Ethiopia, 
19 ixodid tick species were identified and A. cohaer­
ens was the most numerous of these (De Castro 
1994). The widespread distribution of A. variegatum 
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in Ethiopia was confirmed in all these surveys. De­
spite the fact that very few B. decoloratus were col­
lected in the survey conducted by Bergeon & Balis 
(1974), later collections and the present survey in­
dicate that it is both abundant and widespread in the 
moister regions (Pegram et al. 1981; De Castro 
1994). 

Economically, the most important tick species infest­
ing cattle in Ethiopia are A. variegatum and B. de­
coloratus (Mekonnen 1996), and particularly heavy 
infestations of A. variegatum have been encountered 
in Shoa Province (Pegram et al. 1981), the region in 
wh ich most collections were made in the present 
survey. These two species constituted more than 
40% of the total collections made in the present sur­
vey and both were widespread. 

Amblyomma variegatum is the major vector of C. 
ruminantium to large and small domestic ruminants 
in Ethiopia. Apart from disease transmission , adult 
ticks attach in clusters and can cause considerable 
tissue damage leading to secondary bacterial infec­
tion. Infestation with A. variegatum also has a direct 
causal relationship with severe cl inical dermatophil­
osis caused by Dermatophilus congolensis (Morrow, 
Arnot, Heron, Koney & Walker 1993; Koney, Walker, 
Heron, Morrow & Ambrose 1994; Walker 1996). 

Amblyomma cohaerens, A. gemma and A. lepidum 
can also transmit C. ruminantium, but are less im­
portant vectors than A. variegatum (Petney, Horak 
& Rechav 1987). The distribution of A. cohaerens in 
the west and southwest of the survey region agrees 
with that in an earlier survey (Pegram et al. 1981) and 
complements the distribution pattern determined for 
this species in western Ethiopia (De Castro 1994). 
The largest numbers of adult A. variegatum and A. 
cohaerens generally attach to cattle between March 
and June, before the start and during the early part 
of the rainy season in Ethiopia (Pegram et a/. 1981; 
De Castro 1994). 

Boophilus decoloratus can transmit Babesia big­
emina to cattle, and severe tick infestations can lead 
to tick worry, anorexia and anaemia. Larger numbers 
are generally present from spring to autumn than 
during the cooler months. Prevention of tick damage 
by both A. variegatum and B. decoloratus can be 
achieved if strategic tick control is implemented just 
before and during the warmer, moister months of the 
year. 

In the present survey, R. evertsi eversti had the most 
widespread distribution of all species collected. In an 
earlier survey, large numbers of R. evertsi evertsi and 
R. pulchel/us were collected from cattle, sheep and 
goats and some from domestic equids, while large 
numbers of the latter tick were also collected from 
camels (Pegram et al. 1981). In contrast to that sur­
vey, both A. gemma and R. pulchel/us were found 
west of the Rift Valley. It has, however, previously 
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been suggested that "at the northern end of the Val­
ley in Ethiopia, camel caravans passing from the east 
coast to western Ethiopia and the Sudan could eas­
ily carry numerous R. pulchel/us west of the Valley", 
and it is also believed that there is considerable sea­
sonal movement of Maasai cattle across the Rift 
Valley (Pegram et at. 1981). Either or both of these 
possibilities could account for the collection of these 
species west of the Valley in the present survey. 

Except for of a single collection from Sudan (Walker, 
Keirans & Horak 2000), the distribution of R. bergeoni 
is confined to Ethiopia and then chiefly to the west­
ern regions (De Castro 1994; Walker et al. 2000). It 
has been collected mainly in highland forest regions 
with an annual rainfall varying between 1 200 and 
2600 mm (De Castro 1994; Walker et al. 2000). The 
present collection localities lie within these param­
eters. 

The R. simus group of ticks comprises three species, 
namely R. muhsamae, R. praetextatus and R. simus 
(Pegram, Walker, Clifford & Keirans 1987). It has 
been proposed that R. muhsamae is a western Afri­
can tick occurring across the continent from Senegal 
to western and central Ethiopia in the east, and that 
R. praetextatus is present in northeast Africa from 
Egypt to Tanzania, while R. simus occurs across cen­
tral and southern Africa south of 6° S (Walker et al. 
2000). The authors of this proposal concede that , 
although these species have been precisely defined, 
it remains difficult to identify them individually purely 
on morphological grounds because the differences 
between them at all stages of development are slight 
(Walker et at. 2000). The present survey was con­
ducted prior to these authors' observations and the 
ticks identified as R. simus should probably be des­
ignated R. praetextatus. 

With the exception of B. decoloratus, of which the 
greater size of engorging females makes them easier 
to collect than the very small males of this species, 
more, or equal numbers, of male than female ticks 
of all genera were collected. This finding agrees with 
previous observations in Ethiopia (Pegram et al. 
1981) and reflects both the greater ease with which 
engorging females are removed by self-grooming 
and the tendency for males to remain attached to 
hosts for longer periods than females. 

Acaricide application is still the main method of tick 
control in Ethiopia. Arsenicals and chlorinated hydro­
carbons have been banned because of the threat to 
human health and the emergence of acaricide resist­
ant tick populations (Regassa & De Castro 1993). 
Currently organophosphates are the most widely 
used chemicals although evidence of resistance is 
emerging. Amidines and pyrethroids have recently 
been introduced, while plants that have acaricidal 
properties are widely used for tick control in the ru­
ral areas (Mekonnen 1998). 
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The basic aim of controlling ticks is to preserve and/ 
or enhance enzootic stability to tick-borne diseases, 
limit damage done by ticks per se and prevent or 
reduce the rate of development of acaricide resist­
ance. Ticks should be managed at an economically 
acceptable level by a combination of techniques (De 
Castro 1997), and this requires familiarity with the tick 
species present and an understanding of their sea­
sonal intensities of infestation within a particular agro­
ecological zone (TatcheI11992) . Because there is no 
single method that adequately controls the complex 
problem of ticks and TBDs (Tatchell 1992), a combi­
nation of available techniques to produce an inte­
grated system of tick management is necessary. This 
encompasses the selection of highly productive tick 
resistant cattle (De Castro & Newson 1993), thresh­
old acaricide treatment by farmers, appropriate live­
stock management and incorporation of traditional 
practices or remedies that appear to be of value. 
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