
S.INET: Ethiop, 1; Sci., 31(1):11-20,2008 
© Faculty of Science, Addis Ababa University, 2008 ISSN: 0379-2897 

STUDY ON MONTHLY DYNAMICS OF TICKS AND SEROPREV ALE'NCE OF 
ANAPLASMA MARGINALE, BABESIA BIGEMINA AND THEILERIA MUTANS IN FOUR 

INDIGENOUS BREEDS OF CATTLE IN GHIBE V ALLEY, ETHIOPIA 

Adey Feleke 1, Beyene Petros 2, Hilemariam Lemecha 3, Abebe WOGsene 4, 

Woudyalew Mulatu 5 and Edward J.O. Rege 6 

1,2 Department of Biology, Addis Ababa University, PO Box 1176, Addis Ababa, Ethiopia 
Email:adey.desta@gmail.<:om 

3 National Animal Health Research Centre, Ethiopian Institute of Agricultural Research 
PO Box 04, Sebata, Ethiopia 

4 Faculty of Veterinary Medicine, Addis Ababa University, PO Box 34, Debre Zeit, Ethiopia 
5 International Livestock Research Institute (ILRI), PO Box 5689, Addis Ababa, Ethiopia 

6 International Livestock research Institute (ILRI), PO Box 30709, Nairobi, Kenya 

ABSTRACT: Monthly collection of ticks in the period January through October, 2002 was conducted 
in the Ghibe Valley of Ethiopia from randomly selected cohort of 60 heifers belonging to four 
indigenous cattle.breeds namely Abigar, Sheko, Horro and Guraghe. The most abundant tick species 
were Amblyomma variegatum (39.5%), Boophilus decoloratus (39.1 %), A. cohaerens (10.5 %) and Rhipicephalus 
evertsi evertsi (6.7%). 'Species of least abundance include R. praetextatus, Haemaphysalis aciculifer, 
Hyalomma marginatum rujipes, R. bergeoni, R. lunulatus, R. muhsame anq R. pravus, altogether comprising 
4.2% of the overall tick species. The monthly abundance of adult ticks, their feeding sites on the hosts 
and the male to female sex ratio were determined. The seroprevalence of Anaplasma marginaZe, Babesia 
bigemina and Theileria mutans was studied using indirect Enzyli1e Linked Immunosorbant Assay 
(indirect ELISA) using blood sampl~s collected iIi. April, June, August and October 2002. The period 
'prevalence of antibpdies of A. markinaie, B. bigemina and T. mutans was found to be 84.2,87.1 and 54.2 
per cent, respectively. There was no Significant difference in the prevalence of the diseases among the 
breeds, except the higher prevalence of A. marginale in Horro (P < 0.05). The overall high seroprevalence 
values suggest the presence of enzootic stability in the cattle population in the area for A. marginale and 
B. bigemina infections while the relatively low seroprevalence of T. mutans indicated the state of enzootic 
;instability in the popu1ation. The implications of these findings on the health of the cattle and hence the 
economic impact is discussed. 
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INTRODUCTION 

Ticks are allong the most important ectoparasites 
and vectors of animal and human diseases on 
global scale, particularly in tropical and sub 
tropical parts of the world. Ticks and the diseases 
they transmit are considered to be a significant 
threat to successful livestock production and 
seriously interfere with the economy of a country. 
As ectoparasites, ticks are responsible for blood 
loss, irritations, skin abrasion and loss vf udders, 
which provide portals of entry for secondary 
bacterial infections and for myiasis inducing 
larvae. They also secre~ toxins which may 
disseminate to the respiratory organs and cause 
death. of the animal (Sere, 1979; Soulsby, 1982). 
Tick-borne diseases of livestoCk whose etiological 
agents may be protozoa, rickettsia, bacteria or 

viruses are present throughout the world, but exert 
their greatest impact in the tropics and subtropics., 
(Fivaz et ai., 1992). These diseases generally affect 
the blood and/ or • lymphatic system and their. 
impact can be expressed in terms of mortality, loss 
of production and cost of control (Dreyer et al., 
1997). Babesiosis, theileriosis and anaplasmosis are 
known to be amongst the most important tick
borne diseases that hinder livestock production 
(Fivaz et ai., 1992). 

In Ethiopia, tick surveys have been carried out in 
different regions (Hoogstraal, 1956; Mor~t 1980; 
Yilma Jobre et al., 1995; Seyoum Zenebe, 2001). 
More than 60 species of ticks infesting both 
domestic and wild animals have been recorded 
and 33 of these are known to be important 
parasites of livestock (de Castro, 1994). A few 
microscopic and serological studies have also 
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indicated the presence of tick-borne pathogens 
including anaplasmosis, babesiosis, cowdriosis and 
benign theileriosis (Pegram et aI., 1981; Sileshi 
Mekonnen et al., 2001). The principal biological 
vectors of Anaplasma marginate namely Boophilus 
decoloratus, Hyalomma marginatum rufipes, 
Rhipicephnlus evertsi evertsi are prevalent in 
EthiQpja. The vectors of Babesia bigemina; B. 
decoloratus, B. annulatus and R. e. evertsi ,are com
mon in the country (Pegram, 2001; Solomon Gebre, 
1994). The vectors of Theileria mutans, R. e. evertsi 
and A. variegatum are also commonly found in 
different regions of Ethiopia (Solomon Gebre, 
1994). Cattle living in areas where tick- borne 
diseases are widespread remain resistant to clinical 
illness after recovery from their first infection. This 
situation is termed as enzootic stability of the cattle 
population (Uilenberg, 1971). Studies on seasonal/ 
monthly dynamics of ticks and prevalence of tick
borne diseases have been performed in few parts 
of the country (Solomon Gebre, 1994; Seyoum 
Zenebe, 2001). The aim of this study is to provide 
baseline data on tick species and their monthly 
population dynamics in Ghibe valley (Tolle/ 
Gullele); and further to determine and compare the 
seroprevalences of A. marginale, B. bigemina and T. 
mutans in the fOur breeds of cattle. 

MATERIALS AND METHODS 

Study area and study animals 

The study was conducted at the Ghibe Valley in a 
joint- projep: experimental station of Interna~onal 
Livestock Research Institute (ILRI) and Ethiopian 
Institute of Agricultural Research (ElAR) from 
January to October 2002. The area 'is 230 km south 
west of Addis Ababa located between 8015'N 
latitude and 37°3O'E longitude with altitude rang
ing between 1300 and 1400 meters above sea level 
(Fig. I). The climate consists of a short rainy season 
in March and April and a main rainy ~ason from 
late May to October (Mflrkos Tibbo, 1993). The 
total monthly rainfall and minimum temperature 
of the study area during the study period,-accord
ing ! to the data from the National Meteorology 
Agency, are presented in Figure 2. The average 
annual rainfall and minimum temperature were 
134mm and 14°C respectively. Vegetation consists 
mainly of bush sEivannah with gallery forest along 
the drainage lines. There is plenty of growth 
during the wet season but during the dry season 
vegetation becomes sparse: The major flora in
clude; Acacia spp., broad-leaved deciduous plants 

and the dominant grass, Hyparrhenia spp . . 'J;'iteit:x:;al 
farmers areengagedinculhVating maiZe/sOr
ghum, teff, chickpeas and other cash crops. 

A total of 228 young cattle, consisting:>o{ four 
indigenous breeds were brought to the sttidyarea 
in the year 2000 from their original locations in 
different regions of Ethiopia nam~ly: A,big~,{r9m 
Gambella area; Guragh}! from the Gurag~ione; 
Horro from Wollega area and Sheko.fi.e~. Sheka 
zone for trypanotolerance study. Information on 
the characterization of the breeds was fouiid from 
Domestic Animals Genetic Resources Information 
System (DAGRIS, 2002). Sixty heifers, 15 frdm each 
breed were randomly selected for this study. Th~ 
cattle were allowed to graze freely with tit herd 
and exposed to natural tick infestatiQl\: The 
animals were regularly vaccinated against anthrax, 
black leg, pasteurellosis and foot-and:lllOuth~ 
disease. They were also treated with specificche
motherapeutic agents after proper diagnosis. All of 
the animals were strategically sprayed with acari
cide in the udder and scrotum. This was done after 
collection of ticks during the months of April and 
May because of high infestation of the cattle by 
ticks at this period. 

Collection of ticks from cattle 

Regular half body tick collections were carried out 
from the 60 heifers at monthly intervals on 
alternative body sides. After full restraining of the 
study animals, visible ticks of all stages wer,: 
removed by. hand and using special forcep$~ 
Removal of ticks was done by holding the bas~ 
capitulum and screwing so as not to IQSe th~ 
mouthparts of the ticks. The collection was done 
on eight anatomical sites; hejJd, ear, dewlap; back 
(side), ventre (abdomen), hoof, tail and ana-vulval 
areas according to Kaiser (1987) and placed fu eight 
separate universal bottles containing 70% ethyl 
alcohol. Identification of ticks was subsequently 
done using light stereoscopic microscope employ
ing standard keys (Hoogstraal, 1956; Matthysse 
and Colobo, 1987; Morel, 1980). Id~ntif.ied ticks 
were then counted and recorded by species, sex 
and instars. The, count of ticks from half body zone 
of each animal was doubled to give the .totalnum
ber of ticks per animal, assuming equal infestation 
on both sides of an animal. Further confirmatory 
identification was needed for some specimel1Sand 
this was done by using the expertise and facilities 
available at the National Animal Health Research 
Centre (NAHRC) in Sebata. 


















