
 

Journal of  

Veterinary Medicine and 

Animal Health 
 

 

 

Volume  9  Number  8  August 2017 

ISSN  2141-2529 



 

 

 

 

ABOUT JVMAH  
 
The Journal of Veterinary Medicine and Animal Health (JVMAH) is published monthly (one volume per year) 
by Academic Journals.  

 

The Journal of Veterinary Medicine and Animal Health (JVMAH) is an open access journal that provides rapid 
publication (monthly) of articles in all areas of the subject like the application of medical, surgical, public health, 
dental, diagnostic and therapeutic principles to non-human animals. 
 
The Journal welcomes the submission of manuscripts that meet the general criteria of significance and scientific 
excellence. Papers will be published shortly after acceptance. All articles published in JVMAH are peer-reviewed. 

 

 

Contact Us 

 

Editorial Office:                       jvmah@academicjournals.org   

Help Desk:                                helpdesk@academicjournals.org  

Website:                                   http://www.academicjournals.org/journal/JVMAH  

Submit manuscript online     http://ms.academicjournals.me/.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:jvmah@academicjournals.org
mailto:helpdesk@academicjournals.org
http://www.academicjournals.org/journal/JVMAH
http://ms.academicjournals.me/


 
 

 
 
 
 
 
Editors 
 
 
Dr. Lachhman Das Singla  
Department of Veterinary Parasitology  
College of Veterinary Science  
Guru Angad Dev Veterinary and Animal Sciences 
University  
Ludhiana-141004  
Punjab 
India 
 
Dr. Viktor Jurkovich  
Szent István University,  
Faculty of Veterinary Science,  
István utca 2. H-1078 Budapest  
Hungary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
                 



 

 

 

 

Editorial Board Members  
 
 

 
Dr. Adeolu Alex Adedapo  
Department of Veterinary Physiology  
Biochemistry and Pharmacology  
University of Ibadan 
Nigeria 
 
Prof. Anca Mihaly Cozmuta  
Faculty of Sciences  
North University of Baia Mare  
Romania, Victoriei Str. 76 A, Baia Mare 
Romania 
 
Dr. Ramasamy Harikrishnan  
Faculty of Marine Science  
College of Ocean Sciences  
Jeju National University  
Jeju city  
Jeju 690 756  
South Korea 
 
Dr. Manoj Brahmbhatt 
Department Of Veterinary Public Health & Epidemiology,  
College Of Veterinary Science,  
Anand Agricultural University, 
Anand,  
India 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
  

 

 
 

 
      

 
 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                                                                                                 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                                                                                                

 
                                    
 
 
 
 
 
 
 
 
   

  
 

ARTICLES 

 
 

Prevalence, gross pathological lesions and financial losses of bovine Fasciolosis in  

Arba Minch Municipal Abattoir, Gamo Gofa Zone, Southern Ethiopia                                 186                                                                                                                                                                                                                                                           

Mandefrot Meaza, Abayneh Keda, Biresaw Serda and Mishamo Sulayman 

 

Socio-economic characteristics of dairy production in the selected areas of Ethiopian 
central highlands                                                                                                                               193                                                                                                                                                                                                                                                                                      

Abebe Bereda, Zelalem Yilma, Mitiku Eshetu, Mohammed Yousuf and Getenet Assefa 

 

Composition, prevalence and abundance of Ixodid cattle ticks at Ethio-Kenyan Border, 
Dillo district of Borana Zone, Southern Ethiopia                                                                        204                                                                                                                                                                                                                                                                                      

Golo Dabasa, Wubishet Zewdei, Tadelle Shanko, Kula Jilo, Gete Gurmesa and Garu Lolo 

 

 

Journal of Veterinary Medicine and Animal Health  

Table of Contents:        Volume  9    Number  8    August   2017 



 
Vol. 9(8), pp. 186-192, August 2017 

DOI: 10.5897/JVMAH2016.0523 

Article Number: 5BA25C665163 

ISSN 2141-2529 

Copyright © 2017 

Author(s) retain the copyright of this article 

http://www.academicjournals.org/JVMAH 

                       Journal of Veterinary Medicine and  
                                                        Animal Health 

 
 
 
 

Full Length Research Paper 
 

Prevalence, gross pathological lesions and financial 
losses of bovine Fasciolosis in Arba Minch Municipal 

Abattoir, Gamo Gofa Zone, Southern Ethiopia 
 

Mandefrot Meaza*, Abayneh Keda, Biresaw Serda and Mishamo Sulayman 
 

School of Veterinary Medicine, Wolaita Sodo University, Ethiopia. 
 

Received 16 September, 2016; Accepted 28 December, 2016 
 

A cross sectional study on bovine fasciolosis was carried out from October 2009 to April 2010 at Arba 
Minch Municipal abattoir with the aim of determining the prevalence and estimating financial loss. Out 
of the total 600 cattle examined during the study period, 203 were positive for Fasciola spp. infection 
with the prevalence rate of 33.83%. Fasciola gigantica was found to be the predominant Fasciola 
species affecting cattle slaughtered in the study area, 179 (88.18%) of the total livers positive for bovine 
fasciolosis were infected by F. gigantica, while 15 ( 7.39%) livers had F. hepatica and 9 (4.43) were 
infected by both species (Fasciola hepatica and F. gigantica). From positive livers for the parasite, 
44.33, 33.50 and 22.17% of the livers had slight, moderate and severe gross lesions, respectively. There 
was a significant difference in the prevalence of fasciolosis (P<0.01) among different body conditions 
and also among different origins. Higher prevalence of the parasite was observed in animals with poor 
body condition and lowland origin. The total estimated annual financial losses due to fasciolosis in the 
abattoir during the study period was726,561.5 ETB ($52,649.38 US) of which 49,493.29 ETB ($3,586.47 
USD) was due to liver condemnation (direct) and 677,068.21 ETB ($49,062.91 USD) was because of 
carcass weight loss (indirect). The estimated annual financial loss showed that fasciolosis is an 
economically important disease in the abattoir. Therefore, there is a need for further detailed studies on 
the epidemiology of the disease and snail intermediate hosts found in the area and strategic measure 
should be taken to control the disease. 
 
Key words: Abattoir, Arba Minch, cattle, Ethiopia, Fasciolosis, financial loss, prevalence.  

 
 
INTRODUCTION 
 
Ethiopia owns huge number of ruminants with high 
contribution to the economy and livelihood to the people. 
Despite the significantly large livestock population, its 
contribution to the national economy is below the 
potential due to poor management practices, poor 

nutrition or low response to improved nutritional inputs, 
high disease incidence, and low genetic potential. 
Moreover, improper evaluation of public health 
importance is due to various individual parasitic disease 
and inadequate knowledge of epidemiology of disease
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which otherwise is of great relevance where the 
distribution of disease determine the type and scope of 
control measures to be applied (Zegeye, 2003; Taylor et 
al., 2007; ILRI, 2009). 

Fasciolosis is an important parasitic disease of 
domestic animals, especially cattle and the significance 
of fasciolosis as emerging helminthic zoonoses is 
highlighted (Chhabra and Singla, 2009). The two species 
most commonly implicated as the aetiological agents of 
fasciolosis are Fasciola hepatica and Fasciola gigantic 
(Pal, 2007). It is serious hazards to efficient production 
of cattle particularly in its sub clinical form (Radostitis et 
al, 2007). Occasionally, fasciolosis can infect human 
beings (CDC, 2013) and has recently been shown to be 
a re-emerging and widespread zoonosis affecting many 
people (Esteban et al., 2003).  

Fasciola hepatica has a worldwide distribution but 
predominates in temperate zones, while F. gigantica is 
found on most continents, primarily in tropical regions 
(Andrews, 1999). Mixed infection by both species of 
Fasciola may occur in area where the ecology is 
conducive for replication of intermediate host. The 
economic impact of fasciolosis may greatly vary from 
year to year depending on the weather condition, 
management, level of infection, host immunity status and 
age of animals in endemic areas. In this, cumulative 
substantial loss could be very high in fluke remaining 
untreated and suffering from sub clinical fasciolosis 
(Taylor et al., 2007). 

The development of infection in definitive host is 
divided into migratory phase and the biliary phase 
(Dubinsky, 1993). The parenchyma phase begins when 
encysted juvenile flukes penetrate the intestinal wall. 
After the penetration of the intestine, flukes migrate within 
the abdominal cavity and penetrate the liver or other 
organs and cause lesion. The young flukes tunnel 
through the parenchyma then enter the small bile ducts 
where they migrate to the larger bile ducts and cause 
lesion (Behm and Sangsten, 1999; Taylor et al., 2007). 

Important economic losses associated with fasciolosis 
include great expenses on anthelmintics for treatment; 
liver condemnation; production loss due to mortality; 
lower production of meat, milk and wool; reduced weight 
gain; metabolic diseases and impaired fertility (Mason, 
2004; Hillyer and Apt, 1997).  

Economic losses in Africa and other parts of the world 
is due to the condemnation of liver as unsuitable for 
human consumption and associated with poor carcass 
conformation and predispose the animal to other 
infectious principally clostridium disease, weight loss, 
loss in productivity and loss due to death (Andrew et al., 
2003) 

A review of available literature strongly suggests that 
fasciolosis exists in almost all parts of Ethiopia. The 
prevalence and economic significance has been reported 
form different parts of the country by different researchers 
(Moje et al., 2015;  Petros et  al.,  2013; Regassa  et  al., 
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2012; Miheretab et al., 2010; Manyzewal et al., 2014; 
Terefe et al., 2012). Even though, different researchers in 
the country studied the parasite prevalence and 
economic significance, there is limited work in the 
southern part of Ethiopia, specifically, there was no work 
done at Arba Minch Municipal abattoir so far. Therefore, 
the main objectives of this study were to determine the 
prevalence of fasciolosis, identify the species of liver 
flukes involved in fasciolosis, compare the intensity of the 
infection with the liver lesion involved in fasciolosis and 
assess the financial loss due to fasciolosis in cattle 
slaughtered at Arba Minch Municipal Abattoir 
 
 
MATERIALS AND METHODS 
 
Study area  
 
The study was conducted in Arba Minch, Southern Nation 
Nationality and People’s Regional State (SNNPRS), from October, 
2009 to April, 2010. The town is located geographically at 37°5' East 
of longitude and 6° North of latitude with altitude ranging from 1200 
to 3125 m above sea level. The average annual rain fall ranges from 
750 to 930 mm with mean average temperature of 30°C. The town 
is situated in the well-known East African Rift valley and 
surrounded by Lake Chamo and Abaya as well as the Nech Sar 
National Park. Mixed livestock agriculture farming system was 
practiced (GZARDO, 2007). 
 
 
Study population  
 
A total of 600 indigenous cattle are slaughtered at Arba Minch 
municipal abattoir. The animals were brought from district markets 
and brought to the abattoir for slaughtering purpose which 
originated from different origins with in Gamo Gofa Zonea and 
nearby areas mainly from highlands (Bonke, Chencha and 
highlands around Arba Minch), midlands (Kamba and Daramalo) 
and lowlands (in and around Arba Minch, Jinka and Borena). 
 
 

Study design, sampling and sample size determination 
 
A cross sectional study was carried out from October, 2009 to April, 
2010 by collecting data on events associated with fasciolosis on 
cattle slaughtered at Arba Minch Municipality abattoir. The study 
was made on the slaughtered cattle at abattoir by the regular 
visiting. During abattoir survey includes both ante mortem and 
postmortem examination  

The sample size was calculated according to Thrustfield (1995) 
by considering estimated prevalence of 50% since there was no 
previous abattoir survey conducted in the study area.  The sample 
size calculated was 384 with 95% confidence interval and 5% 
expected error.  However, in order to increase the precision, a total 
of 600 cattle were examined at Arba Minch Municipal abattoir by 
using systemtic sampling method. 

The study animals were selected from the slaughter line using 
systematic random sampling and examined following ante-mortem 
and post mortem inspection procedure. Body condition was scored 
following the guidelines set by Nicholson and Butterworth (1986). 
Each animal was identified based on the enumerate marks on its 
body tagged before slaughter. Information regarding age, origin and 
body condition of the study animals was recorded during ante-
mortem examination. Assessment of body condition was carried out 
using a modified method described  by  Nicholson  and  Butterworth 
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(1986). All cattle presented to the abattoir for slaughter were local 
indigenous breed and male cattle.  The liver of each study animal 
was carefully examined through palpation and incision on each liver 
and bile duct for presence of lesions indicative of Fasciola infection 
externally and sliced for confirmation. Liver flukes were recovered 
for differential count by cutting the infected liver into fine, 
approximately 1 cm slices with a sharp knife. 

Then, positive livers with adult parasites were collected by 
squeezing into universal bottle containing 10% formalin 
preservative and then examined to identify the involved fluke 
species by their size and morphological character. The size of F. 
gigantica is larger (20-75 x 3-12 mm) than F. hepatica (20-30 x 10 
mm) and the anterior cone F. gigantica is not prominent as that of 
F. hepatica and the body is more transparent (Soulsby, 1982).  
 
 
Characterization of gross liver lesion 
 
Hepatic lesions in Fasciola positive livers were further grouped in to 
three different pathological categories depending on the severity of 
damage inflected by the parasite. The task of categorization was 
based on the criteria forwarded by Ogurinade and Ogurnrinade 
(1980). The criteria were: 
 
Lightly affected liver: A quarter of liver was affected or one bile 
duct was prominently enlarged on the ventral surface of the liver 
and cutting revealed enlarged or calcified bile ducts and/or thick. 
 
Moderately affected liver: Half of the organ was affected or two or 
more bile ducts are enlarged and visible before cutting. 
 
Severely affected liver: The entire organ was involved or the liver 
was cirrhotic or the left lobe atrophy and hyperplasia of the right 
lobe is seen giving the liver triangular. 
 
 
Financial loss assessment  
 
The total financial loss due to fasciolosis in cattle slaughtered at 
Arba Minch municipal abattoir was estimated from the summation of 
annual liver condemnation (direct loss) and due to carcass weight 
reduction and poor quality (indirect loss). 
 
 
Direct financial loss 
 
All livers affected with fasciolosis were totally condemned. The 
annual direct financial loss was assessed by considering the overall 
prevalence rate of the disease, the total annual slaughtered animal 
in the abattoir and retail price during the time of sample collection of 
an average animal liver. The information obtained was subjected to 
mathematical compilation using the formula set by Ogurinade and 
Ogurnrinade (1980). 
 
ALC= CSR*MLC*P 
 
Where, ALC = Annual loss from liver condemnation; CSR = Mean 
annual cattle slaughtered per year at Arba Minch abattoir; MLC= 
Mean cost of one liver at Arba Minch town, P = Prevalence rate of 
the fasciolosis at Arba Minch abattoir. 
 
 
Indirect financial loss  
 
The indirect (carcass weight reduction) economic loss due to 
fasciolosis was calculated by considering an estimated 10% 
carcass weight loss due to fasciolosis in cattle as reported by 
Robertson   (1976)  and  average  carcass  weight  of  an  Ethiopian 

 
 
 
 
zebu was taken as 126 kg (ILCA, 1992). According to Ogunrinade 
and Ogunrinade (1980), the annual economic loss because of 
carcass weight reduction due to bovine fasciolosis was assessed 
using the formula: 
 
(ACW) = CSR* CL * BC * P*126 kg  
 
Where, ACW is annual loss from carcass weight reduction; CSR,
 average number of cattle slaughtered at Arba Minch 
abattoir per year; CL, carcass weight loss in individual cattle due to 
fasciolosis; BC, an average price of 1 kg beef at the study abattoir; 
P, prevalence rate of fasciolosis at the study abattoir; 126 kg, 
average carcass weight of Ethiopia Zebu cattle. 
 
 
Data management and analysis 
 
The collected data were coded and stored in Microsoft Excel 
spread sheet. Statistical analysis was done using STATA Version 
11.0 (Stata Corp. College Station, TX)) statistical software. 
Prevalence of fasciolola infection was calculated by descriptive 
statistics as percentage value, whereas association of Fasciola 
prevalence with origin, body condition score of the animals and 
others was analyzed using Chi-square analysis. 
 
 

RESULTS 
 

Prevalence of bovine fasciolosis 
 

Out of 600 livers examined of cattle slaughtered at the 
abattoir during the study period, 203 were positive, 
indicating 33.83% over all prevalence rate. From the total 
positive livers for fluke 7.39% possess F. hepatica, 
88.18% were found infected with F. gigantica and 4.43% 
have both F. hepatica and F. gigantica mixed infection 
(Table 2). 

Prevalence of bovine fasciolosis from highland, midland 
and lowland origins were 15.93, 26.7 and 45.27%, 
respectively. Prevalence of bovine fasciolosis was 
significant (P< 0.01) based on three origins of animals 
from different ecological condition. There was significant 
statistical difference (p<0.001) among different body 
condition scores (good, medium and poor). More than 
half of the animals brought to the abattoir (58.02%) were 
with poor body condition which indicates that fasciolosis 
is chronic disease of cattle, and the main sign of is 
emaciation or loss of weight (Taylor et al., 2007). 
Statistical analysis of the effect of age on prevalence 
indicated no significance variation (P>0.05) among 
different age groups of animals.  
 
 

Hepatic lesion characterization  
 
Based on the severity of gross liver lesion, 44.33, 33.49 
and 22.17% were lightly, moderately and severely 
affected, respectively (Table 1).  
 
 

Direct financial loss assessment  
 
The average annual cattle slaughtered were estimated to
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Table 1. Classification of liver based on the extent of gross lesion.  
 

Extent of lesions (judgment of condemnation ) Number of livers Prevalence (%) 

Lightly affected (1/4 condemned) 90 44.33 

Moderately affected (1/2 condemned) 68 33.5 

Severely affected (totally condemned) 45 22.17 

Total 203 100 

 
 
 

Table 2. The prevalence of bovine fasciolosis and associated risk factors. 
 

 Number of examined animal No of positive animals Prevalence (%) 

Species of Fasciola 

F. hepatica  600 15 7.39 

F. gigantica 600 179 88.18 

Mixed 600 9 4.43 

    

Animal origin   

Low- land  296 134 45.27 

Mid- land  191 51 26.70 

High- land  113 18 15.93 

    

Body condition 

 Poor  81 46 58.02 

 Medium  242 100 41.32 

 Good  277 56 20.22 

    

  Age      

<6 years  228 72 31.58 

 6-10 years  258 92 35.66 

 >10 years  114 39 34.21 

Total  600 203 33.83 
 

Financial loss assessment. 

 
 
 
be 4180, while mean retail price of bovine liver, 35 ETB 
and prevalence of fasciolosis was 33.83%, the estimated 
annual financial loss from liver condemnation was 
calculated as  
 
ALC= CSR × LC × P  
 
= 49,493.29 ETB or 3,586.47 $USD  
 
 
Indirect financial loss assessment 
 
It is the loss due to reduced carcass weight of Fasciola 
infected animals and was calculated by using average 
annual cattle slaughtered estimated to be 4180, while the 
price of carcass weight reduction (indirect) loss of 1 kg 
beef was 38 ETB. Then, the annual economic loss due to 
carcass weight reduction was assessed using the formula 
set by Ogunrinade and Ogunrinade (1980): 

ACW = CSR* CL * BC * P*126 kg 
 
= 677,068.21 ETB ($49,062.91 US) 
 
Therefore, the total annual financial loss due to bovine 
fasciolosis in the Arba Minch Municipality abattoir was the 
summation of losses from organ condemnation (direct 
loss) and losses from carcass weight reduction (indirect 
loss) was about 726,561.5 ETB ($ 52,649.38).  
 
 
DISCUSSION 
 
Bovine fasciolosis is economically important and widely 
distributed disease in almost all region of Ethiopia. The 
result revealed that the disease is also problem in cattle 
slaughtered at Ariba Minch municipal abattoir causing 
high economic loss due to liver condemnation and 
carcass   weight   reduction.  The   overall  prevalence  of 
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bovine fasciolosis (33%) from the current result was in 
agreement with the findings of Moje et al. (2015) (30%) in 
Areka, Mulat et al. (2012) (29.6%) and Miheretab et al. 
(2010) (32.3%) in Adwa, Ibrahim et al. (2009) (28%) in 
Kombolcha et al. (2004) (31.7%) from Zimbabwe and 
Badreldeen and Elfadil (2015) (31.6%) in Sudan. 

The present prevalence was much lower than some 
studies in different parts of the country. In northern 
Ethiopia, Yilma and Mesfin (2000) reported 90.7% 
prevalence at Gondar abattoir and also Aregay et al. 
(2013) found 39.95% in Bahir Dar. In addition, Tolosa 
and Tigre (2007) recorded a prevalence of 46.2% at 
Jimma abattoir. Manyazewal et al. (2014) and Abebe et 
al. (2011) presented 47.1 and 53.7% in Southwest 
Ethiopia, respectively. The current prevalence findings 
are also lower than previous studies from other countries 
in sub-Saharan Africa with prevalence of 53.9% from 
Zambia, 63.8% from Tanzania and 38.5% from Uganda 
reported by Phiri et al. (2005), Keyyu et al. (2006) and 
Ssimbwa et al. (2014), respectively.  

On the other hand, the finding is higher than some 
reports from different parts of Ethiopian and nearby east 
African country  with prevalence of 14.0, 14.4, 24.3, 20.3, 
21.9, 25.2, 21.5,  21.6, 24.4 and 26% in Wolaita Soddo 
(Abunna et al. 2009), Diredawa (Daniel, 1995), Mekele 
(Gebretsadik et al., 2009), Addis Ababa (Aragaw et al. 
2012), Bishoftu (Regassa et al., 2012), Dessie, (Belay et 
al 2012), Adigrat (Afera, 2012),  Nekemte (Petros et al., 
2013), Haramaya (Yusuf et al., 2016)  and Kenya 
(Mungube et al., 2006), respectively. Difference in 
prevalence among geographical locations is attributed 
mainly to the variation in the climatic and ecological 
conditions such as altitude, rainfall and temperature. 
Fasciola spp. prevalence has been reported to vary over 
the years mainly due to variation in amount and pattern of 
rainfall. 

In relation to risk factors, there was a significant 
difference in the infection rate (P<0.05) among the animal 
origins and body condition scores condition groups but, 
revealed no statistical difference among age groups. The 
study revealed that there was a statistically significant 
association (P <0.001) in bovine fasciolosis prevalence 
among different body condition groups of the animals. 
Higher prevalence of fasciolosis in cattle with poor body 
condition as compared to cattle in medium and good 
body condition (Hagos, 2007; Terefe et al., 2012; Aragaw 
et al., 2012) as chronic fasciolosis is characterized by 
progressive loss of condition (Urquhart et al., 1996). 
However, it must be borne in mind that cattle coming 
from feedlots, which are expected to be in good body 
condition, are most likely to be de-wormed than cattle 
coming directly from grazing (Aragaw et al., 2012). 

Out of the total positive livers for fasciolosis species 
identified, 88.18% of them were infected by F. gigantica 
where as 7.39% were infected by F. hepatica and 4.43% 
were mixed infections (both F. hepatica and F. gigantica). 
The predominant species involved in bovine fasciolosis in  

 
 
 
 
the study area was F. gigantica. The high prevalence of 
F. gigantica as compared to F. hepatica may be 
associated with the presence of intermediate host L. 
natalensis and may be explained by the fact that most 
cattle for slaughter came from low land and mid altitude 
zones and also as described by Troncy (1989), the 
favorable condition the snail was border of lakes, flood 
prone area and low lying marshy and drainage ditches 
for favorable habitat. Aribaminch and the surroundings 
were surrounded by lakes Abaya and Chamo and rivers 
with spring and forest which may be conducive for the 
development of the intermediate host, L. natalensis.  

Analysis of gross liver pathology showing 44.33, 33.5 
and 22.17% were affected lightly, moderately and 
severely, respectively. According to Dwinger et al. (1982) 
and Yilma and Mesfin (2000), the number of fluke has no 
direct relationship with the liver gross lesion as it was 
observed that relatively less flukes in severely affected 
livers of beef cattle.  

However, severe fibrosis impedes the passage of 
immature flukes and acquired resistance and calcification 
of bile ducts that impaired the further passage of young 
flukes and play a role by creating unfavorable 
microenvironment which results in the expulsion of flukes 
(Dwinger et al., 1982; Ramato, 1992).  

The total annual financial loss estimated at 726,561.5 
ETB ($ 52,649.38) which is summation of liver 
condemnation (direct) and carcass weight reduction 
(indirect) in this study account for 49,493.29 ETB 
($3,586.47) and 677,068.21 ETB ($49,062.91). The direct 
financial loss due to liver condemnation is comparable to 
47,124 ETB by Moje et al. (2015) but, lower than that of 
Manyzewal et al. (2014) (47,570 ETB) and Petros et al. 
(2013) (63,072 ETB) at Mettu and Nekemte abattoirs, 
respectively.  

The total financial loss at Arba Minch municipal abattoir 
in this study was lower than the findings of Belay et al. 
(2012) at Dessie and Terefe et al. (2012) at Jimma. 
Moreover, the total financial loss is comparable to the 
report of Mulugeta et al. (2011) in and around Asella. The 
existing variation might be correlated with slaughter 
capacity and number of condemned organs at those 
specific areas.  
 
 
Conclusion  
 
The  study revealed that bovine fasciolosis is a prevalent 
disease in the study area causing great financial loss due 
to condemnation of affected liver and carcass weight 
reduction. Predominant species involved in bovine 
fasciolosis in the study area was F. gigantica. This may 
be due to the fact that most cattle originated from low land 
and suitable ecological condition for the existence and 
multiplication of the intermediate host snail. Therefore, 
proper attention should be paid to control this disease in 
the study area in particular and in the country  in  general. 
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A study was carried out to assess dairy production practices in eight selected areas of the Ethiopian 
central highlands. Overall, 320 smallholder farmers (40 from each of 8 study sites) were randomly 
selected for individual interviews using a semi-structured questionnaire. Dairying (43%) was reported to 
be a major source of income for farm household. The major feed sources for dairy cattle includes 
grazing on natural pasture (62%), grass hay (94%), crop residues of barley (57%) and wheat (53%). 
Mastitis (66%), blackleg (18%) and foot and mouth disease (10%) were the most common dairy cattle 
health problems. On average, 1,977 Ethiopian birr was estimated for milk disposed from infected udders 
and cost of medication against various animal diseases per household/year. Artificial insemination and 
natural mating using genetically improved bulls were the two breeding methods for dairy animals. The 
average charges of artificial insemination and bull services were estimated to be 29 and 81 birr, 
respectively. The average milk yield per cow was 10 liters/day. Milking was dominantly done by 
housewives twice a day. Average calving interval (14 months), age at first calving (31 months), and 
lactation length (9.4 months) was reported for crossbred cows. The major dairy production constraints 
identified in this study were shortage of feed, poor nutritional quality, high veterinary cost and shortage 
of veterinary clinics and veterinarians. Thus it is recommended that there is a need to conserve feed, 
introduce improved forage species and improve animal health services, which will enhance the 
productivity and profitability of the dairy sector in the study areas. 
 

Key words: Dairy production, feed, health, reproduction  
 
 

INTRODUCTION 
 

Ethiopia has the largest cattle population in Africa, 
estimated at 53.4 million, including 11.4 million milking 
cows that, in 2012, produced 3.5 billion liters of milk 
worth $1.2 billion which are mainly kept by smallholder 
farmers (CSA, 2012). Cattle also provide traction power, 

produce meat and manure, and serve as insurance or 
emergency currency in times of drought or household 
crisis. The country has a favorable climate for keeping 
high yielding dairy breeds, which has huge potential for 
feed production as well as an ever increasing demand for
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milk and milk products (Mohammed et al., 2004). Since, 
the dairy sector is not yet developed to the expected level 
and its contribution to the national economy is fairly low 

In Ethiopia, milk and milk products play an important 
role in household food security and income for 
smallholder farmers. Tefera (2010) argued that in the 
central Ethiopia, households owning larger livestock 
herds are less affected by food insecurity. The vast 
majority of smallholder farmers in the Ethiopia use low 
input production systems that relates to relatively low milk 
yield per cow/day (Zelalem et al., 2011). In these systems, 
animals are fed on crop residues and roadside grass, 
which are relatively low in protein and digestibility 
(Yoseph et al., 2003) and rarely supplemented with small 
quantities of agro industrial by products (Ahmed et al., 
2010). As a result, productivity is low, animals reach 
puberty at a late age (often older than 24 months) and 
calving interval is long (often 18 to 24 months) (Ibrahim et 
al., 2011). 

Herd management practices in nutrition and housing 
play major roles in predisposing individual animals to 
diseases (Wanapat and Chanthakhoun, 2011; Juyal et 
al., 2011). MoA and ILRI (2013) also reported that health-
related problems seem to be one of the greatest 
problems faced by Ethiopian dairy farmers. Hence, 
improving the herd management systems combined with 
sustainable veterinary services is critical to optimize 
production and profitability of the smallholder farmers. 
With increased demands of dairy products and human 
population, the continuing importance of the dairy sector 
in the Ethiopian economy depends on increased 
productivity through good management practices. To 
bring this into effect, it is essential to understand the 
existing dairy production systems to make improvement 
interventions to the smallholder dairy production system 
as it is the dominant type of dairy production system in 
the country.  
 
 

MATERIALS AND METHODS 

 
The study areas 

 
The study was conducted in eight selected dairy potential areas in 
the Ethiopian central highlands. Except for Debre Berhan, which is 
located in the Amhara region, the remaining seven areas, namely; 
Sheno, Sendafa, Chancho, Fiche, Degem, Debre Zeit and Asella 
are situated in the Oromia regional state. All the eight target dairy 
potential areas are located within a radius of 175 km from Addis 
Ababa. The average minimum and maximum temperatures of the 
areas range from the lowest 2.4 and 23.3°C at Debre Berhan to the 
highest 8 and 28°C at Debre Zeit, respectively. The areas are 
located within altitudes that range from the lowest 1600 m at Debre 
Zeit to the highest 3000 meter at Fiche, while receiving an annual 
rainfall that range from the minimum 860 mm for Debre Zeit to the 
maximum 1200 mm for Fiche.  
 
 

Data collection and sampling 

 
A semi-structured questionnaire was used to solicit information on 

  
 
 
 
socio economic characteristics of dairy production with the major 
areas being: Household characteristics, herd structure, dairy 
management practices such as animal feed, breeding and housing 
practice, record keeping, animal health and related constraints; as 
well as productive and reproductive performance of cows. From 
each study sites four representative Kebeles were randomly 
selected. Based on their willingness to provide information, a total 
of 320 (40 from each of the aforementioned 8 dairy potential areas) 
that own at least one milking cow were selected and interviewed. 
 
 
Data analysis 
 
The collected data were analyzed using appropriate quantitative 
and qualitative statistical procedures of SPSS version 16. 
Descriptive statistical namely mean and percentage; and standard 

error were used for the data analysis. 
 
 
RESULTS AND DISCUSSION  
 
Socio-economic characteristics of households  
 
The age of the respondent household (HH) heads 
averaged at 42, and on average, holding 1.2 ha of land 
per HH (Table 1). Similar land holding was reported for 
other areas such as 1.14 ha in Shashemene - Dilla areas 
(Sintayehu et al., 2008). Higher land holdings of 2.6 ha 
reported for Bahir Dar Zuria and Ginchi areas (Getachew, 
2002; Asaminew and Eyassu, 2009). Though, land is one 
of the important pre-requisites for any farming activity, the 
average land holding/HH (1.2 ha) reported in the current 
study is lower than the national average value (1.60 ha) 
reported by FAO (2008). This shows small land holding to 
be one of the major challenges for dairy producers in 
current study areas, which is also the case in a number of 
other parts of the country. To make matters worse, the 
land size owned is diminishing due to competition for 
alternative uses such as for crop cultivation and 
construction works relating to the increasing human 
population as well as urbanization. 

The highest educational level achieved by HH heads 
was first degree (6.58%), followed by diploma (12%) with 
the remaining sample respondents having educational 
backgrounds between secondary and primary school 
education (Table 1). A minimum of preferably a higher 
educational level when achieved by farmers apparently 
facilitates not only a better understanding but also a 
higher adoption of new technologies/innovations. As 
confirmed by Lemma et al. (2012), for instance, farmers 
who have better level of education adopted improved 
dairy husbandry practices faster than those with low 
educational level. Other studies such as Gizaw et al. 
(2012), also revealed the apparent contribution of higher 
level of education to better husbandry practices.  

The overall mean family size reported in study areas 
was 4.4 persons per HH (Table 1), which is lower than 
the national average (5.2), as reported by CACC (2003). 
Larger family sizes of 7.4 and 6 were, however, reported 
for Shashemene - Dilla (Sintayehu et al., 2008) and



Bereda et al.          195 
 
 
 
Table 1. Socio economic characteristics of HHs (N=320). 
 

Variable 
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Age (year)  53(1.6) 48.6(1.6) 37(1.6) 40.35(2.1) 38.5(3.6) 39.5(1.9) 41.8(1.7) 41.9(1.7) 42.4(0.6) 

Land holding (ha) 0.7(0.2) 0.4(0.1) 2.18(0.1) 0.14(0.02) 1.3(0.1) 1.75(0.2) 0.18(0.02) 1.9(0.2) 1.2(0.06) 
          

Educational status (%) 

First degree  10.0 11.2 0.0 15.0 12.0 0.0 4.5 0.0 6.58 

Diploma  10.0 27.5 0.0 20.0 30.0 10.0 1.2 0.0 12.33 

Secondary  30.0 37.0 15.0 44.8 18.0 0.0 62.0 37.5 30.54 

Primary  45.0 24.3 67.5 15.2 40.0 90.0 32.3 62.5 47.1 

Illiterate  5.0 0.0 17.5 5.0 0.0 0.0 0.0 0.0 3.43 
          

Religions (%)          

Orthodox  100 82.5 100 100 100 100 70.0 85.0 92.5 

Muslim 0.0 0.0 0.0 0.0 0.0 0.0 12.5 7.5 2.5 

Protestant  0.0 17.4 0.0 0.0 0.0 0.0 17.5 7.5 5.3 

Family size  5.7(0.3) 4.0(0.4) 3.8(0.3) 4.8(0.4) 4.9(0.2) 3.3(0.2) 4.6(0.3) 4.4(0.3) 4.4(0.1) 
 

1=DebreBerhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7=Debrezeit, 8=Asella; numbers in the bracket indicates the standard error 
of means. 

 
 
 
Table 2. Average (SE) cattle herd size and composition (N=320). 
 

Cattle type 
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Milking cow
a
 2.3(0.26) 2.27(0.22) 4.4(0.3) 3.9(0.5) 1.5(0.6) 2.7(0.2) 1.4(0.2) 1.2(0.1) 2.5(0.1) 

Dry cow
a
 0.85( 0.25) 0.52(0.12) 0.5(0.08) 1.2(0.0) 0.2(0.06) 0.1(0.1) 0.2(0.1) 0.33(0.7) 0.5(0.3) 

Heifers
a
 0.95( 0.24) 0.67(0.9) 2.45(0.17) 1.2(0.2) 0.8(0.7) 0.0 0.7(0.6) 0.37(0.1) 0.9(0.1) 

Calves
a
 0.05(0.03) 0.3(0.9) 0.0 0.0 0.0 0.1(0.1) 0.2(0.1) 0.3(0.04) 0.1(0.02) 

Bull
a
 0.05(0.03) 0.05(0.03) 0.35(0.1) 0.42(0.1) 0.1(0.04) 0.0 0.1(0.1) 1.0(0.2) 0.3(0.1) 

Oxen
a
 0.9(0.2) 0.05(0.03) 1.5(0.26) 0.0 0.1(0.4) 0.0 0.15(0.1) 1.1(0.14) 0.5(0.1) 

Ave. Crossbred  5.1(0.6) 3.9(0.3) 9.2(0.17) 6.7(0.7) 2.7(0.2) 2.9(0.2) 2.6(0.3) 4.2(0.4) 4.7(0.2) 

Ave. local cattle 0.05(0.03) 1.1(0.2) 0.5(0.08) 0.0 0.0 0.4(0.1) 0.3(0.1) 2.1(0.2) 0.5(0.1) 

Overall Av. Cattle 5.15(0.6) 5(0.4) 9.7(0.2) 6.7(0.7) 2.7(0.2) 3.3(0.2) 3(0.2) 6.4(0.4) 5.2(0.2) 
 
a
=crossbreds; 1=Debre Berhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7=Debre Zeit, 8=Asella. 

 
 
 

Jimma (Belay et al., 2011) areas, respectively. Family 
size and age are indicative of household working age 
groups and family labour situations. The larger family size 
in Debre Berhan compared to other study sites implies 
that these HHs have good sources of family labor to 
utilize for different routine dairy farm activities such as 
feeding, herding, cleaning, and milking and milk 
processing. The majority of the respondents (92.2%) are 
members of Ethiopian Orthodox Tewahido church and 
the rest are Muslims and Protestants. 
 
 
Cattle Herd Structure  
 
The mean cattle holding per HH were 5.2 heads (Table 
2), which is much lower than HH cattle holding (8) 

reported by Negussie (2006) in Mekele area. The 
difference in cattle holding per HH might be associated 
with the availability of land for grazing and feed 
production. The overall mean numbers of crossbred 
milking cows, dry cows, heifers, calves, bulls and oxen 
per HH were 2.5, 0.5, 0.9, 0.1, 0.3, and 0.5, respectively 
(Table 2). The average crossbred dairy herd per HH was 
4.7 heads which is closer to 4.3 reported in the west 
Shewa zone of Oromia (Derese, 2008). Higher numbers 
of crossbred cows/HH were reported (5.4-11) in Sebeta, 
Bahir Dar and Hawassa (Yitaye, 2008; Haile et al., 2012; 
Dereje and Yoseph, 2014). In this study, the dairy 
farmers own higher numbers of crossbred dairy cows 
than local breed ones. This might be because of 
availability of promising markets for dairy products and 
better access to farm inputs such as improved genotype
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Table 3. Source of incomes and farmers involved in dairy cooperatives in the study areas (N=320). 
 

Variable (%)  
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Sources of income          

Dairy production  44.5 26.3 61.1 49.8 43.5 38.0 54.0 44.6 43.6 

Crop production  19.4 19.1 25.4 0.0 12.0 35.0 0.0 19.6 18.0 

Trade  3.0 17.7 8.7 5.7 8.0 10.0 19.3 8.2 10.1 

Public organization employment  15.5 23.4 0.0 20.6 12.5 8.0 10.3 4.8 11.8 

Private company employment  2.0 6.0 0.0 21.1 6.5 0.0 16.2 0.7 6.5 

Other sources 15.6 7.5 4.7 2.6 17.5 9.0 0.0 22.0 9.7 

Member of cooperatives 40.0 60.0 0.0 0.0 30.0 0.0 72.5 65.0 33.4 
          

Source of information           

Members  49.6 79.2 - - 33.3 - 89.7 76.9 65.75 

Cooperatives office 50.4 20.8 - - 66.7 - 10.3 23.1 34.25 
          

Reasons for motivation          

Regular milk market 37.5 75.0 - - 0.0 - 100 52.2 52.9 

Access inputs and regular milk market  62.5 25.0 - - 100 - 0.0 47.8 47.0 
 

1=Debre Berhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7=Debre Zeit, 8=Asella; other refers daily labour, livestock other than dairy, 
pension and support from sons and daughters. 

 
 
 
and commercial feeds in the study areas. 

Milking cows comprised a larger percentage of the 
dairy herd in the study areas, which shows that crossbred 
milking cows are playing a significant role in the economy 
of dairy producers. However, lower numbers of milking 
cows (0.1 - 1.7 per HH) reported in different parts of the 
country (Lemma, 2004; Binyam, 2008; Samson et al., 
2012). Few numbers of improved bulls used for natural 
mating were reported in the study areas. The highest 
average HH holding of replacement heifers was reported 
from Sendafa (2.45) followed by Chancho (1.2) and 
Debre Berhan (0.95). The average number of calves 
estimated was lower compared with other groups of cattle 
probably because male calves are traditionally viewed as 
an un-wanted product of the dairy sector. As a result 
many of the dairy farmers in the study cull male calves at 
a very early age to reduce rearing cost.  
 
 

Major income sources and farmers involved in the 
dairy cooperatives  
 
Dairy cattle owners of the sampled respondents generate 
income from different sources, however, for the majority 
of them dairying was the main source of income at 
varying scale. As observed from the present assessment, 
the contribution of dairying to the total household income 
was ranged from 21-61% (Table 3). Similar studies 
conducted on smallholder farmers in southern Ethiopia 
indicated that dairying on average contributed about 20- 
50% to the total income of the farmers (Asrat et al., 2013; 
Abebe et al., 2014). The discrepancies in contribution of 
dairying to the total income of the farmers from place to 

place are due to differences in cattle herd size, income 
from other sources, land size, productivity of cow and 
milk market outlets (Sintayehu et al., 2008; Asrat et al., 
2013).  

Only 33.4% of the sampled dairy farmers found to be a 
member of dairy cooperative (Table 3). However, the 
majority of sampled HHs (60-72.5%) in Asella, Debre Zeit 
and Sheno were members of a dairy cooperative. Dairy 
farmers who are members of the cooperatives are 
benefited from easy access to milk market and/or farm 
input supplies, which would otherwise be difficult at 
individual farmer level. In this regard, 52.9 and 47% of the 
sampled dairy farmers in study area were motivated to 
join dairy cooperatives due to the regular fresh milk 
market, and supply of farm inputs and availability of 
regular milk market, respectively. The sampled dairy 
producers across the study sites got information about 
the cooperatives from previous members (66%) and 
cooperative offices (34%) prior to joining. In contrast, 
none of the surveyed dairy producers in Sendafa, 
Chancho and Degem were members of the dairy 
cooperatives. This could be due to the existence of 
alternative milk market outlets, regular fluctuation of the 
milk price, and insufficient farm input supplies of the dairy 
cooperatives.  
 
 

Dairy cattle management 
 
Dairy cattle feeds  
 
Although grazing land used as a feed source is varying 
across the study sites, 60% of the surveyed farmers
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Table 4. Major feed resources available for dairy animals (N=320). 
 

Parameter (%) 
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Grazing  45.0 54.0 92.0 10.2 100 85.5 7.8 100 61.8 
          

Crop residues          

Barely  48.3 57.7 75.0 50.0 95.0 77.7 0.0 52.6 57.1 

Wheat  48.2 47.8 35.0 50.0 50.0 49.96 95.9 45.8 52.8 

Teff 0.0 0.0 35.0 0.0 100 0.0 50.0 0.0 23.1 

Faba bean  46.7 20.0 67.1 0.0 0.0 0.0 0.0 10.0 17.9 

Grass hay 95.1 90.5 100 100 88.0 100 91.0 87.5 94.0 
          

Constraints          

Shortage of feed  36.0 30.0 23.0 40.0 30.0 18.0 45.0 35.0 32.4 

Poor quality  20.0 15.0 28.0 27.0 25.0 19.0 18.0 26.0 22.3 

High feed cost 23.0 20.0 25.0 25.0 15.0 20.0 32.4 5.0 20.7 
 

1=Debre Berhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7=Debre Zeit, 8=Asella.  
 
 
 
reported to use natural pasture as a major source of feed. 
However, the majority of dairy farmers in Chancho and 
Debre Zeit had less access to grazing lands for their dairy 
animals, which might be due to the increasing expansion 
of urbanization in the areas (Table 4). In contrast, 54- 
100% of the respondents in Sheno, Sendafa, Fiche, 
Degem and Asella, depend on grazing land to feed their 
dairy animals. In Ethiopia, it is estimated that natural 
pasture provides about 80-90% of the total livestock feed 
intake with decreasing trends (Alemayehu, 2003). As 
stated by same author, however, grazing on natural 
pasture is neither quantitatively nor qualitatively adequate 
to support profitable dairy production. 

Crop residues are the second most important source of 
livestock feed next to natural pastures in Ethiopia 
(Berhanu et al., 2009; FAO, 2011) and provides 10 to 
15% of the total livestock feed intake (Alemayehu, 2003). 
Wheat, barley, teff and Faba bean residues reported to 
be the major crop residues available for dairy animals in 
study areas. The availability of crop residues were differs 
across the study areas. For example, teff straw being 
only available in Fiche and Debre Zeit while the use of 
Faba bean straw as feed source for dairy animals was 
reported by larger proportions of HH in Debre Berhan, 
Sheno and Sendafa. The majority of the respondents 
(94%) also reported grass hay as a common feed source 
for dairy animals. Previous reports by Yoseph et al. 
(2003), in urban and peri-urban dairy farmers around 
Addis Ababa milk-shed and Sintayehu et al. (2008) in 
Shashemene - Dilla areas showed that hay is the most 
common feed resource available for dairy animals. 

To alleviate feed shortage, dairy producers across the 
study sites purchased feeds from markets and/or other 
famers from the surrounding areas. Among the roughage 
feedstuffs, grass hay and crop residues of teff, wheat and 
barley were the major types  of  feed  purchased  by 

producers. Grass hay is usually sold in baled form while 
crop residues are in a loose form and transported in 
variety of means: Such as human backs, carts and 
trucks. According to the respondents, lactating cows were 
supplemented with small quantities of concentrate feed 
ingredients of agro-industrial by-products. Feed shortage, 
high feed cost as well as poor nutritional quality of 
available feeds were the major constraints of dairy 
production in the study areas (Table 4). According to the 
response of 32% of the sampled HHs, feed shortage is 
the main constraint for dairy cattle production, while the 
rest about 22 and 20% of them indicated that quality and 
cost of the feeds, respectively, are the important 
constraints for dairy production. This is in line with 
Adugna et al. (2012) and Fekede et al. (2014), who 
reported that shortages of feed supply, high feed cost 
and poor nutritional quality of the available feed resource, 
are the major constraints affecting livestock productivity 
in the central highlands of Ethiopia.  
 
 

Sources of water for dairy cattle 
 

The availability of water sources for dairy animals 
reported to vary across the study sites (Table 5). About 
half of the interviewed dairy farmers were dependent on 
tap water followed by river, spring and bore-well water. 
As noted from the study, the overall average distance to 
access spring and river watering points were 0.4 and 0.9 
km, respectively. As indicated in Table 5 the majority of 
the respondents had tap water at their homesteads and 
hence they would not necessarily trek their animals to 
distant areas. In Debre Berhan and Sheno, and Debre 
Zeit dairy farmers mostly provide water for dairy animals 
more than three times a day, whereas the rest provide 
twice a day.  

The majority of the respondents  (50-91%)  in  Sendafa, 
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Table 5. Source and watering frequency of water and constraints related to water (N=320). 
 

Variable (%) 
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Source of water          

Tap  65.0 67.0 0.0 75.0 80.0 0.0 100 10.0 49.6 

River  30.0 25.0 0.0 15.0 15.0 10.0 0.0 87.5 22.8 

Spring  5.0 8.0 0.0 10.0 5.0 90.0 0.0 2.5 15.1 

Bore-well  0.0 0.0 100 0.0 0.0 0.0 0.0 0.0 12.5 
          

Watering frequency/day          

Thrice and more  65.0 62.1 0.0 20.0 12.5 15.0 60.0 10.0 30.6 

Twice  35.0 37.9 87.5 80.0 87.5 85.0 40.0 65.0 64.7 

Once 0.0 0.0 12.5 0.0 0.0 0.0 0.0 25.0 4.7 
          

Constraints           

Seasonality  20.0 25.0 91.0 76.0 50.0 88.9 0.0 20.0 46.4 

Poor quality  5.0 2.5 9.0 24.0 10.0 11.1 0.0 80.0 17.7 

Far watering point 15.0 17.0 0.0 0.0 5.0 0.0 0.0 0.0 4.6 

No problem 60.0 55.5 0.0 0.0 35.0 0.0 100 0.0 31.3 
 

1=Debre Berhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7=Debre Zeit, 8=Asella. 
 
 
 

Chancho, Fiche and Degem mentioned seasonality of 
water availability as a major constraint, but water quality 
problem was more (80%) prominent in Asella. Water from 
rivers and springs are reported to dry up early during dry 
seasons, which made the problem of water availability 
even more critical in these areas. To solve this problem, 
farmers were digging wells and trekking to long distances 
to access water for the dairy animals. Trekking of dairy 
animals for a long distance has been reported to cause 
considerable energy wastage (Asfaw et al., 2010), and 
decrease watering frequency which in turn contributes to 
low dairy cow productivity (Kassahun et al., 2008). 
 
 
Dairy cattle health 
 
The majority of the respondents (66.4%) encountered 
udder infection in their dairy herd (Table 6) with the 
highest rates in Sendafa, Chancho and Degem. Almost 
all the sampled HHs used veterinary medicines to treat 
sick animals, as opposite to a few famers (12.5-23%) 
around Degem and Debre Zeit who used traditional 
medicines. Eighty percent of the respondents discarded 
the milk produced from infected udders, while the rest 
provided it to calves or dogs. The other most common 
dairy cattle disease reported in Debre Berhan and 
Degem were blackleg (55-60%), while half of the HHs in 
Chancho reported both foot and mouth disease (FMD) 
and lumpy skin disease (LSD). Several earlier studies 
carried out in different parts of Ethiopia reported that 
anthrax, FMD, mastitis, pasteurollosis, blackleg and LSD 
were the leading dairy cattle health problems 
(Tesfahiwot, 2004; Kuastros, 2007;  Gebremedhin,  2007; 

 Azage et al., 2013).  
Health of the dairy cows has a great impact on farm 

profit. As evidenced from the study, the average 
estimated value of milk disposed per HH/year was 1,146 
ETB due to udder infection. This indicates that mastitis is 
one of the major diseases that cause high economic loss. 
Moreover, the estimated average cost of medication to 
treat animals against different diseases was 831 birr per 
HH/ year. According to the respondents, about 46.7% of 
the HHs had limited access to veterinary services due to 
high veterinary cost, and shortage of veterinary clinics 
and veterinarians.  
 
 
Breeding practices 
 
It is observed that dairy farmers practiced two breeding 
methods:natural mating (using genetically improved bulls) 
and artificial insemination (AI) or a combination of the two 
methods depending on availability. Forty percent of the 
HHs solely used AI for breeding the dairy animals, those 
who used the combination of AI and improved bulls 
constituted about 53% (Table 7). Because of government 
subsidies, farmers are charged only 4 birr per AI service 
in Ethiopia. However, the actual cost of AI service 
obtained from Debre Berhan (50 birr), Chanacho (83 birr) 
and Debre Zeit (53 birr) were extremely expensive. This 
might be due to the fact that the service is mostly 
provided by private AI technicians. 

The use of bulls for natural service is common in 
Ethiopia, and considered as the best solution in areas 
where AI service is inadequate and unavailable (MOARD, 
2007). The majority of the respondents (89.3%) used
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Table 6. Major dairy cattle diseases and treatment methods (N= 320). 
 

Parameter (%) 
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Major diseases          

Mastitis 55.0 65.0 82.5 85.0 53.0 90.0 45.5 55.5 66.4 

Blackleg  55.0 0.0 0.0 0.0 10.0 60.0 0.0 20.0 18.1 

FMD 0.0 7.5 10.0 50.0 0.0 10.0 0.0 0.0 9.68 

LSD  0.0 0.0 15.0 50.0 0.0 0.0 0.0 0.0 8.1 

In. parasite  15.0 7.5 0.0 0.0 0.0 0.0 0.0 0.0 2.8 

Anthrax  0.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0 2.5 

Pasteurollosis 0.0 0.0 0.0 10.5 0.0 0.0 0.0 0.0 1.31 
          

Milk from infected udder          

Disposed 100 88.5 100 62.7 100 50.0 53.8 85.0 80.0 

For calves  0.0 0.0 0.0 37.3 0.0 50.0 23.1 0.0 13.8 

For dog 0.0 11.5 0.0 0.0 0.0 0.0 23.1 15.0 6.2 
          

Methods of treatment           

Veterinary  100 100 100 100 100 87.5 76.9 100 96.0 

Traditional 0.0 0.0 0.0 0.0 0.0 12.5 23.1 0.0 4.0 
 

1=DebreBerhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7= DebreZeit, 8=Asella; FMD=Foot and Mouth Disease, LSD=Lumpy Skin 
Disease 

 
 
 
Table 7. Breeding method, source of semen and service charge (N=320). 
 

Variable 
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Breeding methods (%)          

AI 35.0 17.5 17.5 70.0 40.0 20.0 82.5 35.0 39.7 

Natural mating 25.0 7.5 0.0 0.0 0.0 10.0 0.0 15.0 7.2 

Both  40.0 75.0 82.5 30.0 60.0 70.0 17.5 50.0 53.1 
          

Source of bull (%)          

Neighbor  84.6 100 77.6 80.0 83.3 100 100 88.5 89.3 

Own  15.4 0.0 22.4 20.0 16.7 0.0 0.0 11.5 9.7 
          

Price/service mean (SE)          

AI 50(3.8) 4(3.6) 12(3.3) 83(3.3) 12.0(3.8) 6.0(3.5) 53.0(3.3) 18.0(3.8) 29.8(1.2) 

Bull  79.3(5) 73.3(4.4) - 133.0(7.6) 77.5(4.6) 60.0(3.5) 80.0(9.3) 65.0(7.6) 81.2(2.4) 

Record keeping (%) 10.0 5.4 6.31 75.0 10.0 60.0 22.5 7.5 24.0 
 

1=Debre Berhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7= Debre Zeit, 8=Asella; SE= standard eror of mean, AI= Artifical 
Insemination. 
 
 
 

breeding bulls not reared in their herd, while only about 
14% of them used homebred bulls. The average bull 
service charge was estimated to be 81 ETB/service, 
which is expensive when compared to AI service. 
However, bull service charge was not common in Sendafa 
which might be associated with cultural taboo in the area. 

 Record keeping is the basis for proper livestock 
husbandry. As indicated by Markos (2006), livestock 
development in Ethiopia has been handicapped to a 
great extent due to lack of recorded data.  The  study 

found that farmers do not keep the necessary farm 
records pertaining to their dairy animals. However, 24% 
of the sampled dairy herd owners to some extent tried to 
keep records on breeding dates until the animals gives 
calves, and daily milk sales for about 15-30 days using 
informal sheet. It is therefore essential to provide training 
on this useful practice to dairy herd owners to make 
decision for better livestock management, and thereby 
optimize the utilization of the available resources in the 
study areas. 
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Table 8. Dairy animal housing practices in the study areas (N=320). 
 

Variable (%) 
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Roof type          

Corrugated  90.0 85.0 100 100 90.0 80.0 92.5 45.0 85.3 

Thatched  10.0 15.0 0.0 0.0 10.0 20.0 7.5 55.0 14.7 
          

Floor type          

Cement  18.5 72.5 82.5 87.5 40.0 30.0 45.0 25.6 50.2 

Stone  70.0 20.0 17.5 7.5 33.0 49.0 23.0 51.0 33.9 

Earthen  11.5 7.5 0.0 5.0 27.0 21.0 32.0 23.4 15.9 

Bedding used 0.0 15.0 17.5 10.0 0.0 0.0 7.5 15 8.1 
          

Cleaning frequency           

Daily  100 87.5 100 100 80.0 100 92.5 100 95.0 

Twice/week 0.0 5.0 0.0 0.0 10.0 0.0 0.0 0.0 1.8 

Thrice/week 0.0 7.5 0.0 0.0 10.0 0.0 7.5 0.0 3.12 
 

1=Debre Berhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7= Debre Zeit, 8=Asella. 
 
 
 
Dairy cattle housing 
 
Animal housing is important to protect animals from 
predators, theft, unfavorable weather conditions and for 
ease of undertaking husbandry practices (Sintayehu et 
al., 2008; Asrat et al., 2013). All sampled dairy herd 
owners across the study areas housed their animals in 
separate barns constructed purposefully for dairy cattle. 
This has advantage to limit the spread of diseases from 
animals to humans and vice versa. Similar results were 
reported by Solomon (2010) who indicated that 95.7% of 
the sample HHs in Arsi zone used separate housing for 
dairy cows. Asrat et al. (2013), however, reported that 
83% of the total respondents in Wolayta zone kept their 
animals in the same house where the family lives.  

The majority of the respondents (85%) constructed 
dairy cattle barns with corrugated iron roofing material for 
better durability, while the rest (mainly from Asella) 
constructed with thatched grass (Table 8). The materials 
used to make the floor of the barns varied across the 
study areas. For instance, 72.5-87.5% of the sample HHs 
in Sheno, Sendafa and Chancho reported using cement 
flooring. While in Degem, Asella and Debre Berhan, 49- 
70% of the respondents used stone for flooring. Clean, 
dry and comfortable bedding material is important to 
minimize the growth of microorganisms. However, only 
8% of the respondents reported to use bedding material 
(straw) for the dairy animals. The majority of the surveyed 
HHs (95%) cleaned the barn daily. Housing conditions in 
many of HHs were unclean, wet and not providing a 
comfortable setting for the dairy animals. This may have 
a negative impact on production of clean milk and milk 
products, in addition to increasing animal health 
problems. Therefore, cow sheds must be designed in 
such  a   way  that  it gives  comfort for  the  animals,  and 

 easy for routine daily activities like cleaning and feeding. 
 
 
Milking, productive and reproductive performance of 
dairy cows 
 
As reported by the respondents, cows were milked by 
hand twice a day (morning and evening). Similarly Azage 
et al. (2013) reported that hand milking in Ethiopia is the 
sole milking method and milking frequency was twice a 
day. Milking was done dominantly by housewives 
(65.9%) followed by husbands (37%), hired labours 
(29.7%) and sons (10.6%) (Table 9). Milking in different 
parts of Ethiopia is primary handled by women, however, 
in a few areas such as the Fogera area of Amhara 
region, milking is entirely performed by males (Belete, 
2006).  

The mean age at first calving (AFC) reported for 
crossbred heifers were 31 months (ranges from 28.9 to 
37 months). AFC in the present study was shorter than 
47 months for crossbred cattle Amhara region as 
reported by Solomon et al. (2009). Age at first calving 
have an impact on the productive life span of the cows 
and rearing cost of the dairy animals (Ruiz-Sanchez et 
al., 2007).  

The better-managed and well-fed heifers grew faster, 
served earlier and resulted in more milk and calves 
produced during their lifetime as well as low rearing costs 
(Masama et al., 2003). 

The average daily milk yield (DMY) and lactation length 
(LL) of crossbred cows were 10 liters and 9.4 months, 
respectively (Table 9). Lower average daily milk (6.5 
liters) was recorded in Asella may be attributed to 
differences in exotic gene level of the crossbred animals 
and management. The average DMY estimated in the
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Table 9. Milking and productive and reproductive performance of crossbred cows (N=320). 
 

Parameter 
Study sites Overall 

mean 1 2 3 4 5 6 7 8 

Performance(SE) 

DMY (liter) 9.95(0.5) 9.9 (0.3) 14.8(0.5) 13.3 (1.6) 9.5 (0.5) 11(0.8) 11(0.85) 6.5(0.2) 10(0.24) 

LL (month) 9.4(0.17) 9.5(0.14) 9.2(0.17) 8.6(0.24) 9.6(0.29) 9.2(0.12) 8.8(0.17) 11.0(0.6) 9.4(0.1) 

CI (month) 14 (0.34) 13.2(0.2) 14.0(0.3) 16.7(1.02) 12.75(0.1) 12.9(0.09) 13.8(0.33) 17.8(0.5) 14.2(0.15) 

SPC (number) 1.8 (0.1) 1.7(0.05) 1.8(0.5) 2.0(0.12) 1.2(0.4) 1.6(0.04) 1.5(0.06) 1.5(0.04) 1.6(0.02) 

AFC (month) 31(0.39) 29.5(0.4) 30.2(0.7) 29.9(0.12) 37(0.88) 30(0.31) 28.9(0.36) 32.4(0.7) 31.1(0.29) 
          

Who milks (%)          

Housewife  85.0 55.0 50.0 35.0 60.0 80.0 70.0 92.5 65.9 

Husband  70.0 15.0 99.0 7.5 60.0 0.0 22.5 22.5 37.1 

Hired labor 20.0 42.5 50.0 65.0 30.0 30.0 0.0 0.0 29.7 

Son 5.0 0.0 0.0 20.0 0.0 10.0 15.0 35.0 10.6 

Daughter  0.0 7.5 0.0 0.0 10.0 10.0 0.0 20.0 5.9 
 

1=DebreBerhan, 2=Sheno, 3=Sendafa, 4=Chancho, 5=Fiche, 6=Degem, 7= DebreZeit, 8=Asella; DMY= Daily Milk Yield, LL=Lactation Length, CI= 
Calving Interval, SPC=Service per Conception, AFC=Age at First Caving. 

 
 
 
current study was comparable with the reports of 
Solomon (2010) in Arsi zone and Belete (2006) in 
Amhara region, which was 9.4 L. However, it was higher 
compared to the values reported for some other parts of 
the country (Addisu et al., 2012; Mulugeta and Belaynhe, 
2013). The average lactation length (LL) reported in 
current study is nearly similar with the recommended 
standards for lactation length (10 months), which is 
usually reported from modern dairy farms (Lobago, 
2007). This result is also similar with earlier studies 
conducted in Sululta and Welmera districts (Mustefa, 
2012; Mulugata and Belaynhe, 2013). 

The overall mean calving interval (CI) reported for 
crossbred cow was 14.2 months, which is close to the 
optimum values (12-13months) recommended for 
profitable dairy production (Gifawosen et al., 2003). The 
ideal calving interval would result in a significant increase 
in the financial returns from milk production and the 
lifetime productivity of cows. The average CI observed in 
this study is in consent with the studies of Addisu et al. 
(2012) who reported 14 months for crossbred cows in 
Ethiopia. In contrary, longer averages of CI (16-21 
months) were reported in Ethiopian highlands (Shiferaw 
et al., 2003; Belay et al., 2012). Generally, the variation in 
the average values of CI and LL among the studies 
conducted in the country could be attributed to the 
difference in management practices, which brings 
different responses within the same breed. 

The overall estimated average number of service per 
conception (SPC) for crossbred cows was 1.6 (Table 9). 
The average number of SPC required in this study nearly 
matches with the recommended value (1.5) suggested by 
Radostits et al. (1994), and agreed with the results from 
central highlands and mid Rift valley of Ethiopia (Shiferaw 
et al., 2003; Yifat et al., 2009). However, a higher average 

SPC (2.8) was reported in Harar milk-shed (Mohammed 
and deWaal, 2009). Feed shortage and poor reproductive 
management such as lack of proper heat detection and 
timely insemination might have the most plausible 
explanation for difference in the number of SPC recorded 
across the country (Kumar et al., 2014). 
 
 
Conclusion 
 
Crossbred dairy cattle are dominant in the present study 
areas as compared to local breeds; and as a result dairy 
production is the main source of income for smallholder 
farmers in the study areas. The major feed resource 
available for dairy animals were natural grazing land, 
grass hay and crop residues of teff, wheat and barley. 
Tap, river, spring and bore-well are reported to be the 
common sources of water for the dairy animals. The 
entire dairy herd owners constructed separate barns for 
their dairy animals regardless of the cow comforts. AI and 
improved dairy bulls (often shared from neighbors) were 
the common methods for cattle breeding in the study 
areas. The awareness of the dairy farmers about record 
keeping is limited; it is not more than keeping information 
on daily milk sold and breeding dates. Feed shortage, 
poor quality and high price, seasonal availability of water 
and limited access to veterinary service were reported to 
be the major constraints of dairy production in the study 
areas. Farmer losses about 1,977ETB/year/HH due to 
milk discarded from infected udder and medication of 
diseased animals. Therefore, the present study shows 
that there is a need to improve the dairy cattle 
management such as feeding, disease preventions as 
well as record keeping of all necessary farm information 
to maximize milk production.  
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Ixodid ticks are common and a major obstacle to development and utilization of animal resource in 
tropical countries like Ethiopia. Ethiopia shares long international frontiers with adjacent countries, tick 
dynamics and influx of ticks across the border are major obstacles of tick control and management. 
Thus, border-oriented epidemiological surveys are of paramount importance to identify a potential port 
of cross border diseases, particularly ticks and to formulate complimentary bilateral policies. The 
current study was therefore, designed with the objectives to assess prevalence, abundance and to 
identify genera and species of major ixodid tick of cattle circulating at Ethio-Kenyan border. A cross-
sectional study was conducted from November 2016 to January 2017 in purposively selected four 
Pastoral Associations of Dillo district, Southern Ethiopia. A total of 7524 adult ticks were randomly 
collected from 384 cattle and examined with a stereomicroscope. Logistic regression was used to 
determine the association of risk factors with positivity for Ixodid ticks. The study revealed an overall 
prevalence of 98.2% of Ixodid ticks of cattle. Three genera of ticks, Rhipicephalus (including the 
subgenus Boophilus), Amblyomma and Hyalomma and seven species of ticks were identified and found 
to be abundant with overall mean burdens of 40 ticks/head. The association of age and body condition 
of animals to tick infestation were statistically significant but there was no significant association 
between sex and tick infestation (OR=3, P=0.007). Animals in poor body condition were twice more 
likely to be infested with tick than animals with good body condition (OR=2, P=0.031) and animals with 
medium body condition were also found more prone to tick infestation than animals in good body 
condition (OR=1.7, P=0.043). Ixodid ticks that were less abundant in most parts of the country were 
encountered as well adapted and widely distributed in this area. Uncontrolled animal movement across 
the border may play a great role in high density and diversification of tick in Dillo district. Therefore, 
collaborative nationwide studies was done to have the country-wide distribution figures and to identify 
a potential port of cross border diseases particularly ticks and to formulate complimentary bilateral 
policies for prevention and control of ticks. 
 
Key words: Ixodid, tick, cattle, Dillo, Borena, cross border disease. 

 
 
INTRODUCTION 
 
Ethiopia is endowed with a very large and diverse 
livestock resource, composed of approximately 56.71 
million  cattle,  29.33  million  sheep,  29.11 million  goats, 

 2.03 million horses, 7.43 million donkeys, 0.4 million 
mules, 1.16 million camels, 56.87 million poultry and 5.88 
million bee hives  (CSA, 2016).  The  livestock  subsector 

 

 

 



 
 
 
 
contributes to 12 and 33% of the total and agricultural 
GDP, respectively, and accounts for 12 to 15% of the 
total export earnings, second in order of importance 
(Ayele et al., 2003; Minjauw and Mcleod, 2003; Argaw, 
2014). Nevertheless, cattle productivity is low, with hide 
represents a major source of foreign exchange earnings 
for the country that accounts for 14 to 16% of the total 
export revenue. In addition to a large contribution to the 
export earnings, hides and skins also contribute much to 
the domestic leather industry (Argaw, 2014).  

Despite the relatively large animal population with a 
high potential for production, its utilization is far lower 
than could be expected due to cattle production in 
Ethiopia is constrained by the compound effects of 
animal diseases, poor management and low genetic 
performance (Dabassa et al., 2013; Abdela and Jilo 
2016; Jilo and Tegegne 2016; Jilo and Adem 2016; Jilo et 
al., 2016; Jilo 2016; Jilo et al., 2017; Dabasa et al., 2017). 
External parasites are common and a major obstacle to 
development and utilization of animal resources in 
tropical countries because of the favorable climatic 
conditions for their development and the poor standards 
of husbandry practices (Solomon et al., 1998; Mungube 
et al., 2008; Yalew et al., 2017; Dabassa et al., 2017). In 
Ethiopia, ticks occupy the first place amongst the external 
parasites that cause serious economic loss to small 
holder farmers, the tanning industry and the country as a 
whole through mortality of animals, decreased 
production, downgrading and general rejection of skins 
and hides (Tikit and Addis, 2011; Dabassa et al., 2017). 

Beside direct effect of irritation, discomfort, tissue 
damage, blood loss, toxicosis, allergies and dermatitis 
ticks are the most important ecto-parasites of the 
livestock in tropical and sub-tropical areas due to their 
ability to transmit protozoan, rickettsial and viral diseases 
of livestock, which are of great economic importance 
world-wide (Jaswal et al., 2014; Salih et al., 2015; 
Dabassa et al., 2017). The most economically cover 
important ixodid ticks of livestock in tropical regions 
belong to the genera of Hyalomma, Rhipicephalus and 
Amblyomma (Jongejan and Uilenberg, 2004). Several 
tick genera are widely distributed in Ethiopia. The major 
tick genera recorded are Amblyomma, Haemaphysalis, 
Hyalomma and Rhipicephalus. Over 60 tick species are 
known to exist in Ethiopia and the most economically 
important and wide spread ticks are A. variegatum and R. 
pulchellus. In Ethiopia, more than half of total ticks are 
confined to arid and semi-arid areas at periphery for 
advantage of suitable climate condition and abundance of 
hosts (livestock) while tick densities are usually greater in 
lowland than highland areas (Pegram et al., 1981). In 
addition to the climatic advantages and adequacy of  host 
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animals, insufficient veterinary extension services 
combined with extensive management systems have 
exacerbated tick burdens in arid and semi-arid parts of 
the country (Jilo et al., 2016). Given the long international 
borders (mainly covered by lowlands) that Ethiopia 
shares with adjacent countries, tick dynamics and influx 
of ticks from neighboring countries are major obstacles of 
tick control and management.  

Although, a number of studies have attempted to know 
burden, distribution and abundance of tick species in 
different parts of the country, they were largely restricted 
to central highlands for accessibility and availability of 
infrastructures. However, the most infested peripheral 
lowlands bordering adjacent countries are not yet studied 
well to have the country wide distribution figures, to 
identify a potential port of cross border diseases 
particularly ticks and to formulate complimentary bilateral 
policies for prevention and control of ticks. Thus, the 
current study was designed to be conducted at the arid 
area of Southern lowland at the Ethiopia-Kenya border in 
Dillo district, possessing a large livestock population and 
where no single study from any scientific discipline has 
been conducted before, with the objectives of assessing 
prevalence and abundance, identifying genera and 
species of major ixodid tick of cattle circulating at the 
border and to recommend formulation and 
implementation of joint policy for prevention and control 
of tick and tick induced losses. 
 
 
MATERIALS AND METHODS 
 
Description of study area  

 
The study was conducted in Dillo district located at 695 km at South 
of Addis Ababa, the capital city of Ethiopia. Dillo district is one of 
the entirely pastoral areas in Borana zone located at the South 
most part of the country and bordered on the south and southwest 
(Kenya), Northwest (Teltelle district), Northeast (Yabello district) 
and East (Dubluk and Dirre districts). Agroecologically, its 
characterized by an arid climate with altitude ranging from 521 to 
1420 m above sea level and temperatures from 22 to 40°C. The 
area receives low, erratic and bimodal with a mean annual rainfall 
about 450 mm. There is considerable spatial and temporal 
variability in quantities and distribution of rainfall, where about 60% 
is covered by long rainy season (Ganna) extending from mid- 
March to May and erratic short rain season (Hagayya) is received 
from mid-September through mid-November.  
 
 

Study design and study population 
 

Cross-sectional study design was used to determine the 
tickspecies, population dynamics and mean burden of adult tick 
species in different predilection site, age groups and sex of animal. 
The study animal was cattle from four purposively  selected  PAs  of 
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Dillo district based on distribution of tick as told by woreda animal 
health experts and indigenous knowledge of the community. 
Accordingly, lowland areas with reddish brown fragile soil, locally 
called “Golbo” like Arbale and Kadim are relatively free of tick, while 
Northern and Northeastern part of Dillo covered by dark 
cracking soil (clay), locally called “Koticha” are pointed out for study 
as severe infestation of ticks is found abundant. Likewise, four PAs 
from Koticha land (Goray, Liso, Kancharo and Magole) were 
selected and adult ticks were randomly sampled from 384 
indigenous cattle by considering age, sex and body condition as 
risk factors. Body conditions were determined as described 
previously by Eversole et al. (2005). For convenience, animals <1.5 
and ≥1.5 year were considered as young and adult, respectively. 

The desired sample size for the study was calculated using the 
formula given by Thrusfield (2005) with 95% confidence interval 
and 5% absolute precision. N = 1.962 *P exp(1-Pexp)/D2 Where; n = 
sample size, Pexp = expect prevalence and D = absolute precision 
(5%). There was no previously published and documented 
prevalence in the study area and therefore, sample size was 
calculated using expected prevalence of 50% by substituting the 
value, the required sample size was calculated and found to be 384 
(Thrusfield, 2005). Study was conducted during short rainy season 
in November, the collected ticks were transported to Yabello 
Regional Veterinary Laboratory for acaroscopy. Counting and 
identification of ticks were done using hand lens and 
stereomicroscope according to standard taxonomic identification 
procedure described by (Keirans et al., 1999).  
 
 
Data management and statistical analysis 
 
All collected data were entered to Micro-Soft Excel sheet 2010 and 
analyzed by SPSS version 20. Descriptive statistics was used to 
determine the frequency and percentage of both dependent and 
independent variables. The prevalence was calculated as percent 
of infested animals from the total number of animals examined. 
Logistic regression was applied to assess association of risk factors 
and strength of the association. For statistical analysis, a 
confidence level of 95% and a P-values less than 5% were judged 
as significant. 

 
 
RESULTS 

 
Overall prevalence and distribution of ticks in the 
different PAs in the study area 

 
From this study, Ixodid ticks of cattle were found highly 
prevalent in Dillo district with overall prevalence of 98.2% 
(377/384) and within different PAs of current study area 
100, 97.9, 97.7 and 97% prevalence of Ixodid ticks of 
cattle were recorded in Kancharo, Liso, Magole and 
Goray, respectively (Table 3). Rhipicephalus (including 
Rhipicephalus Boophilus), Amblyomma, Hyalomma and 
Boophilus were the four important genera of ticks 
identified with a total prevalence of 98.2, 96.8, 64.3 and 
42.4%, respectively. While eight species of ticks with their 
total prevalence were Rhipicephalus pulchellus (68.7%), 
Rhipicephalus decoloratus (42.4%) Rhipicephalus pravus 
(29.4%), Ambylomma (65.8%), Ambylomma lepidum 
(30.9%), Hyalomma truncatum (19.2%), Hyalomma 
rufipes (25.7) and Hyalomma impeltatum (19.2%) (Table 
6 and 7). 

 
 
 
 
Relative abundance of tick genera and species 
 
A total of 7524 adult ixodid ticks were collected from 
different body regions of 377 cattle that were found to be 
positive for tick infestation and consequently sampled. 
Generally, three Ixodidae tick genera and eight species 
were identified from the study area. The genera 
Rhipicephalus (81.1%, of which 1.1% belonged to the 
subgenus Boophilus), Ambylomma (16.5%) and 
Hyalomma (3.2%) were abundant in this study area 
(96.2%) (Table 2). Regarding tick species distribution, R. 
pulchellus was the most abundant tick species, 
representing 75.2% of the total ticks in Dillo district, 
followed by R. pravus (35.5%), Ambylomma gemma 
(11.6%) and A. lepidium (4.8%), respectively. In contrast, 
H. rufipes (1.8%), R. decoloratus (1.1%) and H. 
impeltatum (0.09%) were the least abundant Ixodid 
species in the study district (Table 4 and 5).  
 
 
Male to female ratio for tick genera and species  
 
Male to female ratio for tick genera of this result indicates 
higher number of males for most species except genus 
Boophilus that have higher ratio of female tick. Similarly, 
at the level of species of ticks higher ratio of male to 
female was obtained except, R. decoloratus (Table 6 and 
7). 
 
 
Tick distribution 
 
The spatial distribution of tick genera and species on the 
body of the animal was considered in this study. As a 
result, ticks were found widely distributed in different 
parts of the hosts’ body such as ear, sternum, dewlap, 
scrotum, udder, anal-vulval area and tail. Ear (13 
ticks/head), scrotum (10 ticks/head), udder (10 
ticks/head), sternum (8 ticks/head), dewlap (8 
ticks/head), anal area (6 ticks/head) and vulvar regions (6 
ticks/head) were heavily infested but the tail (3 ticks/head 
of animal) was lightly infested with ticks (Tables 5 and 6). 
Among three genera of Ixodid ticks, Rhipicephalus was 
found as the only genus infesting the ear of the animal 
while the other two genera were spread on different body 
parts of the animal, except the ear. 
 
 

Risk factors 
 

Age of the animal was found statistically significant for 
infestation of Ixodid tick and from two age groups 
prevalence of tick were relatively higher in adult (100%) 
than the young (92%) and multivariable logistic 
regression revealed that adults are about three times 
more likely to be prone to tick infestation than young 
animals (OR=3, P =0.007) (Table 1). Regarding sex of 
animal, the tick prevalence was 98.6 and 96.7% in
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Table 1. Logistic regression analysis (univariable and multivariable) output of risk factors associated with Ixodid ticks in cattle in Dillo district. 

 

Risk  

factor 

No. of animal 
examined 

No. of animal 
positive 

Prevalence 
Univariable regression Multivariable 

COR (95% CI) P-value AOR (95% CI) P-value 

Age  

<1.5year 87 81 92% 

4(11.8-83.21) 0.000 

 

10.23(1.89-
55.19) 

 

0.007 ≥1.5year 297 297 100% 

Sex  
Male 91 88 96.7% 

0.8(0.586-1.578) 0.77 0.34(0.063-1.87) 
 

0.914 Female 293 289 98.6% 

Body 
condition 

 

Poor 201 201 100% 3.2(2.82-5.84)  2(2.55-4.67) 
 

0.331 

Medium 149 148 99.3% 2.12(1.27-7.52) 0.032 1.7(1.25-6.73) 0.043 

Good 34 28 82.4% Ref*  Ref*  

 
 
 
Table 2. Distribution and prevalence of tick genera among age, sex and body conditions of cattle in Dillo district. 
 

Parameters 

Tick genera identified, Total animal examined(n=384) 

Rhipicephallus Ambylomma Hyalomma 
Rhipicephallus 

(Boophilus) 
Multispecies 

Examined/+ve 
animal 

% 
from 
total 

Examined 
/+ve 

animal 

% 
from 
total 

Examined 
/+ve 

animal 

% 
from 
total 

Examined 
/+ve 

animal 

% 
from 
total 

Examined 
/+ve 

animal 

% 
from 
total 

Age 

 

<1.5 87/80 20.8 87/76 19.7 87/53 13.8 87/47 12.2 87/76 19.7 

≥1.5 297/297 77.3 297/296 77.0 297/194 50.5 297/116 30.2 297/296 77.0 

Sex 

 

M* 91/88 22.9 91/84 21.8 91/64 16.7 91/57 14.8 91/84 21.8 

F 293/289 75.2 293/288 75.0 293/183 47.6 293/106 27.6 293/288 75.0 

BCS 

 

 

P 201/201 52.3 201/200 51.5 201/103 26.8 201/71 18.5 201/198 51.5 

M 149/148 38.5 149/146 37.2 149/118 30.7 149/80 20.8 149/143 37.2 

G 34/28 7.3 34/26 6.7 34/26 6.7 34/12 3.1 34/31 8.0 

 
 
 
Table 3. Prevalence of Ixodid tick of cattle among 
PAs in Dillo district. 
 

PA Animal examined Prevalence 

Goray 100 97(97%) 

Liso 96 94(97.9%) 

Kancharo  98 98(100%) 

Magole 90 88(97.7%) 

Total 384 377(98.2) 

 
 
 
Table 4. Distribution of tick genera on the animal. 
 

Genus No. of animal positive Prevalence Mean burden 

Rhipicephallus 377 98.2% 31.6 

Ambylomma 372 96.8% 6.6 

Hyalomma 247 64.3% 2 

Rh.(Boophilus) 163 42.4% 1 

Multispecies 372 96.2% 6.6 
 

Total animal examined (n=384). 
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Table 5. Distribution of major Ixodid ticks of cattle on predilection sites of animal body in Dillo district. 
 

Body region Rhipicephallus Ambylomma Hyalomma Boophilus Total Mean burden 

Ear 2383 0 0 6 2389 13 

Sternum/dew 894 555 11 21 1481 8 

Scrotum/udder 1488 495 5 24 2012 10 

Ano-vulva 714 181 224 3 1122 6 

Tip of Tail 477 8 3 32 520 3 

Total 5956 1239 243 86 7524 40 

Mean burden 31.6 6.6 2 1 40 

 
 
 

Table 6. Male to female ratio and percentages of identified genera of Ixodid ticks of cattle and their predilection site on the 
animal body in Dillo district, Southern Ethiopia. 
 

Genus 
Male : Female 

(Male/Female) 
Percentage of total tick Predilection sites 

Rhipicephallus 2.3:1(4167/1783) 79%(5950/7524) Ear 

Ambylomma 2.6:1(899/346) 16.5%(1245/7524) Sternum,dew,scrotum,udder, ano-vulva and tail 

Hyalomma spp. 3.4:1(188/55) 3.2%(243/7524) Sternum,dew,scrotum,udder, ano-vulva and tail 

Boophilus spp.  0.4:1(24/62) 1.1%(86/7524) Sternum,dew,scrotum,udder, ano-vulva and tail 

 
 
 
female and male. There was no statistical (P=0.914) 
significance between the two sexes (Table 1). Out of the 
384 animals examined, 34 were in good body condition, 
of which 28 (82.4%) were positive to tick infestation, 149 
(38.8%) were in medium body condition and 148 (99.3%) 
were positive for tick infestation and the remaining 201 
animals were of poor body condition and all of them, 201 
(100%) were positive to tick infestation. Tick prevalence 
among body condition of animal varies and it was 
statistically significant. By multivariable logistic regression 
analysis animal with poor body condition was twice more 
likely to be infested with tick than animal with good body 
condition (OR=2, P=0.031) and animal with medium body 
condition was also found more prone to tick infestation 
than the animal in state of good body condition (OR=1.7, 
P=0.043) (Table 1). 
 
 
DISCUSSION 
 
A number of researchers have reported that different tick 
genera are widely distributed in Ethiopia (Solomon et al., 
2001). In the present study, a total of 7524 adult ticks 
were sampled from 384 cattle and overall prevalence of 
tick infestation was found to be 98.2%. To the best of the 
authors’ knowledge, this finding is the highest report ever 
reported from Ethiopia. For instance, lower prevalence of 
16.0% in Benchi Maji Zone, Southern Ethiopia 
(Tesfahewet and Simeon, 2013), 33.21% in Haramaya 
district, Eastern Ethiopia (Kassa and Yalew, 2012), 
40.26% in and round Haramaya town, Eastern Ethiopia 
(Yalew et al., 2017), 81.25% in Dembia district, Northern 

Ethiopia (Alemu et al., 2014), 82% in Borena province of 
southern Oromia (Regassa, 2001), 88.8% in Jimma 
district, Western Ethiopia (Chali et al., 2017), 89.4% from 
Western Amhara Region, Northern Ethiopia (Nigatu and 
Teshome, 2012) and 95.2% in Bedelle district, 
Southwestern Ethiopia (Abera et al., 2010), were 
reported from different parts of the country. The highest 
prevalence in the current study area could be largely by 
presence of wide range of cracking soil that helps larva of 
ticks to stay long and survive, season of study (wet 
season), short and sticky grasses used for adherence of 
adult ticks and their transmission to grazing animals, 
large livestock population and herd size may also 
contribute as ticks can easily get access to host and 
complete their life cycle to perpetuate rapidly. 
Furthermore, arid agro-ecology, poor veterinary 
extension service, sedentary management practice 
employed by herders might also pave the way for the 
highest tick infestation. Ecto-parasites are common in 
tropical countries because of the favorable climatic 
conditions for their development and the poor standards 
of husbandry practices (Mungube et al., 2008). 

Rhipicephalus (including ticks of the subgenus 
Boophilus), Amblyomma and Hyalomma were the three 
important genera of ticks identified with a total prevalence 
of 98.2, 96.8, 64.3 and 42.4%, respectively. While eight 
species of ticks have total prevalence of: R. pulchellus 
(68.7%), R. pravus (29.4%), R. decoloratus (42.4%) A. 
gemma (65.8%), A. lepidium (30.9%), H. truncatum 
(19.2%), H. rufipes (25.7%) and H. impeltatum (19.2%). 
Among the total, R. pulchellus (68.7%) was found to be 
highly prevalent in this area and  this  finding  was  higher 
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Table 7. Male to female ratio, percentages and prevalence of identified species of Ixodid ticks of cattle and their predilection site on the 
animal body in Dillo district, Southern Ethiopia. 
 

Species Male : Female 
Percentage of 

tick 
N(Prevalence) Predilection sites 

Rhipicephalus pulchellus 2.4:1(3994/1665) 75.2%(5659/7524) 264(68.7%) Ear 

Rhipicephalus pravus 1.46:1(173/118) 35.5%(291/7524) 113(29.4%) Ear 

Ambylomma gemma 2.47: 1(621/251) 11.6%(872/7524) 253(65.8%) 
Sternum, dew, scrotum, udder, ano-vulva 
and tail 

Ambylomma lepidium 2.8:1(278/95) 4.8%(373/7524) 119(30.9%) 
Sternum, dew, scrotum, udder, ano-vulva 
and tail 

Hyalomma truncatum 4.2:1(75/18) 1.2%(93/7524) 74(19.2) 
Sternum, dew, scrotum, udder, ano-vulva 
and tail 

Hyalomma marginatum 
rufipes 

3.25:1(108/34) 1.8%(142/7524) 99(25.7) 
Sternum, dew, scrotum, udder, ano-vulva 
and tail 

Hyalomma impeltatum 2:1(5/3) 0.09%(8/7524) 74(19.2%) 
Sternum, dew, scrotum, udder, ano-vulva 
and tail 

Boophilus decolaratus 0.38:1(24/62) 1.1%(72/7524) 163(42.4%) 
Sternum, dew, scrotum, udder, ano-vulva 
and tail 

 
 
 
than 5.46% in East Hararghe (Bedasso et al., 2014), or 
6.4% from East Hararghe (Yalew et al., 2017). This could 
be due to arid climate condition and savanna and steppe 
vegetation in thr current study area. R. pulchellus is 
prevalent in the arid and desert climatic regions with 
savanna and steppe grasses (Pegram et al., 1981; 
Feseha, 1983).  

On the other hand, A. gemma (65.8%) was the second 
most prevalent tick species in the present study which 
was by far more than 2.42% from Jimma high land (Chali 
et al., 2017) and 8.3% from Mizan Teferi (Tadesse et al., 
2012). Higher prevalence of A. gemma in Dillo district 
could be due to the arid climate condition which as 
reported by many scholars are very suitable for A. 
gemma. Pegram et al. (1981) stated that A. gemma is 
confined to semi-arid lands due to humidity of highland 
which is not favorable to their survival. As a result, this 
tick species was collected from restricted area of arid, 
semi-arid plain and bush land receiving 100 to 800 mm 
rainfall annually (Morel, 1980). Morel (1980) also stated 
that A. gemma is widely distributed in woodland, bush 
land, wooded and grassland in arid and semiarid area 
between altitude 500 and 1750 m above sea level and 
receiving 350 to 750 mm annual rain fall. 

Rhipicephalus (Boophilus) decolaratus was third 
abundant tick species in the current study area with 
prevalence of 42.4%. Similar finding has also been 
reported from Rift Valley (Solomon et al., 2001) and in 
Girana valley of North Wollo (Zenebe, 2001) and Western 
Ethiopia (Amante et al., 2014). Contrary to our results, 
Morel (1980) stated that R. decoloratus is often collected 
in Ethiopia and does not seem really abundant anywhere. 
Pegram et al. (1981) also added that this tick species is 
abundant in wetter highlands and sub-highlands receiving 
more than 800 mm rainfall annually and has similar 
distribution to A. variegatum. R. (Boophilus) decolaratus 

can transmit Babesia bigemina and Anaplasma 
marginale to cattle and severe tick infestation can lead to 
tick problem, anorexia and anemia (Singh et al., 2000; 
Silashi et al., 2001). 

A. lepidium (30.9%), and R. pravus (29.4%), was also a 
prevalent species collected from this study area. 
Regassa (2001) reported that R. pravus (about 8%) is 
from Southern Ethiopia which disagrees with the current 
result on R. pravus. Wasihun and Doda (2013) reported 
lower finding of 6.68% A. lepidum from Humbo district. It 
was also reported that A. lepidum was common but not 
abundant in Wolaita zone according to Dessie and 
Getachew (2006). It is limited by semi-desert conditions 
(Morel, 1980). It is also known as the “East African bont 
tick” and is common in many of the semi-arid regions of 
East Africa (Walker et al., 2003). This is also similar with 
the findings of Mesele et al. (2010) in Bedelle district. In 
southwest of Ethiopia including Gambella region and 
western Oromiya, this tick species was also reported with 
less abundance by several workers (Pegram et al., 1981) 
which agrees with the current result. In Gambella region, 
A. lepidum transmits Rickettsia. ruminantium, the 
organism that causes cowdriosis. A. lepidum was 
irregularly dispersed throughout most of the country and 
was collected from Tigray, Amhara, Oromiya, SNNP and 
Harare Regional States (Sileshi et al., 2007).  

H. rufipes was the sixth most prevalent tick with 
prevalence of 25.7%. This result was higher than 2.5% 
report from Asella (Tessema and Gashaw, 2010). This 
tick species was restricted to warm, moderately dry mid 
lands areas between altitudes of 1800 and 1950 masl 
(Tessema and Gashaw, 2010). Hoogstraal (1956) stated 
that H. rufipes is widely distributed in the most arid parts 
of tropical Africa, receiving 250 to 650 mm annual rainfall 
and his results concur with the current study findings. 

Risk factors (age, sex  and  body  condition)  were  also 
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involved in the variations of the prevalence of ticks in the 
study area. Statistically significant association of tick 
infestation with age and body condition score of study 
animal was found. However, association of tick 
infestation and sexes of study animal were not 
statistically significant. Multivariable logistic regression 
analysis revealed that adults are about three times more 
likely to be prone to tick infestation than young animals 
(OR=3, P =0.007). These results were lined with findings 
of Bossena and Abdu (2012), Gedilu et al. (2014) and 
Admassu et al. (2015) but different from that of Kassa 
and Yalew (2012) and Tesfaheywet and Simeon (2013). 
This variation could be due to management; animals in 
different age groups were managed differently. In the 
current study area, younger animals (<1.5 year) are kept 
indoor for 1.5 to 2 years in a small separate housing 
locally called “dokoba” and as a result, unlike adult 
animals, younger animals have no access to harbor ticks 
from the field. Young animals are affected less than adult 
animals due to the less exposure to field grazing with 
other animals in the field and adults are exposed due to 
the communal grazing habit (Admassu et al., 2015). 

By multivariable logistic regression analysis, animal 
with poor body condition was twice more likely to be 
infested with tick than animal with good body condition 
(OR=2, P=0.031) and animal with medium body condition 
was also found more prone to tick infestation than the 
animal in the state of good body condition (OR=1.7, 
P=0.043). This may due to the fact that ticks have 
contributed to emaciation of infested animals by causing 
anemia and stress. Insignificant association obtained 
between sex of animals and tick infestation concurred 
with the results of Kassa and Yalew (2012) and this might 
be due to equal opportunities of oxen and cows to tick 
infestation since they are kept extensively under similar 
agro-ecology and management condition. 

Concerning predilection sites of ticks on the host body, 
different tick species were found to be having preference 
for predilection sites in this study. Accordingly, R. 
pulchellus and R. pravus had strong preference for ear, 
while Ambylomma, Hyalomma and the Boophilus 
subgenus were distributed on sternum, dewlap, scrotum, 
udder, ano-vulva and tail. This result was in line with the 
results of Stachurski (2000) and Tesgera et al. (2017), 
who stated that short hypostome ticks like Rhipicephalus 
usually prefer soft tissues like ear while, long hypostome 
ticks like Amblyomma attaches to lower parts of the 
animal body which is also the case in the current study. 
Cattle in this study were heavily infested and mean 
burden of tick was high (mean = 40 ticks/head). This 
finding was higher that reports of Alemu et al. (2014) from 
North west Ethiopia with mean = 13.1 tick/head. This 
variation in mean burden could be justified as tick 
densities are usually greater in lowland than highland 
areas (Pelgram, 1981). 

The male to female sex ratio of the ticks were higher 
and similar  to  previous  reports  (Solomon  et  al.,  2007; 

 
 
 
 
Chali et al., 2017). In all cases, except R. decoloratus, 
males outnumbered females. This is due to fully 
engorged female ticks drop off on the ground to lay egg 
while the male tends to remain on the host before 
dropping off and hence males normally remain on the 
host longer than females (Solomon et al., 2001).  
 
 
CONCLUSION AND RECOMMENDATIONS 
 
From this study Ixodid ticks of cattle were found to be 
highly prevalent in Dillo district with overall prevalence of 
98.2%, the highest prevalence ever reported in Ethiopia 
to the best of the authors’ knowledge. Three important 
genera of ticks, Rhipicephalus (including the subgenus 
Boophilus), Amblyomma and Hyalomma were identified 
and were found to be highly prevalent and abundant with 
overall mean burden of 40 ticks/head which was again 
highest burden of tick in Ethiopia. Eight species of Ixodid 
tick that were less abundant in most parts of the country 
were encountered as well as adapted and widely 
distributed in this area. Climatic advantage and adequacy 
of host animals for ticks, insufficient veterinary extension 
service combined with extensive management system 
may have contributed to the highest tick burden in the 
current study area. Additionally, Since, Ethiopia shares 
border of about 600 km with Kenya at this district and 
animal movement across the border during shortages of 
pasture and water may play a great role in high density 
and diversification of tick genera and species circulating 
around Dillo district. Therefore, both countries need to 
conduct collaborative nationwide studies to show the 
country wide distribution figures and to identify a potential 
port of cross border diseases particularly ticks and to 
formulate complimentary bilateral policies for prevention 
and control of ticks. Moreover, researchers in this regard 
should pay more attention on neglected lowland areas at 
peripheries that are at risk of tick and tick-borne diseases 
than any other part of the country. 
 
 
CONFLICT OF INTERESTS 
 
The authors declare that there is no conflict of interest. 
 
 
REFERENCES 
 
Abdela N, Jilo K (2016). Impact of Climate Change on Livestock Health: 

A Review. Glob. Vet. 16(5):419-424. 
Abera M, Mohammed T, Abebe R, Aragaw K, Bekele J (2010) “Survey 

of ixodid ticks in domestic ruminants  in Bedelle district, 
Southwestern Ethiopia. Trop. Anim. Health Prod. 42(8):1677-1683. 
Admassu B, Yeneneh H, Shite A, Haile B, Mohammed S(2015). 

Prevalence  and identification of major ixodid Tick genera of Ccttle in 
Dangila District, Awi Zone, North West Ethiopia. Acta Parasitol. Glob. 
6(2):129-135. 

Alemu G, Chanie M, Mengesha D, Bogale B (2014). Prevalence of 
ixodid ticks on cattle in Northwest  Ethiopia. Acta Parasitol. 
Glob. 5(2):139-145. 



 
 
 
 
Amante M, Alelgn Z, Hirpa E (2014) Prevalence of ixodid ticks on cattle 

in and around Diga Town, West Ethiopia. European J. Biol. Sci. 
6(1):25-32.  

Argaw D (2014).Marketing chain and quality management of hide and 
skin in Tiyo and Digelu-Tijo woreda, East Arsi zone, oromia reginal 
state, Ethiopia, MSc. Thesis, Department of Animal  Production 
Studies, College of Veterinary Medicine and Agriculture, Addis Ababa 
University, Bishoftu, Ethiopia. 

Ayele S, Assegid W, Jabbar M, Ahmed M, Belachew A (2003). A 
Review of Structure, Performance and Development Initiatives, 
Working Paper No. 52, Addis Ababa, Ethiopia. pp:1-14. 

Bedasso M, Abebe B, Degefu H (2014). Species composition, 
prevalence and seasonal variations of ixodid cattle ticks in and 
around Haramaya town, Ethiopia. J. Vet. Med. Anim. Health 6(5):131-
137. 

Bossena F, Abdu M (2012). Survey on the Distribution of Tick Species 
in and Around Assosa Town, Ethiopia. Res. J. Vet. Sci. 5:32-41. 

Chali E, Melaku M, Negero J (2017). Study on cattle tick species 
frequency distribution in and around Jimma province of Ethiopia. J. 
Parasitol. Vect Biol. 9(4):34-38. 

Central Statistical Agency (CSA) (2016).Federal democratic republic of 
Ethiopia. Central statistical agency. Agricultural sample survey, 
Volume II, Report on livestock and livestock characteristics. 
Statistical bulletin 583, Addis Ababa, Ethiopia. 

Dabassa G, Addis M, Tefera M (2013).Small ruminants Brucellosis: 
Serological survey in Yabello district. Asian J. Anim. Sci. 7(1):14-21. 

Dabassa G, Shanko T, Zewdei W, Jilo K, Gurmesa G, Abdela N (2017). 
Prevalence of small ruminant gastrointestinal parasites infections and 
associated risk factors in selected districts of  Bale zone, south 
eastern Ethiopia. J. Parasitol. Vect. Biol. 9(6):81-88. 

Dessie S, Getachew A (2006). Cattle tick dynamics in different agro-
ecological zones of Wolaita, Southern Ethiopia. Ethiop. Vet. J. 
10(2):85-99. 

Eversole DE, Browne MF, Hall JB, Dietz RE (2005).Body condition 
scoring in beef cows. Virginia polytechnic and  state university, 
Verginia, USA. 

Feseha G (1983). Notes on tick species and tick borne diseases of 
domestic animals in Ethiopia, FVM, AAU, Ethiopia. pp: 1-64. 

Gedilu M, Mohamed A, Kechero Y (2014).Determination of the 
Prevalence of Ixodid Ticks of Cattle  Breeds, Their Predilection 
Sites of Variation and Tick Burden Between Different Risk Factors in 
Bahir Dar, Ethiopia. Jimma University College of Agriculture and 
Veterinary Medicine, Jimma, Ethiopia. Glob. Vet. 13(4):520-529. 

Hoogstraal H (1956). African Ixodoidea. VoI. I. Ticks of the Sudan (with 
special reference to Equatoria Province and with Preliminary Reviews 
of the Genera Boophilus, Margaropus, and Hyalomma). Afr. 
Ixodoidea. VoI. I. Available at: 
https://www.cabdirect.org/cabdirect/abstract/19572901469  

Jaswal H, Bal MS, Singla LD, Amrita Kaur P, Mukhopadhyay CS, Juyal 
PD (2014) Application of msp1β PCR and 16S rRNA semi nested 
PCR-RFLP for detection of persistent anaplasmosis in tick infested 
cattle. Int. J. Adv. Res. 2(8):188-196. 

Jilo K (2016). Peste Des Petits Ruminants (PPR): Global and Ethiopian 
Aspects. A standard review. Glob. Vet.17(2):142-153. 

Jilo K, Abdela N, Adem J(2016).Insufficient Veterinary Service as a 
Major Constrants in Pastoral Area of Ethiopia: A Review, J. Biol. 
Agric. Healthcare   6(9):94-101. 

Jilo K, Abdela N, Dabasa G, Elias M, (2017). Camel Trypanosomiasis: 
A Review on Past and Recent Research in Africa and Middle East 
American-Eurasian  J. Sci. Res. 12(1), 13-20 

Jilo K, Adem J (2016). Toxoplasmosis and its Current Status in 
Ethiopia: A Review. Glob. Vet. 17(2):135-141. 

Jilo K, Tegegne D, (2016). Chemical composition and medicinal values 
of camel milk. Intern. J. Res. Stud. Biosci. 4:13-25. 

Jongejan F, Uilenberg G (2004).The global importance of ticks. 
Parasitology 129(S1):S3-S14. 

Kassa SA, Yalew A (2012). Identification of Ixodide ticks of cattle in and 
around Hararamaya district, Eastern Ethiopia. Sci. J. Crop Sci. 
1(1):32-38. 

Keirans JE, Needham GR, Oliver Jr, JH (1999).The Ixodes ricinus 
complex worldwide: diagnosis of the species in the complex, hosts 
and distribution. Acarology IX  2:341-347. 

Dabasa et al.          211 
 
 
 
Mesele A, Mohammed T, Abebe R, Aragaw K, Bekele J (2010).Survey 
    of Ixodids ticks in Domestic  ruminants in Bedelle district, south 

western Ethiopia. Trop. Anim. Health  Prod. 42:1677-1683. 
Minjauw B, Mcheod A (2003). Tick-born disease and poverty. The 

impact of ticks and tick-borne disease on the live hood of small-scale 
and marginal livestock owners in India and Eastern and Southern 
Africa. Research Report, DFID Animal Health Programme, Center for 
Tropical Veterinary Medicine, University of Edinburgh, UK. pp:1-116. 

Morel P (1980). Study on Ethiopia ticks (Argasidae, Ixodidae) Republic 
of France, Ministry Of foreign affairs, French Vet Mission, Addis. C. J. 
E. V. T. pp:12: 332. 

Mungube E, Bauni S, Tenhagen B, Wamae W, Nzioka M, Mohammed 
L, Nginyi M (2008). Prevalence of parasites of the local scavenging 
chickeni selected semi-arid zone of Eastern Kenya. Trop. Anim. 
Health Prod. Bull. 40:101-109. 

Nigatu K, Teshome F (2012). Population dynamics of cattle ectoparasite 
in western Amhara National Regional State Ethiopia. J. Vet. Med. 
Anim. Health 4: 22 

Pegram RG,  Hoogstral  H, Wassef HY (1981). Ticks (acarida ixodidae) 
of Ethiopia. I. Distribution,  ecology and host relationship of species 
infesting livestock. Bull.  Entomol. Res. 71:339-359. 

Regassa A (2001). Tick infestation of Borana cattle in the Borana 
Province of Ethiopia. Onderstepoort J. Vet. Res. 68:41-45. 

Wasihun P, Doda D (2013). Study on prevalence and identification of 
ticks in Humbo district, Southern Nations, Nationalities, and People's 
Region (SNNPR), Ethiopia J. Vet. Med. Anim. Health 5(3):73-80. 

Salih DA, Hussein AM El and Singla LD (2015). Diagnostic approaches 
for tick-borne haemoparasitic diseases in livestock. J. Vet. Med. 
Anim. Health 7(2):45-56 

Silashi M, Hussein I, Bedane B (2001). The distribution of ixodid ticks  in 
central Ethiopia. On Derstepoort J. Vet. Res. 68(4):243-251. 

Singh AP, Singla LD, Singh A (2000). A study on the effects of 
macroclimatic factors on the seasonal population dynamics of 
Boophilus micropus (Canes, 1888) infesting the cross-bred cattle of 
Ludhiana district. Int. J. Anim. Sci. 15(1):29-31. 

Solomon G, Nigist M, Kassa B (2001). Seasona variation of ticks on 
calves at Sebeta in western Shewa  Zone. Ethiop. Vet. J. 
7(1&2):17-30. 

Solomon G, Silashi M, Niguist M, Thomas C, Getachew T, Abebe M, 
Genet B, Demeke S, Ejigu Z (2007).  Distribution and seasonal 
variation of ticks on cattle at Ghibe Tolly in Central Ethiopia. 
Ethiopian Vet. J. 11:121-139. 

Solomon G,  Kassaye GP, Feseha G, Teferi G, Getachew T (1998). 
Ticks and tick borne  diseases associated with indigenous 
cattle in Didtuyura Ranch, southern Ethiopia. Int. J. Trop. Insect Sci. 
18(1):59-66. 

Stachurski F (2000). Invasion of West African cattle by the tick 
Amblyomma variegatum. Med. Vet. Entomol. 14(4):391-399. 

Tadesse F, Abadfaji G, Girma S, kumsa B ,Jibat T(2012). Identification 
of tick species and their preferred  site on cattle’s body in and 
around Mizan Teferi, Southwestern Ethiopia. J. Vet. Med. Anim. 
Health 4(1):1-5. 

Tesfahewet Z ,Simeon H (2013). Prevalence of ectoparasite infestations 
of cattle in Bench Maji zone, southwest Ethiopia. Vet. World 6(6):291-
294. 

Tesgera T, Regassa F, Giro B, Mohammed A (2017). Study on 
prevalence and identification of ixodid ticks in cattle in Gursum 
district, East Hararghe Zone of Oromia Regional State, Ethiopia. J. 
Parasitol. Vect. Biol. 9(4):27-33. 

Tessema T, Gashaw A (2010). Prevalence of ticks on local and 
crossbred cattle in and around Asella town, southeast Ethiopia. 

Ethiopian Vet. J. 14(2):79-89. 
Thrusfield M (2005).Veterinary Epidemiology. 3rd ed. UK: Black well 

science ltd. P 233. 
Tikit B,  Addis M (2011). Distribution of Ixodid Ticks on Cattle in and 

Around Holeta Town, Ethiopia. Glob. Vet. 7(6):527-531. 
Walker AA, Bouatour A, Camicas JL, Estadapena AA, Harok IG, Hatif 

AA, Pegram RG, Preton PM (2003).Ticks of domestic animals in 
Africa: A guide to identification species. The  University of Edinburgh, 
UK pp:67-80. 

Yalew A, Adugna S, Keffale M (2017). Identification of Major Ixodid 
Ticks on Cattle in and Around Haramaya Town, Eastern Hararghe, 



212          J. Vet. Med. Anim. Health 
 
 
 

Ethiopia. Acta Parasitol. Glob. 8(1):09-16. 
Zenebe S (2001). Study of ticks and tick borne disease on cattle at 

Girran valley in the North Wollo Zone. Proceeding of the Ethiopian 
Veterinary Association, V-15. 

 



Journal of  

Veterinary Medicine and 

Animal Health 

 

 Related Journals Published by Academic Journals 

 

■ Journal of Parasitology and Vector Biology 

■ Journal of Cell Biology and Genetics 

■ Journal of Infectious Diseases and Immunity 

■  Journal of Public Health and Epidemiology 

■  Medical Case Studies 

■  Journal of Medical Laboratory and Diagnosis 

 ■  Journal of Clinical Virology Research 

 


	Front Template
	1 Meaza et al
	2 Bereda et al
	3 Dabasa et al
	Back Template

