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Abstract: A cross sectional study was conducted with the aim of determining the prevalence of Eimeria
infection in calves and identifying the species of Eimeria circulating in and around Assela, Arsi Zone, from
November, 2009 to March, 2010. Accordingly, of the 384 total calves examined at four different study sites an
overall infection rate of 51.8% was recorded based on coprological examination. The calves were invariably
infected with different species of Eimeria. A total of 10 species of Eimeria were identified. The most prevalent
was  E.  bovis  found  in  35.4%  of  the  examined  samples.  The  other  species  found were E. zurnii (9.9%),
E. auburnensis (1.3%), E. canadensis (8.1%), E. ellipsodialsis (7.6%), E. subspherica (5.7%), E. cylindrical
(5.2%), E. alabamensis (4.2%), E. wyomingensis (1.6%) and E. bukidnonensis (1.3%). Eimeria oocysts were
detected in calves from 15 to 345 days of age. Age of the study calves were observed as the most important
factors associated with the occurrence of Eimeria infection in calves. The prevalence rate found to be higher
in age category of 6-12 months (64.7%) than the age category of 0 -6 months (47.2%) and there was a strong
association between intensity of coccidiosis and age of the calves (P=0.002). The prevalence rate also varies
according to the feeding system of the calves. Ground feeding system is found to be higher in prevalence
(67.2%) than the trough (48.9%) and this variation was statistically significant (P=0.009). The prevalence in
sex was recorded to be (51.1%) in male and (52.6%) in the female. There is no statistically significant variation
in infection rate between both sexes (P>0.05). The observation of pathogenic species of Eimeria (E. bovis and
E. zurnii) in calves in this study suggests that coccidiosis may be contributing to the enteric syndromes
affecting calves of the area.
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INTRODUCTION The disease depends on epidemiological conditions,

Bovine coccidiosis is an important protozoan disease such as overcrowding areas in hygienic yards or feedlots
of genus Eimeria affecting calves all over the world [2].
resulting  in considerable economic losses each year to The parasite infects the intestinal tract and cause mild
the beef and dairy industries [1]. The disease can be to severe diarrhea most frequently in calves between three
produced by several Eimeria species of which E. bovis weeks and six months of age [5], although occasionally
and E. zuernii are the most pathogenic and the chief occur in yearlings and adults [6, 5].
culprits for the disease in cattle [2, 3]. Compared to clinical coccidiosis, non-apparent or

The source of infection is feces of clinically affected subclinical coccidiosis is more important and may account
or carrier animals and the susceptible animal contracts the for over 95% of all loses associated with coccidiosis. It is
infection by ingesting feed or water, or by licking the hair one of the most economically important parasitic diseases
coat contaminated by infected feces. This can happen of cattle and costs cattle ranchers more than 400 Million
either indoors or outdoors around drinking and feeding USD annually in lost profit due to reduced feed efficiency,
troughs in order for coccidial oocysts to become infective slower weight gain and increased susceptibility to other
[4]. diseases [7].

which precipitates massive intake of oocysts from places
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Although  coccidiosis  is  an   important   cause of Human Population: The total human population of Arsi
calf morbidity and mortality in Ethiopia, very little area is estimates to be 2, 327, 009(49.9% male and 50.1%
attention  has  been  given  to  this  disease  [8]. Assela is female). 90.24% of the population in rural settlement with
one   of   the cities   of   Ethiopia   where   urban  and a population growth rate of 2.23% in rural and 4.1 % in
rural dairy farms are working to provide milk and milk urban area [9].
products for the population of the city and also has a
good  potential  for  feed  in  and  around, while few The Study Site: The present study was conducted from
studies have been undertaken in various parts of the October 2009 up to April 2010 in four different areas of
country. Tiyo Woreda.

Considering the importance of coccidiosis in cattle
and the scarcity of data in this area: This study was Kulu: This area is located outside town at a distance of 14
undertaken with the objectives; km and represented by altitude of 2700 m.a.s.1. The

To determine the prevalence of coccidiosis in calves and equine (table 1) the area is covered with dense mixed
and its associated risk factors. type of vegetation [10].
To identify major Eimeria species circulating in and
around the study area. Kobolcha Area: The area is located inside Assela town

MATERIALS AND METHODS was 1650m.a.s.1. The dominant species of animal are

Description of the Study Area
Arsi Zone Central Ethiopia Study Population: The study population includes all
Topography and Climate: Arsi is situated at 6°59 - 8°49 N calves aged less than 12 months in selected four peasant1

altitudes and 38°41 -40° 44 E longitude in central Ethiopia, associations of Tiyo Woreda.1 1

175 km south east of Addis Ababa. The altitude of the
area ranges from 1780-3100 m.a.s.l and characterized by Study Design: A cross –sectional study design was used
mid subtropical weather ranging from 50°C-28°C. The to determine the prevalence of Eimeria infection of the
average rain fall is 1200 mm and mostly with clay type of target population.
soil in rare case black soil. The area covers 23, 674.72 km
square representing only 2% of the total land surface of Sample Size Determination: Since there is no previous
the country. Topologically, Arsi has high land study done in and around Assela town to establish the
escapement and low land areas. The high land areas are prevalence of the disease, the sample size is determined
found centrally and the low lands dominate the periphery by taking the prevalence of 50% coccidiosis using the
of the area [9]. formula given by Thursfiled [11].

Vegetation: The Vegetation of the area changes ranging
from scattered trees and bushes to dense shrubs and
bushes  into  bushy  and  soft  grass of rainy season. where n = desired sample size, d=0.05 and p=0.05(50%)
From the total area 43% is used for grazing 35% for
cultivation 8.6% forest land 2.7 % unproductive and
10.7% productive but unutilized land [9].

Live Stock Population: The major land cover is thus used Sampling Methods: Simple random sampling technique
for grazing which support on an average 27 livestock per was used to select the study subjects. Out of 18 Peasant
hectare. Live stocks are major agricultural resource in the Association (PAs) of Tiyo district, four of them were
area. Arsi has livestock population of 5, 234, 598(2, 249, selected by considering the difference in altitude and
479 cattle, 928, 603 sheep, 467, 221 goats, 154, 701 donkey households were randomly selected. A calf from each
197, 365 horse, 36.016 mules, 11, 716 came, 1, 189, 497 selected household of A was examined with equal sample
poultry [9]. size from each PA.

dominant species of animal in this area are sheep, cattle

about which about 43 km far apart. The altitude of the area

sheep, cattle and equines [10].

= 384
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Fig. 1: Study site
Source: FAO-Crop Diversification and Marketing Development Project

Table 1: Livestock population in the study sites
Livestock population Kulu Kobolcha Dugdaukulu Kulumsa
Sheep 1169 885 900 2000
Cattle 4173 2100 2401 3980
Goat 120 24 85 1030
Horse 220 106 180 500
Donkey 750 300 527 805
Source (TWRAD, 2008)

Sample Collection and Laboratory Investigation: Fresh Data Management and Statistical Analysis: The MS excel
fecal samples (20g) were collected directly from rectum or spread sheet program was employed to create data base
immediately after defecation using sterile disposable and SPSS statistical software version 13.0 was used to
plastic gloves and transported to Asela Regional analyze the data. Chi square Statistics were used to test
Veterinary Laboratory was kept at 4°C in a refrigerator the association between variables and descriptive
until processing within 48 h of arrival. At the time of statistics to summarize the data in tables.
sampling, the name of the owner, date of sampling and the
area, sex, breed, age and feeding system was recorded for RESULTS
each calf. Floatation method was adopted for coprological
examination as described by Zajac and Conboy [12]. Overall Prevalence of Eimerian Infections: During the

Quantitative fecal examination was performed by MC study period a total of 384 calves were examined of which
master Technique to determine the number of oocysts per 199(51.8%) (95% CI=6.803-56.843) were positive for
gram of feces(OPG) according to the procedures describes Eimerian oocysts (Table 2).
by Kaufmann [13], for species identification, sample were
mixed thorough with 2.5% potassium dichromate solution Prevalence of Eimeria Species Infection by Area: The
and allowed to sporulate for 10-14 days at room prevalence  of  Eimeria  species  infection  of the four
temperature. After sporulation the fecal mixture was areas and infection rate of each species among the total
centrifuged and the sediment was pressed by centrifugal number of animals examined is summarized in (Table 3).
flotation procedure using Sheather’s sugar solution with With regard to species identification a total of 10 species
specific gravity of 1.27 to recover the oocysts [14]. were  identified. The most prevalent was E. bovis found in
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Table 2: Revalence of the different species of Eimeria among the total number of calves examined (n=384)

Species Number of positive calves Prevalence (%)

E. bovis 136 35.4
E. zurni 38 9.9
E.auburnensis 32 8.3
E. subspherica 31 8.1
E.Canadensis 29 7.6
E. ellipsodasis 22 5.7
E. alabamensis 20 5.2
E. cylinderica 16 4.2
E.wyomignesis 6 1.6
E. bukidnonesis 5 1.3
Total 199 51.8

Table 3: Prevalence of Eimeria infection in calves by study sites

Spp Kombolcha (n=96) Kulumsa (n=96) Kulu (n=96) Dugda (n=96) Over all infection(n=384)

E. bovis 45(46.9) 58(50) 36(37.5) 7(7.3) 136(35.4)
E. suernii 11(11.5) 11(11.5) 12(12.5) 3(4.2) 38(9.9)
E.aubrnensis 9(9.4) 14(14.6) 8(8.83) 1(1) 32(8.3)
E. subspherica 7(7.3) 15(15.6) 7(7.3) 1(1) 31(8.1)
E.candidiasis 11(11.5) 7(7.3) 7(7.3) 4(4.2) 29(7.6)
E. ellipsodidasis 6(6.3) 5(5.2) 9(9.4) 2(2.1) 22(5.7)
E. alabamenisis 4(4.2) 6(6.3) 8(8.3) 2(2.1) 20(5.2)
E. cylindarica 4(4.2) 5(5.2) 4(4.2) 3(3.1) 16(4.2)
E. wyomignesis 3(3.1) 1(1) 2(2.1) 0(0) 6(1.6)
E. bukidnonesis 0(0) 3(3.1) 1(1) 1(1) 5(1.3)

Note: - Numbers in parenthesis are in percent

Table 4: Prevalence of Eimeria infection in relation to age of calves

Age group (month) Number examined Number infected % infected 95% CI

0-6 282 133 47.2 46.67-63.74
>6-12 102 66 64.7 46.64-73.37

Total 199 51.8 46.80-56.84

= 9.233 P-value = 0.0022

Table 5: Prevalence of Eimeria in relation to the feeding system

Feeding system Number examined Number infected % infected 95% CI

Ground 61 41 67.2 59.12-74.05
Through 323 158 48.9 38.75-54.05

Total 384 199 51.8 46.80-56.84

X = 6.880 p-value =0.0092

Table 6: Prevalence of Eimeria infection in both sexes

Sex Number examined Number infected % infected

Male 190 97 51.05
Female 194 102 52.60

Total 384 199 51.8

35.3% of the examined samples. Of the 199 calves’ 2 to 7 species. There is statistically significance difference
positive for Eimeria, 46.2% were infected with single among the different areas in Eimeria infection (  =9.143,
species whereas the remaining 53.8% were infected with P<0.05).

2
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Prevalence of Eimeria Infection in Different Age Groups: (E. bovis and E. zurnii) in infected calves and the greater
Age of the calves was strongly associated ( = 9.233, proportions of sub clinical infection could negatively2

P<0.002) (Table 4) with the risk of infection with Eimeria influence animal productivity and cause economic losses
species. Oocysts of Eimeria species were recovered in from poor feed efficiency, slow weight gain, weight loss,
calves  over  a  wide  range  of ages from 0 to 345 days. failure of the calves to grow to their full potential and
The youngest age at which the oocysts of Eimeria species increased susceptibility to other diseases [21], moreover
were detected first was 15 days. of valves or the hair coats and cause severe coccidiosis

Prevalence of Eimeria Infection in Feeding System of the areas [5].
Calves: A significant (  = 6.880, P=0.009 (Table 5) In this study mixed infections of a single calf host2

association was also observed between the feeding with several Eimeria species were commonly observed.
system of calves (whether in feed troughs or directly on The number of Eimeria species in fixed infection per
the ground) and the risk of infection with Eimeria species. examined sample ranged from 2 to 7. This finding is similar

Prevalence of Eimeria Infection in Both Sexes: The Netherlands [23], both of which reported 7 species. In
Eimeria infection prevalence in sex was recorded to be turkey who reported 6 species [18] and report of 5 species
51.05% (95% CI=34.70-54.41) in the male calves and in Canada [24]. This is in line with the observations of
52.60%( 95%CI=40.23-59.80) in the females as shown in Chibunda et al. [25] and Kennedy [5] and Svensson [26]
(Table 6) there is no statistically significant variation in all of which state that development of Clinical disease
infection rate between both sexes ( =2.99). depends on the number of oocysts ingested. Even though2

DISCUSSION calves the intensity of infection decreased with age of

In this study the overall prevalence of Eimeria In the present study the highest intensity of oocysts
species infection is (51.8%) in Asela, which is almost output was detected in calves <6 months of age. This
coincides with previous report within the range of 19.3% suggests the presence of immature Immune system in
to 59% prevalence [15]. This study is almost the same younger calves resulting in more susceptibility to
result with the research done at the same time in Jimma coccidiosis than older calves with immunity from previous
town with the overall prevalence of 51.42% [16]. But exposure, hence more resistant to subsequent reinfections
higher results were recorded with the observation made as indicated by Chibunda et al. [25] and Faber et al. [21].
by Rahmeto et al. [9] who reported 68.1% Eimeria The age of the calves was also strongly associated
infection in calve of 40 dairy farms in Addis Ababa city (p<0.002) with the risk of infection that was reflected by
and Debere-Zeit town, a neighboring country Kenya, the prevalence of Eimeria species and appeared to
67.4% [17], 68% in Turkey, [18] and 70 % in South Africa increase with that the age of the examined calves. As a
[19]. This variation is most likely attributed to the result,  higher  infection  rates  were  observed in calves
differences in Agro-ecology, management and husbandry >1-12 months of age (64.1%) than calves of 0-6 months of
practices of the study animals in different countries. age(47.2%), this is most likely due to the fact that almost

This study showed that E. bovis (35.3%) was the all of the study calves older than 6 months were housed
most prevalent species followed by E. zurnii (9.9%) and as large numbers in overcrowded condition and in
E. auburnesis (8.3%) which is the same order of physical contact with adult animals that favored higher
prevalence in the Eimeria species with the study done at infection rate from a greater chance of licking each other
the same time in Jimma town dairy farms [16]. These and ingestion of larger number of oocyts.
species  are  the  most  frequently reported coccidian in These findings are also in line with earlier studies of
out breaks  of Coccidiosis throughout the world [20]. Oda and Nishida [27], Rodriguez Vivas [28] and Piliarcyk
Even though most of the examined calves were infected et al. [14] and [6].
with Eimeria species, clinical Coccidiosis was observed There was also a significant association between the
onlyina small proportion of the infected calves (14.30%). likelihood of Eimeria infection and whether the calves fed
This observation suggests that most Eimeria species in directly on the ground or in feed troughs. This finding is
calves in the study area usually result in sub clinical in agreement with the recommendation described by
infections.  This  high prevalence of pathogenic species Radostits  et al.  [4]  and [6] to avoid the feeding of calves

in highly susceptible new calves that are kept in these

to the result in the Unites States [22] and, in the

the rate of infection increased with the age of examined

calves.
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on the ground as this increases the chance of 5. Kennedy, M.J., 2001. Coccidiosis incattle in
contamination of the feed with Eimeria oocyts. In the AGRIIFACTS. Edmonton, Alberta Canada: Alberta
present finding both sexes showed equal susceptibility to agriculture, food and Rural Development,
infection with Eimeria infection, hence sex dependent government of Alberta. 
variation was not encountered. 6. Soulssby, E.J.I., 1982. Helminth, Arthropods and

Conclusion and Recommendation: The result of present Bailliere Tindall and Cassell., pp: 594-664.
study indicate that Cocidiosis is one of the major disease 7. Dedrickson, B.J., 2002. Coccidiosis inbeef calves.
of calves in and around Assela, Arsi Zone. The Feedlotmagazine online, 10(1). Availablehttp://www.
prevalence of infection in calf is high and E. bovis is the Feedlotmagazina .com.html.
dominant Eimeria species responsible for outstanding 8. Rhameto, A., W. Abebe and K. Bersissa, 2008.
clinical manifestation of the disease in the study area. Epidemiology of Eimeria infections in calves in Addis
Higher prevalence rate of Eimeria infection was observed Ababa andDebreZeit Dairy farms, Ethiopia. Intern J.
in animal with poor management system and relatively Appl. Res.Vet. Med., 6(1).
higher altitude areas. 9. Arsi Plan and Economic Development Office

Based on the conclusion and the present finding of (APDO), 2007. Arsi plan and economic Development
the disease the following recommendations are forwarded: Office, Socio Economic Data on Arsi Zone, Asella,

Further epidemiological study should be conducted 10. Tiyo Woreda Rural and Agricultural Development,
in the area including environmental factors like age 2008. Tiyo Woreda Rural and Agriculture
and management conditions that helps to design an Development basic data of Tiyo Woreda.
appropriate control measures. 11. Thrusfield, M., 2005. Veterinary epidemiology, 2  ed.
Calves feeding directly on the ground and mixing of UK: Blackwell Science, pp: 178-187.
different age groups should be avoided. 12. Zajac, A.M. and G.A. Conboy, 2006. Veterinary
Isolation of infected calves to avoid exposure to Clinical Parasitology 7  ed, Blackwell Publishing,
other calves should be practiced. Ames Iowa, pp: 4-6. 
Removing a cow and calf from a contaminated pen or 13. Henderix, C.M., 1998. Diagnostic veterinary
area as this interrupts the life cycle of the parasite. parasitology  2   ed.  St.  Louis,  Mo,  Mosby,  Inc.,
Additionally the field veterinarians and stock owners pp: 239-264.
should be aware of the importance and burden of 14. Kaufmann, J., 1996. Parasitic Infection of Domestic
Coccidiosis in calve. Animal: A Diagnostic Berlin. Birkhauser Verleg.,
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