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Abstract: Bovine coccidiosis usually affects cattle under 1 year old, but occasionally it may occur in calves over
6 months of age or even in adult cattle. A cross-sectional study was conducted from November 2016 to April
2017 in and around Sodo town, with the aim of determining the prevalence of bovine coccidiosis in calves and
to assess its associated risk factors. A total of 384 calves comprising of 158 cross, and 226 local were sampled
using simple random sampling method. The risk factors included in the current study were age,  sex,  breed,
body condition, and management system. A total of 384 calf fecal samples were collected and a coprological
examination was performed. Descriptive statistics  were  used  to  determine  the  prevalence  and  Pearson’s
Chi-square (x ) test was applied to assess the association between the prevalence of coccidiosis and different2

risk factors. Out of the total 384 coprologically examined samples, 88(22.9%) were found to be positive for
Eimeria oocysts. The overall age wise prevalence was found to be almost similar for both 0-5 months (22.3%)
and 6-12 months (23.7%) age groups of calves. Though there was no a significance difference, the prevalence
was somehow higher in male calves (27.1%). There was no significant variation in the prevalence between cross
(21.5%) and local (23.9%) breeds of calves. The body condition based prevalence didn’t show a statistical
association in the occurrence of the disease (p>0.05; x =1.449). However, the management based prevalence2

of bovine coccidiosis was showed a significant statistical difference (p<0.05; x =6.160) and the prevalence in2

intensive, semi-intensive and extensive managed calves was found to be 24.8%, 30.6% and 17.1%, respectively.
In general, the current study revealed that calf coccidiosis is prevalent in the study area and can be responsible
for production losses in the dairy industry. Hence, further epidemiological investigations should be conducted
to determine the species of the circulating Eimeria and their associated risk factors as well as the biology of
bovine coccidiosis in different management systems and hygienic conditions.
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INTRODUCTION Bovine coccidiosis usually affects cattle under 1 year

Bovine coccidiosis is a protozoan disease that has a of age or even in adult cattle [6]. The disease occurs
special place among the many parasite species for mainly in young animals, indicating that immunity may
different reasons: caused by various species of Eimeria play a role in the protection of older animals. The two
[1], widespread distribution regardless of the climatic most common factors that precipitate coccidiosis are a
conditions [2], and caused major economic losses in severely contaminated environment and stress related
animal husbandry worldwide [3]. Adult animals are relaxation of immunity [7].
usually   asymptomatic  carriers that often serve as a Thirteen species of Eimeria have been identified in
source of infection for juvenile animals, which are more cattle worldwide [8, 9]. E. zuernii and E. bovis are known
susceptible to infection [4, 5]. to be highly pathogenic, causing morbidity and even

old, but occasionally it may occur in calves over 6 months
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mortality associated with diarrhea, mucus and blood published research work related to bovine coccidiosis.
stains [10]. Incubation periods for E. zuernii and E. bovis Hence, a study has to be done to assess the status of the
are usually 15 to 20 days. Immunity to coccidiosis persists disease and its associated risk factors of this disease in
only 3 to 4 months, and re-infection may occur in the the study area. Therefore, the objectives of this study
absence of continuous challenge. The other species have were to determine the prevalence of bovine coccidiosis in
been shown experimentally to be mildly or moderately calves in and around Wolayta Sodo town and to assess
pathogenic, but they are not considered important the associated risk factors of bovine coccidiosis.
pathogens [11]. 

Coccidia usually infect epithelial cells of the gut MATERIALS AND METHODS
mucosa during the developmental stage. For example,
large, first-generation schizonts of E. bovis and E. zuernii Study Area: A cross section study was conducted in and
can be found in endothelial cells of the central lacteals in around Sodo town, Southern Nation Nationalities People
the small intestine and in connective tissue cells of the Regional State, Southern Ethiopia. Sodo town is located
lamina propria respectively [12]. It is transmitted by about 390 km South of Addis Ababa. Sodo town is
ingestion of sporulated oocysts. Infection is acquired located at latitude of 8°50°N and longitude of 37°45°E.
from contaminated feed, water and soiled pastures, or by Topographically, the area is marked by hilly, flat, steep
licking a contaminated hair coat [13]. slopes, and gorges and a number of streams and

Usually clinical coccidiosis is a result of the mountains. The highest mountain is Damota, 2500 m
interaction of several factors, including age of the animals, above sea level, which is located near Sodo town [22].
the number of ingested oocysts, production systems and Soddo town is divided into eleven Kebeles  and  three
management practices, hygienic conditions, stable sub-towns (kifle-ketema). The total population of Sodo
temperature, season and the level of stress for the town is 102,929 people. Of these 53,180 and 49,749 are
animals, which may favour a clinical outbreak of males and females, respectively [23]. The livestock
coccidiosis [14, 15]. Most signs of bovine coccidiosis are population in the area is estimated to be 68,900 cattle, 1992
chronic or subclinical and including anorexia, loss of sheep, 382 goats, 121 horses, 131 mules, 488 donkeys and
weight, and hemorrhagic and mucoid diarrhea, 55,191 chicken [24].
dehydration, weak, and listless. Rectal prolapse  may
result from straining without defecation. The clinical Study Animals: The study populations were all calves
course of coccidiosis ranges from 4 to 14 days, and the which are under the age of 1 year in and  around Sodo
mortality rate may be as high as 24% in severe outbreaks town. Calves (most of the time indigenous zebu cattle
[12, 13, 16]. from surrounding areas of Sodo) visiting Sodo Zuria

Death is primarily a result of diarrhea, which causes Veterinary Clinic, Holstein-zebu  cross  from  Wolaita
a loss of electrolytes and dehydration; however, Sodo ATVET Collage of dairy farm, and from the small
hemorrhaging or secondary complications such as holder dairy farms in and around  Sodo  town  were
opportunistic infections may contribute to mortality. included. The indigenous zebu  breed  calves  found in
Animals that recover from severe infections may suffer the study area were managed under extensive  system.
permanent  production losses outbreaks of this disease The dairy herd of holstein-zebu breed at Sodo ATVET
have also been associated  with  cold  seasons  and this Collage farm was  managed  more  or  less  semi
is attributed to the stress caused to the animals  [17]. intensively during the current study period. Small holder
Other stressors such as weaning and crowding also dairy farms in the town were managed in intensive
predispose animals to outbreaks of the disease [18]. husbandry practice.
Diarrhea caused by E. alabamensis has been reported in
Sweden and Germany [19]. Other species of Eimeria Study Design and Sampling Technique: A cross-
seldom cause diarrhea, and mixed infections are common sectional study was conducted in and around Sodo town
[14, 15]. to determine the prevalence and associated risk factors

Although, coccidiosis is an important cause of calf bovine coccidiosis in calves. A total of 384 calves
morbidity and mortality in Ethiopia, very little attention comprising of 158 cross, and 226 local were sampled using
has been given to this disease though few studies have simple random sampling method. The risk factors included
been undertaken in various parts of the country [5, 20, 21]. in the current study were age, sex, breed, body condition,
Moreover, in the current study area there was no and management system.
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Fig. 1: Map of the study area [25].

Sample Size Determination: Sample size required for the preserved in 10% formalin then transported to Wolaita
study was determined using the formula given by Sodo Regional Veterinary Laboratory and Wolaita Sodo
Thrusfield [26]. To calculate the sample size 95% University Laboratory for laboratory examination. At the
confidence level, 5% of desired absolute precision, 50% time of sampling, the name of the owner, date of sampling
expected prevalence, since there was no any published and the sex, breed, body condition and management
data related to its prevalence in the study area till the time system were recorded for each calf. Floatation method
of the current study, were used. using saturated sodium chloride solution was adopted for

Conboy [27].

where: flotation is based on the fact that there are differences in
n = sample size, the specific gravity of parasite eggs, cysts, and larva and
z = statistic for a level of confidence that of fecal debris. The feces is mixed in a solution of
d = required absolute precision about 1.2 specific gravity. Many ova are < 1.2 specific
P  = expected prevalence gravity and will float to the top of the solution where theyexp

Therefore using the above mentioned formula and the and will sink to the bottom of the tube. This test
given figures, the sample size was calculated to be 384. concentrates the ova for microscopic view but remember

Sample Collection and Laboratory Investigation: A total test are no indication of the actual worm burden the
of 384 calf fecal samples were collected during the survey. animal carries, since some worm species are more prolific
The fecal samples were collected using universal bottle ova producers than others. Some ova do not float
directly from rectum or immediately after defecation and because  they  are large and heavy, or dense, and will sink

coprological examination as described by Zajac and

Simple Fecal Flotation Method: The principle of fecal

are collected. Most fecal debris is > 1.2 specific gravity

it is only qualitative. Parasite ova numbers found on this
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with the fecal debris. Ova that may be missed with this Body Condition Based Prevalence: Similar to the above
technique are Physaloptera (stomach worm), many flukes, mentioned risk factors, the body condition based
and some tapeworms [27]. prevalence didn’t show a statistically significant

Statistical Analysis: All collected data were entered into medium 22.6% and poor (18.8%) body conditioned calves.
Microsoft Excel Sheet and analyzed through Statistical
Package for Social Sciences (SPSS) Version 16. Management  System   Based    Prevalence:  However,
Accordingly, descriptive statistics such as percentages the management  based  prevalence  of  bovine
and frequency distribution were used to determine the coccidiosis showed a significant statistical difference
prevalence and Pearson’s Chi-square (x ) test was applied (P<0.05; x =6.160)  and  the  prevalence  in  intensive,2

to assess the association between the prevalence of semi-intensive and extensive managed calve was 24.8%,
coccidiosis and different risk factors. A value of p<0.05 30.6% and 17.1%, respectively.
was considered significant.

RESULTS

Overall Prevalence: Out of the total 384 coprologically prevalence of calf coccidiosis was 22.9% in and around
examined samples, 88 (22.9%) were found to be positive Sodo. The current finding was in agreement with the
for Eimeria oocysts. reports of Mehreteab et al. [20] (22.7%) in Dire Dawa,

Age Wise Prevalence: The overall age wise prevalence (22.6%) in Brazil, Kebadu [29] (20%) in Debre Zeit, Nagwa
was determined and it was found to be almost similar for et al. [30] (24.2%) in Egypt, and Yakhchali and Gholami
both 0-5 months (22.3%) and 6-12 months (23.7%) age [31] (21.3%) in Kurdistan. However, it was higher than
groups of calves. previous findings reported by Gedamu et al. [32] (18.5%)

Sex Wise Prevalence: Though there was no significant Germany, Gillhuber et al. [34] (13.3%) in Southern
difference in the prevalence of bovine coccidiosis among Germany, Pilarczyk et al. [35] (17.9%) in Poland, and
the sexes of sampled calves, the prevalence was somehow Yakhchali and Zarei [36] (18%) in Iran, and Heidari and
higher in male calves (27.1%) than in females (20.4%). Gharekhani [37] (9.36%). But it was lower than the

Breed Level Prevalence: The present study showed that Alemayehu et al. [21] (31.9%) in Kombolcha, Rodriguez-
there was no significant variation in the prevalence Vivas  et al. [18] (87.8%) in Mexico, and Davoudi et al.
between cross (21.5%) and local (23.9%) breeds of calves. [38] (50%) in East-Azerbaijan provinces of Iran. Variations

difference (P>0.05; x =1.449) between good (25.0%),2

2

DISCUSSION

The present study revealed that the overall

Kassa et al. [28] (24.9%) in Bahir Dar, Almeida et al. [1]

in and around Sekela District, Bangoura et al. [33] (8%) in

findings of Abebe et al. [5] (68.1%) in Addis Ababa,

Table 1: Overall and risk factor associated prevalence of bovine coccidiosis in calve
Risk factors No. of calve examined No. of positive (%) x p-value2

Age
0-5 211 47 (22.3%) 0.109 0.741
6-12 173 41(23.7%)
Sex
Male 144 39(27.1%) 2.264 0.132
Female 240 49(20.4%)
Breed
Local 226 54(23.9%) 0.297 0.586
Cross 158 34(21.5%)
Body condition
Good 204 51(25.0%) 1.449 0.485
Medium 84 19(22.6%)
Poor 96 18(18.8%)
Management system
Intensive 141 35(24.8%) 6.160 0.046
Semi-intensive 85 26(30.6%)
Extensive 158 27(17.1%)
Overall 384 88(22.9%)
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in the prevalence of calf coccidiosis are most likely hypothesis of Ernst et al. [12], who stated that, Eimeriosis
attributed to the differences in agro-ecology, and in cattle is particularly a problem of confined animals kept
husbandry practices of the study animals in different under intensive husbandry practices. This might be
countries [39]. Moreover, the presence of a concurrent attributed to the fact that management system of the barn,
microbial infection, weather conditions (ambient nutritional status and contamination of the feed or
temperatures and moisture), management in the farms and overcrowding of the animal was different in all
the functional level of protective immunity may be management systems. Moreover, management factors
decisive in whether clinical disease occurs or not [40, 41]. may also be related to greater susceptibility of calves to

The overall age wise prevalence was almost similar coccidial infection. Calves that are reared under artificial
for both 0-5 months (22.3%) and 6-12 months (23.7%) age conditions are exposed to greater  numbers  of  risk
groups of calves. This finding was in agreement with factors for Eimeriosis, such as early weaning, failure to
reports of Alemayehu et al. [21] (24% in 1-6 month and ingest colostrum and difficulty in adapting to artificial
36.5% in >6-12 month) and Abebe et al. [5] (81% in >6-12 high-density diets. Pasture with high concentrations of
months and 61.4% in 0-6 months). animals also present greater quantities of feces deposited,

There was no statistically significant association and consequently, greater contamination of the ground
(p>0.05) between breeds (local (23.9%) and cross (21.5%)) with parasite eggs and oocytes, which constitutes a risk
and the occurrence of coccidiosis. This indicated that for susceptible calves [44].
body condition does not have influence on the
occurrence of coccidial infection. This is due to either CONCLUSION
equal chance of accessing the oocysts or no difference on
protective immunity for the disease. This finding agrees Bovine coccidiosis occurs in almost all areas where
with the report of Abebe et al. [5]. cattle are raised and is usually most common and

Though there was no significant difference in the important in calves.  The  current  study  revealed  that
prevalence of bovine coccidiosis and sexes of sampled calf coccidiosis is prevalent in the study area. Age, sex,
calve, the prevalence was somehow higher in male calves breed, and body condition of the sampled calves didn’t
(27.1%) than in females (20.4%). This finding was in have an association on the occurrence  of  calf
agreement with the reports of Abebe et al. [5], Alemayehu coccidiosis. However, the  management  system
et al. [21], Dawid et al. [42], Heidari and Gharekhani [37] (intensive, semi-intensive, and extensive system) had
and Mehreteab et al. [20]. This suggested that both sexes showed an association with the occurrence of the disease.
of the animals at this age have almost equal likelihood of This might be attributed to the fact that management
being infected with Eimeria. Yet, a higher prevalence in system of the barn, nutritional status and contamination
male (27.1%) calves could be due to the less care given to of the feed or overcrowding of the animal are different in
the male calves as compared to the female (20.4%) calves all management systems. Though the current  study
that are deemed to be future cows [5]. didn’t investigate the Eimerial spp. of bovine coccidiosis,

The body condition based prevalence didn’t show a all in all, the results of the present work showed the
statistically significant in the occurrence of the disease. importance of eimerial infections in calves in the area of
This indicated that body condition does not have study. Hence, the parasite can be responsible for
influence on the occurrence of coccidial infection. This is production losses in the  dairy  industry  by  affecting
due to either equal chance of accessing the  oocysts or their  productivity   performance.  Therefore,  based on
no difference on protective immunity for  the  disease. the above conclusion, the following  points  are
This finding agrees with the report of Abebe et al. [5]. forwarded: Stressors such as weaning, sudden change in
This indicate that body condition does not have influence feed and overcrowding should be minimized as much as
on the occurrence of coccidia infection. This is due to possible. Calves with severe diarrhea should always be
either the level of infection, sampled size or most of the isolated and treated immediately with appropriate drugs.
affected animals harbor the disease without showing Further epidemiological investigations should be
clinical signs [43]. conducted to determine the species of the circulating

The  management   system    (intensive   (24.8%), Eimeria and their associated risk factors as well as the
semi-intensive (30.6%) and extensive (17.1%)) has biology of bovine coccidiosis in different management
revealed that there was statistically significant association systems and hygienic conditions in the country and in
between them (p<0.05). This finding was supported by the particular the study area.
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