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Status of Poultry Coccidiosis on Private Farm in Addis Ababa City, Ethiopia

Aberaw Akalu

Addis-Ababa-Arada Sub-City Administration Trade Office Urban-Agricultural
Core Process Case Team of Animal Health, Ethiopia

Abstract: A cross sectional study was conducted on poultry coccidiosis of Bovine brown and WLH breed
chickens from February 2016 to May 2017 in Addis Ababa town, Ethiopia. The objectives of this study were
to determine the prevalence of coccidiosis and to assess potential risk factors (breed, age and sex and
management system). The study involved antemortem and postmortem examination of chickens and
parasitological examination  of  oocyst,  gross  and  histopathological  examination  and  identification of
Eimeria species. Out of 635 examined chickens 24.41% (155) of them were harbor different Eimeria species. The
prevalence of cocccidiosis showed statistically significant difference between number of age groups with
maximum  prevalence  above  51days  of  age  was  40.0%  and  management  system  systems  (intensive  and
semi-intensive)  24.75%;  (P<0.05). However, all over results there was no statistically significant difference
noted among the sex and breeds (P>0.05). In the attempt made to identify the prevalent species of coccidian
in the study area, five Eimeria species were identified, namely Eimeria. Necatrix, Eimeria. Tenella, Eimeria.
Acervulina, Eimeria. Maxima and Eimeria-Burnette with the prevalence of 58.4%, 28.6%, 16%, 16% and 9.6%
respectively. Eimeria. Necatrix was the predominant species in the study area. In conclusion, coccidiosis
remained still a major problem in the farm by changing its mode of occurrence from time to time as to the
variations of the management system. Further strategies needs to be implemented to reduce the loss due to
coccidiosis.
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INTRODUCTION In Ethiopia, poultry production has been hindered by

Ethiopia has large population of chickens estimated disease, coccidiosis, salmonellosis and chronic
to be 48.89 million with native chickens of non descriptive respiratory disease are the important ones Abebe et al.
breed, hybrid of chickens and exotic breed of chickens [5].
mainly kept in urban and peril-urban areas representing Among the infectious diseases of poultry,
96.6%, 0.55% and 2.8%, respectively CSA [1]. From the cocccidiosis is the major parasitic disease. Poultry
total population of chicken in Ethiopia, 99% are raised coccidiosis is an economically important disease in
under the traditional back yard management system, while chicken caused by the intracellular protozoa parasite of
1% is under intensive management system Tadelle et al. Eimeria species with Taylor et al. [6]. Infection by
[2]. Three types of poultry production systems are coccidia in sufficient number to produce clinical
identified in Ethiopia Yami and Taddele [3]. These are manifestations of disease is called coccidiosis Conway
backyard poultry production system, small scale and and Mckenzie [7]. Though nine species of Eimeria have
large-scale intensive poultry production systems. The been identified as causative agents of poultry coccidiosis,
main objective of rearing chicken in all production only seven of them have been reported to be pathogenic
systems is concerned with egg and meat production, for by Kahn [8]. E. tenella and E. necatrix are the most
income generation and home consumption by Nasser [4]. pathogenic   species.    E.   acervulina,   E.   maxima   and

different prevalent diseases from which Newcastle
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E. mivati are common and slightly too moderately MATERIALS AND METHODS
pathogenic while E. brunetti is uncommon but pathogenic
when  it does occur. According  to  Soulsby  [9]  E.  mitis, Study Area: Addis Ababa is the capital city and
E. praecox and E. hagani are relatively non-pathogenic administration center for the Federal Democratic Republic
species. In Ethiopia, poultry coccidiosis caused by E. of Ethiopia. Currently there are 10 “Kifle-Ketemas” in
acervulina, E. necatrix, E. maxima and E. tenella, is Addis Ababa city administration delineated on the basis
endemic in all parts of the country and affects mainly of geographical set up, population density, asset and
young growing birds Safari et al. [10]. Emeria tenella service providers’ distribution and convenience for
causes moderate to severe cecal lesions, sometimes death. administration. Addis Ababa is situated at latitude of
The birds become depressed, have ruffled feathers, the 9 3’North and 38 43’east. It lies in the central highlands
wings droop, have diarrhea and tend to huddle. Food and of Ethiopia at an altitude of 2500 m.a.s.l. It has an average
water consumption usually decreases and may become rainfall of 1800 mm per annum. The annual average
emaciated and dehydrated. Laying hens will experience a maximum and minimum temperature is 26 C and 11 C,
reduction in rate of egg production. Cecal coccidiosis may respectively; with an overall average of 18.7 C. Highest
produce bloody droppings and anemia Whitmarsh [11]. In temperatures are reached in May. The main rainy season
large population of chicken kept confined together, the extends from June to September. Addis Ababa has a
risk of acquiring sufficient dose of oocysts is more likely relative humidity varying from 70% to 80% during the
to occur and the risk factor is very high for young chicken rainy season and 40% to 50% during the dry season. The
than old age groups, which develop immunity from pre- human population is estimated at about 4 million
exposures Becker [12]. Losses due to mortality following inhabitants.
a severe outbreak may be devastating and incidence rates
as high as 80% were observed to occur in the form of an Study Design and Sample Size Determination: A cross
outbreak in Ethiopia. However, losses due to morbidity sectional study design was conducted from February 2016
may be even more costly without the producers being to May 2017 to determine the prevalence of coccidiosis in
aware that their flocks having any disease problem Bovine brown and WLH breed chickens, to identify the 5
Alamargot [13]. According to Mohmad and Hidayatullah prevalent species of Eimeria in the study area and to
[14] World-wide losses to poultry industry due to determine the risk factors of coccidiosis (management,
coccidiosis have been estimated about 800 million $ sex, breed and age). The formula applied to calculate
annually, which may be considered as a reason for sample size was the formula for simple random sampling
devising improved control strategies. The estimates method since it is used as study method and the study
include the costs of prophylactic in feed medication for has considered 95% confidence level and 5% absolute
broilers and broiler breeders, alternative treatments (e.g. precision Thrusfield [15]. 
with amprolium) if the medications fail and losses due to
mortality, morbidity and poor feed conversion of birds Study Methodology 
that survive out breaks. Regarding of poultry coccidiosis Ante-Mortem Examination: Simple questionnaire was
specifically, in Addis-Ababa town information is scant conducted by using interview of owners at the time of
both on local and cross breed chickens. E. necatrix, E. purchase of chicken or attend on the farm to assess risk
tenella, E. acervulina, E. maxima and E. brunetti, were factors  like  breed,  age,  management  systems,  history
identified. Coccidiosis prevalence has decreased among of coccidiosis in their poultry, other problems of the
growers, but is reciprocal in the layers alarming the need poultry, etc. Observational assessment was made at the
for control and prevention measures in the parent stocks. same time to assess manage-mental practices in semi-
Therefore, the objectives of this study were to determine:- intensive  and  intensive  poultry farms. The poultry

To determine prevalence of poultry coccidiosis in tentative diagnosis was made and treatment was
Addis Ababa town provided. Fecal samples were collected from each bird
Identify the causative agents of poultry coccidiosis separately and ante-mortem condition of individual
which is among on the Eimeria species chicken was checked. In addition, blood was collected
To identify the associated risk factors of coccidiosis from each bird using wing veins for the purpose of

flocks were clinically examined and in case of illness a
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obtaining serum samples and preparing smears. Blood of the oocysts were sporulated. After the sporulation time
samples and faecal samples were processed and examined is determined the oocysts was preserved in 2.5%
for helminth eggs. potassium dichromate and stored at 4 C. Oocyst color and

Postmortem Examination: In the event of terminally sick E. maxima that is brown red color and significantly large
birds or dead birds, post-mortem examination was done. in size. The length and width of the individual oocyst
After 18-24 hours stay of chicken in the laboratory for were measured using a calibrated ocular microscope.
ante mortem examination the chickens were killed by neck
dislocation following procedures of Zander and Mallinson Identification of species of Eimeria: Species of Eimeria
[16]. The intestinal tract was opened with scissor,
extending from the duodenum to the rectum including
both cecal pouches. The gastrointestinal tract had grossly
examined carefully described by Lobago et al. [17] and
Gari et al. [18]. The intestinal portions were divided into
4 sections, the upper part (duodenum and jejunum), the
middle part (ileum), lower part (distal ileum and rectum)
and cecal pouches. The intestinal walls of different sites
were examined for thickening, petechiae, coagulative
necrosis, reddening, whitish spots, cecal cores, or
bleeding. The observed gross pathological lesions were
recorded.

Parasitological Examination: The faeces and intestinal
scraping, which was taken after postmortem, of each bird
were collected in separate petri-dish and the intestinal
pooling sample of each individual bird was blended by
mortar and pistol and then floatation technique using
sodium chloride solution were applied to harvest oocyst
Bowman[19]. Calibration of the objective lens was done
based on the procedures described by Conway and
McKenzie [20]. Then the average length and width was
measured using ocular micrometer from at least 3-5
oocysts to determine the size. Positive samples were
further examined for species identification. 

Sporulation time of the oocysts was identified by
culturing for different time length to identify the Eimeria
species. To determine the sporulation time of the oocysts,
the floatation fluid was removed by washing the oocysts
with tape water and centrifuged 3-4 times. The floatation
solution-free oocyst suspension was preserved in 2.5%
potassium dichromate solution. Thin layer of oocyst
suspension in 2.5% potassium dichromate was added into
Petri-dishes and allowed to sporulate at room temperature,
which the day temperature ranges in average 18-22 C0

Conway and McKenzie [20]. The suspension was
examined by hemocytometer chamber every 3 hours
during the working hours to determine the sporulation
time and the sporulation time was considered when 90%

0

size is mostly helpful characteristics for identification of

were identified by combination of microscopic features of
oocyst morphology (shape, size, sporulation time and
color of the oocysts), the predilection site of Eimeria in
the gut, the nature of gross lesions induced and
histopathological finding as described by Conway and
Mckenzie [20]. 

Data Analysis and Management: The data collected were
coded and entered into Microsoft Excel and descriptive
statistics was utilized to summarize the data using SPSS
version-17 statistical software version 20. The point
prevalence was calculated for all data by dividing positive
samples by total number of examined samples and
multiplied by hundred. Chi-square test (Fisher’s exact for
data with a frequency of less than five in cell) was used to
assess if there were a statistically significant difference in
poultry coccidiosis infection between sex, breed, age and
management groups. For this analysis p-value less than
0.05 was considered as significant where as p-value
greater than 0.05 considered as non significant.

RESULTS

Out of the 635 sampled birds clinical coccidiosis was
found in 155 (24.41%) birds. Of these, clinical coccidiosis
positive cases of 0 %, 10.25%, 16.45%, 16.6%, 24% and
40.0% were found from 1-10 days, 11 – 20 days, 21-30
days, 31-40 days, 41-50 days and >51 days of age,
respectively. There were no cases in the first ten days of
age. The highest number of clinical coccidiosis cases
(40.0%) were, recorded at age >51 days. There was a
statistically significant difference (p< 0.05) in the
prevalence  of  coccidiosis  at  different  age  of birds
(Table 4). 

In  the  current  study,  five  Eimeria  species,  namely
E.  necatrix,  E.  tenella  E.  acervulina,  E.  maxima  and
E. brunetti were identified in single infections. The
distribution and occurrence of Eimeria species at different
age groups infections were significantly different p<0.05



British J. Poultry Sci., 6(3): 80-86, 2017

83

as revealed in Table 5. Regarding the temporal distribution prevalence and accounts prevalence rates of 16%, 16%
of the Eimeria species identified infections at different age and 9.6%, respectively as shown in Table 5. This
of birds, E. necatrix and E. tenella, occurred most difference was statistically significant p< 0.05 as depicted
frequently with prevalence of 58.4% and 28.6%, in Table 5. E. necatrix were diagnosed for the largest in
respectively.  Whereas  the  rest  three  species  identified, number during microscopic examinations of mucosal
E.  acervalina,  E.  maxima  and  E.  brunetti  were low in scraping smears taken from the middle small intestine. 

Table 1: Overall prevalence of clinical coccidiosis in starter, growers and layers in Addis- Ababa on Private poultry farm

Age group of BB & WLH No. of Examined No. of positive Prevalence (%) X –value P-value2

Starter 160 17 10.62 25.36 0.0054
Growers (31=50) 280 60 21.42 32.35 0.0027
Layers (age>50) 195 78 40.00 56.12 0.0013

Total 635 155 24.41

Table 2: Prevalence of poultry coccidiosis by management systems

Variables      Levels No. of Examined No. of Positives Prevalence (%) X –value P-value2

Semi-intensive 216 57 26.11 12.24 0.008
Intensive 419 98 23.43

Total: 635 155 24.75

Table 3: Breed and sex prevalence of clinical coccidiosis in adult layers (parent stocks)

Risk factors No of sampled Birds No of positive cases (%) X –value P- value2

Breed BB 194 53 (27.31) 0.3254 P= 0.743
WLH 38 10 (26.31) 0.1012

Total 232 63 (27.15%)

Sex both breed (Male) 41 13 (31.7%)  0.68 P= 0.212
Both breed (Female) 594 142 (23.9%) 0.28

Total 635 155 (24.4)

Table 4: Mortality rates due to Coccidiosis of Bovine Brown grower chickens in Addis- Ababa on Private poultry farm in 2016/2017

Age group of BB & WLH No. of examined birds’ No. of positive No.of dead birds Prevalence (%)

1-10 days 42 0 0 0.000%
11-20 days 39 4 0 10.25%
21-30 days 79 13 1 16.45%
31-40 days 105 18 1 16.60%
41-50 days 175 42 6 24.00%
>50 days 195 78 10 40.00%

Total 635 155 18 24.41%

Table 5: Distribution of Eimeria Species at different age of birds (N = 635) in Addis Ababa on Private Poultry farm in 2016/2017

Distribution of Coccidian species at different of birds 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Species of Eimeria 1-10 days 11-20 days 21-30 days 31-40 days 41-50 days >51 days Total x (P-value)2

E. brunette 0 (0 %) 0 (0 %) 1 (0.5%) 2 (1.6%) 8 (12.4%) 11 (4.83%) 22 (9.6%) 85.01 (0.0)
E. tenella 0 (0 %) 2 (0 %) 4 (5.6%) 5 (6.7%) 15 (13.2%) 26 (14.3%) 52 (28.6%) 21.2 (0.001) 
E. acervulina 0 (0 %) 1 (0 %) 3 (1.6 %) 5 (8.2%) 7 (11.6%) 15 (8.0%) 31 (16%) 59.66 (0.00)
E. necatrix 0 (0 %) 0 (0 %) 2 (1.1%) 2 (4.3%) 6 (7.10%) 12 (29.2%) 22 (58.4%) 96.1 (0.00)
E. maxima 0 (0 %) 1 (0 %) 3 (4.3%) 4 (10.2%) 6 (9.4%) 14 (8.0%) 28 (16%) 213.1 (0.00)

Total 0 % 4 (10.25 %) 13 (16.45%) 18 (16.6) 42 (24.0%) 78 (40.00) 155(24.41%)
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DISCUSSIONS weeks later. As a result the clinical diseases appear to

The results of the present study illustrate that the 7 weeks, most birds will develop immunity against the
disease coccidiosis is still prevalent in Addis Ababa on diseases. However, this period may be prolonged by
Private farm with prevalence rate of 24.41% (155/635) in mistaken /defective use of anticoccidial drugs; hence a
dead sampled Bovine Brown (BB) and White leghorn slight change was observed in the frequency of
(WLH) from starter chickens up to layers age. It was occurrence of clinical coccidiosis in that the peak of the
observed that there was a statistically significant disease was observed at the age of layers >50 days (>7
difference (p < 0.05) in the prevalence of coccidiosis weeks).
among the six different age groups examined. When Five   Eimeria    species     were     identified,   namely,
compared with the results obtained from the previous E.  necatrix,  E.  tenella  E.  acervulina,  E.  maxima  and
researches done in Ethiopia that reported prevalence rates E. brunetti. There was a significant variation in
of 48.2% with Methusela [21], 38.34%, Lobago et al. [17] distribution or frequency of occurrence of these identified
and 22.3% Abdi et al. [22] in deep litter management species with respect to age (p< 0.05). In all species the
systems, the present prevalence study was increased maximum prevalence was observed at the age of >50 days
markedly. The prevalence of clinical coccidiosis  in  the (>7 weeks), which is true with E. tenella, E. acervulina
present study has increased by approximately 8.6% of  the and E. maxima infection which generally affects chicks
previous prevalence reported by Abdi et al. [22] in dead above 4 weeks of age with maximum prevalence in above
RIR chickens 1-60 days of age in the outside of my study 8 weeks old chicks, whilst older birds are generally
site. On the other hands, the present study has immune as a result of prior infection Hafez [25]; and the
dramatically decreased by 53.73% and 41.83% of the infections with E. necatrix and E. brunetti are seen above
previous prevalence reported by Methusela [21] and 5 weeks of age whereas E. brunette is seen both early and
Lobago et al. [17] respectively. This high reduction of late by McDougald [26]. 
prevalence of coccidiosis observed in the current study In  the  previous  work,  five Eimeria species namely,
may be ascribed mainly to the application of preventive E.  acervulina,  E.  necatrix,  E.  brunette, E. tenella and
measures which basically rely on the  use  of  anticoccidial E. maxima were reported by Abdi et al. [22], in
drugs that were given at early ages. Another reason may Kombolcha study area and the current finding in Addis-
be due to the improvement of the management system, the Ababa the same as that previous work fifth species is
presence of isolation pen and bio security measures when diagnosed in this study area. This can probably be either
compared to the setup in the previous study Methusela due to the prophylaxis use of anticoccidial drugs in feed
[21] and Lobago et al. [17]. There was an improvement in or water, which were observed during the study period or
the stocking density with an observed range of 5-20 presumably due to emergence of drug resistance in which
birds/m which normally was expected to be between 10- the most frequently given drug being amprolium, which is2

15 birds/m  Hamet et al. [23]. However, the prevalence of usually effective for control of E. tenella and E. brunette2

clinical coccidiosis 24.41% in the present study was Lobago et al. [17], or may be due to breed difference. It is
attributed to the occurrence of cannibalism (vent picking) likely that resistance has developed to more recent
and some managerial errors such as defective feeders and anticoccidial drugs Chapman, [27] and very few drugs are
waterers that increase the risk of litter contamination and equally efficacious against all Eimeria species
oocyst build-up and higher litters moisture. The results of McDougald, [26], the occurrence and incidences of
the present study is in consistent with the findings of Gari disease is also, to a great extent affected by the type of
et al. [18] and Tehetena [24], who assessed prevalence chicks reared and breed sensitivities to infection Taylor et
rates of 22.58% in deep litter system and 23.1% in small al. [28]. The practice of feeding premixed coccidiostats to
and large scale production systems in Ethiopia, poultry in large poultry-raising and production
respectively. This finding is in congruent with the establishments has reduced the significance of E. tenella
findings of other authors and researchers regarding the and E. necatrix and emphasized the importance of other
frequency occurrence of clinical coccidiosis with respect species, such as E. maxima. Moreover, many
to the age of birds Methusela [21] and Lobago et al. [17]. coccidiostatic drugs have been directed against E.
This was because most coccidian infections occur at the tenella, with the result that other species are increasingly
age of 3-4 weeks but clinical diseases develop one or more incriminated    as     a     cause     of     poultry    coccidiosis

reach climax at 5-7 weeks of age and as the age exceeded
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Urquhart et al. [29]. Nevertheless, this finding is in 2. Tadelle, D., T. Million,  Y. Alemu   and  K.J.  Peters,
agreement with the previous researcher reports Abdi et al.
[22] who investigated all five Eimeria species in Ethiopia.
The gross and histopathological changes observed for
each species were quite similar to what was previously
described in other studies Amer et al. [30]. Overall, the
finding of the intestinal intussusceptions in this study
was confirmed by mucosal scraping examination and
histopathology and found that it was due to coccidiosis.

CONCLUSION

In conclusion, the results of this study showed that
coccidiosis in the present study, coccidiosis is still a
major burden to poultry producers and veterinary health
professionals in the farm by changing its mode of
occurrence from time to time as to the variation in the
conditions of the management system in Addis Ababa.
Age and types of management system are some of the risk
factors which contribute to the occurrence of coccidiosis
on the study area. Having the above conclusions, the
following recommendations are forwarded: availability of
either vaccine or drug to treat the cases should be insured
among the expected governmental and non-governmental
veterinary professions throughout the year. The owners
of Poultry farms should be aware of the disease and
prepare themselves how to manage coccidiosis within bio-
security management system. Hence, officials of the
respective sector in the town should give attention to
coccidiosis and should make the drugs (e.g. amprolium.)
available in the market at reasonable costs. As well as,
demanding a lot of interventions and research to develop
long-lasting and sustainable prevention and control
strategies so as to get rid of the disease.
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