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Abstract: A cross sectional study was conducted in 828 dead grower chickens and parent stocks in Kombolcha
poultry farm, Ethiopia, between October 2009 and March 2010. The objectives of this study were to evaluate
the prevalence of coccidiosis, to identify the prevalent species of Eimeria and to assess the predisposing
factors. The study involved post mortem examination of dead birds, mucosal scraping examination, examination
of gross and histopathological changes and identification of Eimeria species. Overall prevalence 25.24%
(95 % CI: 22.28 - 28.20) of clinical coccidiosis was assessed. Prevalence rates of 22.3% (95 % CI: 19.20 - 25.65)
and 35.3% (95 % CI: 28.47- 42.05) was recorded in White leghorn (WLH) grower chickens and in parent stocks
of WLH and Rhode Island Red (RIR) breeds, respectively. The prevalence of clinical coccidiosis was
significantly higher in adults than the growers (P < 0.05). However, no statistically significant difference was
observed between sexes and breeds. E. tenella, E. brunetti, E. necatrix, E. acervulina and E. maxima were
identified. E. maxima were found for the first time in the farm. Coccidiosis prevalence has decreased among
growers, but is reciprocal in the adults alarming the need for control and prevention measures in the parent

stocks.
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INTRODUCTION

Coccidiosis remains one of the most expensive and
common diseases of poultry in-spite of advances made in
prevention and through  chemotherapy,
management, nutrition [1] and genetics [2,3]. In all parts
of the world where confinement rearing is practiced,
coccidiosis represents a major disease problem
demanding the attention of poultry producers, feed
manufactures and poultry disease experts [4]. In Ethiopia
despite the immense research works done by several
outstanding researchers in the area of poultry coccidiosis
in different parts of the country [5-11], the disease is still
continued being a major problem demanding much
research and investigation. Regarding the disease poultry
coccidiosis in Ambhara region in Kombolcha Poultry
Breeding and Multiplication centre (KPBMC), information
is scant except Lobago ef al. [12] who have done his
research half decades ago on Rhode Island Red (RIR)

control

grower chickens of age 1- 60 days. However, no research
has been done in White Leghorn grower chickens of 1- 60
days age and parent stocks, yet. Therefore, the objectives
of this research were to evaluate the prevalence of
coccidiosis in White Leghorn grower chickens from 1- 60
days age, to identify the prevalent species of Eimeria, to
determine the prevalence of poultry coccidiosis in the
adult (> 230 days old) parent stocks of Rhode Island Red
(RIR) and White Leghorn exotic breeds and to assess
some of the predisposing factors
occurrence of poultry coccidiosis.

associated with

MATERIALS AND METHODS

Study Area: The study was conducted in Kombolcha
poultry breeding and multiplication centre (KPBMC),
Kombolcha, south Wollo, north eastern Ethiopia of the
Amhara national regional state. It is located 380 km north
of Addis Ababa and 500 km west of Bahir Dar at an
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altitude of 1864 meter above sea level the centre is
situated at 11° 07’ N latitude and 39°44° E longitudes.
The size of the farm is 7.5 hectare. The area has
experienced a bimodal rain fall distribution with a three
year an annual average of 1038 mm, annual mean
temperature of 18°C and relative humidity from 23.9% to
79% [13].

Study Birds: The study was performed in two different
bird age groups in which the first study group was carried
out in layer type White Leghorn (WLH) breeds of grower
chickens age from 1-60 days, which were kept for an
extension service program. The second study group was
comprised of adult breeders (layers) of Rhode Island Red
(RIR) and White Leghorn breeds to evaluate the
significance of coccidiosis in these breeds and to compare
the prevalence between ages (young versus adult). The
farm hold 19,212 WLH grower chickens of five different
batches’ hatched with a week age difference (interval)
reared in 6 houses and 5,158 adult breeders (layers) of RIR
and WLH bovans breeds, kept under intensive deep litter
management system.

Housing and Poultry Management: The Kombolcha
poultry breeding and multiplication centre (KPBMC) is a
deep litter large scale state owned intensive poultry farm
with a land holding capacity of 7.5 hectare. Currently, the
farm has 13 functional poultry houses from which 6 were
used for rearing of 19,212 grower chickens and the
remaining 7 houses were for raising of parent stocks,
during the study period. Four of the rearing houses have
an area of 307 m’ and the rest two houses have 207 m’
each. Each of the four parent stock houses has an area of
350 m® and the remaining three houses have an area of
307 m’.

The farm has flock sizes ranging from 2180 - 4190
per rearing house and 1170 - 2000 per raising
(parent stocks) houses. Feed is given in troughs
suspended at a breast height for chickens above 3 wks of
age, but for the very early age chicks the trough is put on
the ground. Watering is given through pipe using cup
connected with hollow plastic tubes and suspended
above the ground. They are closed and opened manually
but operate automatically when pressed by chicken’s
mouth [12].

The farm’s flock health management was basically
based on prevention and comprised of vaccination,
medication, bio - security and sanitation (cleaning and
disinfection). Vaccination against New castle disease was
given in three rounds at 1-7, 18-21 and 60" days of age.
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Moreover, Gumboro (infectious bursal disease)
vaccination was also given at 21* and 28" days of age.
Anticoccidial drugs were also given to the growers
starting from the second weeks of age for 7 to 14 days
during the growing periods for prevention purposes.

Study Design and Sample Size Determination:
The study design consists of cross sectional study to
determine the prevalence of coccidiosis in dead birds of
grower chickens of WLH breeds and adult breeders
(layers) of RIR and WLH bovans breeds and to identify
the prevalent species of Eimeria in the study area.
The sample size was determined based on the assumption
of the possible or expected prevalence rate of the
disease recorded in the study area which was 38.34% [12].
The formula applied to calculate sample size was the
formula for simple random sampling method and the study
has considered 95% CI and 5% absolute precision [14].
Therefore, a minimum sample size of 363 birds was
considered for this study.

Post Mortem Examination: Post mortem examination was
conducted on these randomly selected 638 dead grower
chickens and 190 adult parent stocks following the
procedure described by Conway and McKenzie [15]
and the gastro intestinal tract was thoroughly examined
for gross pathological changes as described by Gari et al.
[11] and Lobago et al. [12].

Mucosal Scraping Examination: Mucosal scrapings to
demonstrate the parasite developmental stages of
coccidia along with lesions by microscopic examination
were done according to Lobago et al. [12].

Histopathological Examination: Tissue samples of
intestines about 1-3 cm length were collected and
submitted to the pathology section of the Faculty of
Veterinary Medicine, University of Gondar and processed
for histopathological examination according to Luna [16].

Identification of Species of Coccidian: Eimeria species
were identified morphologically and histopathologically
based on the identification characteristics given by
Conway and McKenzie [15].

Data Analysis: The data were analyzed using SPSS
version-17 statistical software. Pearson’s Chi square test
has been used to measure statistical significance of
results. In order to consider a result to be statistically
significant 95% CI and P value < 0.05 has been taken.
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RESULTS

Overall Prevalence of Clinical Coccidiosis in Growers
and Adult Layers: Out of the total 828 birds examined,
overall prevalence 25.24% of clinical coccidiosis in both
growers WLH and adult layers of WLH and RIR breeds
was recorded (Table 1). The difference between the
growers and adults was statistically significant p < 0.05.
The prevalence was higher in adults (35.3%) as compared
to growers (22.3%).

Prevalence of Coccidiosis and Eimeria Species
Identification in Growers of WLH Breeds: Out of the 638
sampled dead birds clinical coccidiosis was found in 142
(22.3%) birds. Of these, clinical coccidiosis positive cases
0f 16.5%, 51.4%, 67.3% and 41.0 % were found from 21-30
days, 31-40 days, 41-50 days and 51-60 days of age,
respectively. There were no cases in the first twenty days
of age. The highest number of clinical coccidiosis cases
(67.3%) were, recorded at age 41-50 days. There was a
statistically significant difference (P<0.05) in the
prevalence of coccidiosis at different age of birds
(Table 2).

In the current study, five Eimeria species, namely
E. acervulina, E. necatrix, E. brunetti, E.tenella and
E.maxima were identified in single infections. Mixed
infections were the predominant cases recorded due
to E. temella together with any of the four species
(E. brunetti, E. necatrix, E. acervulina and rarely with
E. maxima). The distribution and occurrence of Eimeria
species at different age groups as either single or mixed
infections were significantly different and in all species,

the peak of occurrence or prevalence was noted at age
41-50 days. Regarding the temporal distribution of the
Eimeria species identified, either as single or mixed
infections at different age of birds, E. tenella and
E. brunetti, occurred most frequently with prevalence of
37.86% and 29.22%, respectively. Whereas the rest three
species identified, E. acervalina (15.22%) E. necatrix
(12.35%) and E.maxima (5.35%) were low in prevalence.
E. maxima were diagnosed for the first time in the current
study in this study area. It was the largest in size, ovoid
in shape and has golden brown colour observed during
microscopic examinations of mucosal scraping smears
taken from the middle small intestine. Moreover,
histopathological examination results revealed large
gametocytes.

Prevalence in RIR and WLH Parent Stocks (Layers):
In a trial to find whether there is a difference in the
prevalence of clinical coccidiosis in adult layers between
RIR and WLH breeds, it was found that out of the 190
examined dead birds, clinical coccidiosis was found in 67
(35.3%) birds. Of this total prevalence, the prevalence of
clinical coccidiosis in RIR and WLH was found to be
26(36.1%) and 41(34.7%), respectively. Moreover, the
prevalence in male and female birds of both genotypes
was 32.3% and 36.8%, respectively (Table 3). The
occurrence of clinical coccidiosis in the RIR and WLH
bovans breeds was not significant. However, the
prevalence was a bit higher in Rhode Island Red breed
than White Leghorn breed (Table 3). Likewise, the
prevalence between male and female was also not
significant (Table 3).

Table 1: Overall prevalence of clinical coccidiosis in growers and adult layers in Kombolcha poultry farm

Age group No. examined No. of positive cases Prevalence (%) 95% CI

Growers 638 142 22.3% 0.1920 - 0.2565
Adults 190 67 35.3% 0.2847- 0.4205
Total 828 209 25.24 % 0.2228 - 0.2820

Table 2: Mortality rates due to Coccidiosis of White Leghorn grower chickens in Kombolcha Poultry farm between 2009/2010

Age group No. examined No. of positive cases Prevalence (%) 95% CI
1-10 days 224 0 0% 0-0.0169
11-20 days 102 0 0% 0-0.0363
21-30 days 79 13 16.5% 0.0988 - 0.2615
31-40 days 37 19 51.4 % 0.3589 - 0.6655
41-50 days 113 76 67.3% 0.5816 - 0.7522
51-60 days 83 34 41.0 % 0.3101 - 0.5171
Total 638 142 22.3% 0.1920 - 0.2565

¥2=261.995%, df=5; p value = 0.000
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Table 3: Breed and sex prevalence of clinical coccidiosis in adult layers (parent stocks)

Risk factors No of sampled dead birds No of positive cases (%) 95 % CI 1% (P- value)

Breed RIR 72 26 (36.1) 0.2501- 0.4720 0.037* (P=0.848)
WLH 118 41 (34.7) 0.2616 - 0.4334

Total 190 67 (35.3%) 0.2847- 0.4205

Sex Female 125 46 (36.8%) 0.2835-0.4525 0.378*(P=0.539)
Male 65 21 (32.3%) 0.2094 - 0.4368

Total 190 67 (35.3) 0.2847- 0.4205

Cannibalism, high stocking density, inadequate
cleaning of utensils, absence of isolation pen (mixing of
sick and healthy birds in a house), defective feeders and
waterers which allow the birds to enter in to the utensils
and defecate in them, defective or mistaken inclusion of
anti coccidial drugs in feed/water and the deep litter
system (quality of the litter/infrequent change and turning
of the litter) were identified as the main predisposing
factors responsible for the prevalence of coccidiosis
(25.24 %) in the present study.

DISCUSSION

The results of the present study illustrate that the
disease coccidiosis is still prevalent in KPBMC with
prevalence rates of 22.3% (142/638) and 35.3% (67/190)
in dead sampled White leghorn (WLH) grower chickens
of age 1-60 days and in parent stocks of WLH and Rhode
Island Red (RIR) breeds, respectively. Mean while,
the prevalence of clinical coccidiosis in adult parent
stocks is significantly higher than the young (1-60 days)
age WLH breeds P <0.05 (P = 0.000). This finding is not
inline with findings of Methusela et al [7] and
FAO/ILRI [17]. This discrepancy may come from the
managerial problems in which less emphasis was given to
the parent stocks where there is high stocking density,
poor quality of litter, inadequate cleaning, poor ventilation
system, high burden of predators like mice and rats, lack
of prophylactic strategy against the disease and presence
of different ages of birds in a single house. Plus to these
factors extensive use of certain anticoccidial drugs for
prevention purposes, starting from the second week of
age of the growing period for two weeks duration, which
might not allow the development of immunity at
adult stage [2, 3, 18], may be the other contributor.
Inappropriate anti-coccidial prophylactic dose application
in the farm has also been incriminated for drug resistance
and increased prevalence of the disease the
current study. This finding, on the other hand, may
be  supported by other authors and researchers
justifications regarding age susceptibility
coccidiosis [2, 3, 19].

in

and to
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In the current study coccidiosis prevalence was
22.3% in dead WLH chickens 1-60 days of age. It was also
observed that there was a statistically significant
difference (P<0.05) in the prevalence of coccidiosis among
the six different age groups examined. When compared
with the previous study done in this study area by
Lobago et al. [12] in dead RIR chickens 1-60 days of age,
the prevalence of clinical coccidiosis in the present study
has decreased by approximately two-fifth of the previous
prevalence i.e. 16.04% in the study site. This high
reduction of prevalence of coccidiosis observed in the
current study may be ascribed mainly to the application of
preventive measures which basically rely on the use of
anticoccidial drugs that were given at early ages starting
from the second weeks of age for duration of 7 to 14 days
of the growing periods. This may be also due to breed
difference as the previous study had been done on RIR
breeds. The other reason may be due to the slight
improvement of the management system and bio security
measures when compared to the setup in the previous
study [12]. There was an improvement in the stocking
density with an observed range of 8.43 birds / m”to 16.71
birds / m” which normally was expected to be between 10-
15 birds / n? [20]. However, the prevalence of clinical
coccidiosis 22.3% in the present study was attributed to
the absence of isolation pen, occurrence of cannibalism
(vent picking) and some managerial errors such as
defective feeders and waterers that increase the risk of
litter contamination and oocyst build-up and higher litters
moisture.

The results of the present study is in consistent with
the findings of Gari et al. [11] and Tehetena [21], who
assessed prevalence rates of 22.58% in deep litter system
and 23.1% in small and large scale production systems in
Ethiopia, respectively. Although the disease coccidiosis
appeared to occur for the first time since 28" day of age,
the highest frequency occurred in the age group between
41-50 days (6-7 weeks). This finding is in congruent with
the findings of other authors and researchers regarding
the frequency occurrence of clinical coccidiosis with
respect to the age of birds [9, 12, 22]. This was because
most coccidian infections occur at the age of 3-4 weeks
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but clinical diseases develop one or more weeks later. As
a result the clinical diseases appear to reach climax at 5-7
weeks of age and as the age exceeded 7 weeks, most birds
will develop immunity against the diseases. However, this
period may be prolonged by mistaken /defective use of
anticoccidial drugs; hence a slight change was observed
in the frequency of occurrence of clinical coccidiosis in
that the peak of the disease was observed at the age of
41-50 days (6-7 weeks) unlike the findings of Lobago et al.
[12].

In the present study, five Eimeria species were
identified, namely, E. acervulina, E. necatrix, E. brunetti,
E. tenella and E. maxima. There was a significant
variation in distribution or frequency of occurrence of
these identified species with respect to age (p < 0.05).
In all species the maximum prevalence was observed at
the age of 41 to 51 days (6-7 weeks), which is true
with E. tenella infection which generally affects chicks
below 10 weeks of age with maximum prevalence in 4 to 8
weeks old chicks, but in chicks below 2 weeks it is rarely
seen [23], whilst older birds are generally immune as a
result of prior infection [24] and the infections with
E. acervulina and E. maxima are seen at3 - 6 weeks
of age and then E. necatrix at 8 - 18 weeks of age,
whereas E. brunmetti is seen both early and late [25].
However, in the previous work, four Eimeria species
namely, E. acervulina, E. necatrix, E. brunetti and
E. tenella [12], were reported in this study area and the
current finding adds the fifth species E. maxima which
was diagnosed for the first time as one of the prevalent
Eimeria species in the study site. E. maxima were found to
be the first diagnosed species of Eimeria in this study
area. This can probably be either due to the prophylaxis
use of anticoccidial drugs in feed or water, which were
observed during the study period or presumably due to
emergence of drug resistance in which the most
frequently given drug being amprolium, which is usually
effective for control of E. tenella and E. brunette [12], or
may be due to breed difference. It is likely that resistance
has developed to more recent anticoccidial drugs [26-29]
and very few drugs are equally efficacious against all
Eimeria species [25], the occurrence and incidence of
disease is also, to a great extent affected by the type of
chicks reared and breeds sensitivities to infection [22].
The practice of feeding premixed coccidiostats to poultry
in large poultry-raising and production establishments
has reduced the significance of E. tenella and E. necatrix
and emphasized the importance of other species, such as
E. maxima [30]. Moreover, many coccidiostatic drugs
have been directed against E. tenella, with the result that
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other species are increasingly incriminated as a cause of
poultry coccidiosis [31]. Nevertheless, this finding is in
agreement with the previous reports [9, 11, 32] who
investigated E. maxima in Ethiopia.

In an attempt to study the prevalence of clinical
coccidiosis in 190 dead sampled adult parent stock
RIR and WLH breeds, prevalence rate of 67 (35.3%)
was found. This result was in agreement with the results
obtained from the previous studies in Ethiopia that
reported prevalence rates of 50.8% [5] and 48.2% [8]
in deep litter systems. It had also almost equal rate of
prevalence with that of Dereje [33] who assessed 36.78%
in deep litter system. However, there were no observed
significant difference in the occurrence of coccidiosis
between the two breeds P < 0.05 (P=0.848) although a
slightly higher prevalence rate of 36.1% was noted in RIR
breed than the WLH (34.7%) breeds. However, this
insignificant difference observed between these two
breeds may be due to the effects of environmental factors
in-spite of the genotypic factor in which both genotypes
were exotic breeds. This finding may be supported by Saif
[34] who stated that chickens selected for their zoo-
technical performance are particularly sensitive to
coccidia infection. Indeed, these exotic birds were
selected for their capacities in producing eggs and meat;
and because of this selection, these animal are much more
susceptible to diseases than the traditional backyard
poultry [35]. Previously, it was reported that a significant
difference was observed in natural resistance to
coccidiosis between indigenous and RIR exotic breeds in
which coccidial infection in RIR breeds was significantly
higher than in local strain chicken [11]. This report
indicated that the effects of agro-ecological factors
outweigh over the genotypic in the
susceptibility or sensitivity of breeds to coccidial
infections in which the RIR exotic breeds were more
susceptible/sensitive than the native local breeds under
the hostile environment. Thus, no significant natural
resistance variation was observed between RIR and WLH

variations

breeds to coccidiosis under natural infection. Like wise,
the occurrence of clinical coccidiosis was not significantly
affected by sex this finding was in concordance with Gari
et al. [11] who reported that no significant natural
resistance variation in relation to the sex to coccidiosis
infections [36]. Thus, sex has not effect in the occurrence
of clinical coccidiosis.

In conclusion, poultry coccidiosis remains 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



Global Veterinaria, 8 (3): 285-291, 2012

conditions of the management system. Hence, 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.

REFERENCES

1. Graat, E.AM., HW. Ploeger, A.M. Henken, G. De
Vries Reilingh, J.P.T. Noordhuizen and P.N.G. Van
Beek, 1996. Effects of Initial Litter Contamination
Level with Eimeria acervulina in Population
Dynamics and Production Characteristics in Broilers.
Veterinary Parasitol., 65: 223-232.

2. Jordan, F., M. Pattison, D. Alexander and
T. Faragher, 2002. Parasitic diseases. In: Poultry
Disease. 5"ed. Hong Kong: W.B. Saunders,
pp: 405-420.

3. Vegad, J.L., 2004. Poultry coccidiosis. In: Poultry
Diseases, a guide for farmers and poultry
professionals. India: International Book Distributing
Company, pp: 186-197.

4. Reid, W.M., 1978. Coccidiosis. In: M.S. Hofstad,
B.W. Calnek, C.F. Helmboldt, W.M. Reid and
H.W. Yoder, Jr, (ed.), Diseases of Poultry. 7" ed.
USA: Towa State University Press. Ames, lowa,
pp: 784-805.

5. Guale, F., 1990. Poultry coccidiosis and effect of
management system: An assessment Trial in
DebreZeit and its surroundings. Unpublished DVM
thesis, Faculty Veterinary Medicine, Addis Ababa
University, DebreZeit, Ethiopia.

6. Ashenafi, H., 2000. Survey on identification of major
disease of chicken in three selected agro-climate
zones in central Ethiopia: unpublished DVM thesis,
Faculty of Veterinary Medicine, Addis Ababa
University, DebreZeit, Ethiopia.

7. Methusela, S., H. Kinung, T. Getachew, W. Hafez,
K. Moges and G. Matthias, 2004. Assessment
of Economic Impact caused by  poultry
coccidiosis in small and large scale poultry farm in
DebreZeit, Ethiopia. International J. Poultry Sci.,
3: 715-718.

8. Methusela, S., 2001. Studies on Prevalence and
Economic Impacts of Poultry Coccidiosis in Different
Production Systems in DebreZeit and Addis Ababa
Ethiopia. MSc thesis, Faculty of Veterinary
Medicine, Freie University of Berlin,
DebreZeit/Berlin.

290

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Methusela, S.K., G. Tilahun, HM. Hafez and
M. Woldemeskel, 2002. Studies on Poultry
Coccidiosis in different production systems in
DebreZeit and Surrounding areas, Ethiopia. Bulletin
Animal Health Production in Africa, 50: 41-52.
Lobago, J., D. Nigussie, A. Wossene and
H. Ashenafi, 2003. Study on the Major Diseases of
Chickens in DebreZeit, Central Ethiopia. Bulletin
Animal Health Production in Africa, 51: 11-21.
Gari, G., G. Tilahun and P. Dorchies, 2008.
Study on Poultry Coccidiosis in Tiyo District, Arsi
Zone, Ethiopia. International J. Poultry Sci.,
7:251-256.

Lobago, F., N. Worku and A. Wossene, 2005.
Study on coccidiosis in Kombolcha poultry farm,
Ethiopia. Tropical Animal Health and Production,
37:245-251.

Central Statistical Authority (CSA), 2008. Federal
Democratic Republic of Ethiopia Central Statistical
Agency Agricultural Survey 2008/09 (2001 E. C),
Volume II Report on Livestock and Livestock
Characteristics (private peasant holdings), Statistical
Bulletin 446, 20.

Thrusfield, M., 2005. Veterinary Epidemiology. 3™ ed.
UK: Black well science Ltd. London, pp: 228 -246.
Conway, D.P. and M.E. McKenzie, 2007. Poultry
Coccidiosis Diagnostic and Testing Procedures. 3™
ed. Ames, Iowa: Blackwell Publishing.

Luna, L.G., 1968. Routine staining procedures. In:
Manual of histological staining methods of the
Armed Forces institute of pathology. 3" ed. New
York: The Blackiston Division, McGraw-Hill,
pp: 32-46.

FAO/ILRI, 1995. Livestock development strategy for
low-income countries. In: proceedings of the joint
ILRI / FAO round table on livestock development
strategies for low-income countries, (ILRI/FAO).
Addis Ababa, Ethiopia, pp: 9-22.

Kahn, C.M., 2005. The Merck Veterinary Manual. 9"
ed. White house station, N.J. U.S.A.: Merck and CO.
INC. pp: 2201-2206.

Fanatico, A., 2006. Parasite Management for Natural
and Organic Poultry Coccidiosis. http://attra. ncat.
Org/attar-pub/PDF/coccidiosis.pdf. www. Saxonet.
De/coccido2.htm. Accessed April 2010.

Hamet, N., J. Josse, B. Robin and L. Toucus, 1982.
Enquet epidemioloque sur la coccidiosis du poult de
chair. Rev. 1. Alimentation Animale, 260, 10.



21.

22.

23.

24.

25.

26.

217.

28.

Global Veterinaria, 8 (3): 285-291, 2012

Tehetena, A., 2010. Study on prevalence of poultry
coccidiosis in small and large scale productions in
Addis Ababa. Unpublished DVM thesis, Faculty of
Veterinary Medicine, University of Gondar, Ethiopia.
Taylor, M.A., R.L. Coop and R.L. Wall, 2007.
Veterinary Parasitology. 3™ ed. Oxford, UK: Blackwell
Publishing, pp: 475-483.

Chauhan, H.V.S. and S. Roy, 2007. Parasitic
Diseases. In: H.V.S, Chauhan and S, Roy (Eds.),
Poultry Diseases Diagnosis and Treatment (3™ ed.
pp: 152-157). New Delhi, India: New Age
International (P) Ltd. Publishing.
Hafez, M.H., 2008. Poultry
prevention and control  approaches.
Geflugelkokzidiose, 72: 2-7.

McDougald, L.R., 2003. Protozoal infections. In:
Diseases of poultry (ed. Saif, Y. M,). Towa State
Press, pp: 973-1026.

Chapman, H.D., 2005. Perspectives for the control of
coccidiosis in poultry by chemotherapy and
vaccination. IX international coccidiosis conference,
September 19-23, 2005, Foz do Iguassu, Brazil,
pp: 99-103.

Amer, M.M., M.H.H. Awaad, Nadia M.N. Abo-Eleez,
Rabab M. El-Khateeb, A. Sherein-Said, M.M. Ghetas
and M.A. Kutkat, 2010. Experimental study on the
efficacy of some commonly used anticoccidial drugs
in controlling of coccidiosis with mixed field isolates
in broiler chickens. World Applied Sciences J.,
9: 359-366.

Hanan A. El-Sadawy, Rabab M. El-Khateeb
and Mohamed A. Kutkat, 2009. A Preliminary in Vitro
Trial on the Efficacy of Products of Xenorhabdus
and Photorhabdus Spp. on Eimeria Oocyst. Global
Veterinaria, 3: 489-494.

coccidiosis:
Arch.

291

29.

30.

31.

32.

33.

34.

35.

36.

Iman A. Abdelaziz, 2011. Overdosing of the
Ionophore anticoccidial Semduramicin induces
unrecoverable performance depression associated
with striated muscle lesions. Global Veterinaria,
6: 567-574.

Soulsby, E.J.L., 1982. Helminth, Arthropods and
Protozoan’s of Domesticated Animals. 7" ed.
London. Bailliere Tindall, pp: 630-639.

Urquhart, M.G., J. Armour, L.J. Duncan, M.A. Dunn
and W.F. Jennings, 1996. Veterinary Parasitology. 2™
ed. Scotland: University Of Glasgow, pp: 228-231.
Ashenafi, H., S. Tadesse, G. Medhin and M. Tibbo,
2004. Study of scavenging
indigenous chickens in the central Ethiopia. Tropical
Animal Health and Production, 36: 690 - 701.
Dereje, N., 2002. Investigation on identification of
major disease of exotic chickens in three selected
commercial poultry farms at DebreZeit, Ethiopia.
DVM Thesis, Faculty of Veterinary Medicine, Addis
Ababa University, Ethiopia.

Saif, Y.M., 2003. Diseases of poultry. 11™ ed. Towa:
Wiley-Black well, pp: 973-1026

CIRAD, 2005. Investigation of poultry Diseases in
Ethiopia. Mission Report, the French Agricultural
Research Centre for International Development
(CIRAD), 29" June-7" July 2005, pp: 6-14.
Pinard-Van Der Laan, M.H., J. L. Monvoisin, P. Pery,
N. Hamet and M. Thomas, 1998. Comparison of out
bred Lines of Chickens
Experimental Infection with Coccidiosis (Eimeria
tenella). In: Breeding and Genetics. Poultry Science,
77:185-191.

on coccidiosis

for Resistance to



