East African Journal of Veterinary and Animal Sciences (2019) Volume 3 (2): 69-76

Gastrointestinal Parasites of Chickens Managed under Different Production Systems in

Selected Areas of East Hararghe, Ethiopia

Anteneh Wondimu', Yehualashet Bayu!, and Dechas Mohammed?

1College of Veterinary Medicine, Haramaya University, P. O. Box 138, Dire Dawa, Ethiopia

2Haramaya Woreda Agriculture Office, Haramaya, Ethiopia

Abstract: A cross sectional study was conducted from November 2017 to April 2018 to estimate the
prevalence of gastrointestinal parasites of chicken managed in different production systems in selected
areas of east Hararghe, Ethiopia. A total of 324 local and 126 exotic breeds of chicken were used in
the study. Chickens in the farm and village were followed until drop feces and fecal samples were
carefully collected from the top of freshly dropped feces excluding soil contamination for
parasitological examination. Flotation and McMaster counting techniques were used for qualitative
and quantitative evaluation of fecal samples, respectively. Out of the 450 chickens’ feces examined,
27.1% and 49.5% were positive for Eimeria oocysts and nematode eggs, respectively. High prevalence
(P<0.05) of coccidian infection was observed in exotic breed (48.4%) chickens as compared to the
free-range local chickens (18.8%), while high prevalence (P<0.05, COR, 0.4) of nematode infection
was observed in local (57.1%) than exotic (0%) chicken breeds. Nearly equal rate of prevalence was
recorded in different sex groups for coccidia (male 27.4%, female 27%) and nematodes (male 41.7%,
female, 40.8%). A higher nematodes prevalence was recorded in extensive (62.6%) than intensive
(13.3%) and semi-intensive (12.9%) management systems (P<0.05). Eimeria infection was greater for
intensive (31.7%) and semi-intensive (28.6%) than extensive (24.4%), management systems. Majority
of the chickens harbored light degree of coccidia infection. Ascaridia galli (37.1%) was the dominant
nematode followed by Heterakis gallinarum (10.4%) and Dispharnx (2%). In conclusion, Eimeria and
gastrointestinal nematodes were important parasites in the study area. It was recommended that
awareness should be created on the importance, prevention, and control of coccidiosis and
gastrointestinal nematodes for exotic chicken producers and for chicken managed under extensive

system, respectively.
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Introduction
In east Africa, over 80% of the human population lives
in rural areas, of which over 75% of households keep
indigenous chickens (Kitalyi, 1998). In Ethiopia, an
estimated 56 million native chickens of non-descriptive
breed (96.6%), crossbreed (0.55%) and exotic breed
(2.8%) ate present and mainly kept in urban and peri-
urban areas (CSA, 2014/15). Poultry production
provides employment and plays a vital role in the
national economy as revenue. In addition, it provides
high-quality animal protein (meat and egg) to humans
as well as fertilizer for crop cultivation (Jordan ez al,
2002; Nnadi and George, 2010; Nghonjuyi ez a/., 2014).
Poultry production has been adversely affected by a
variety of constraints among which are diseases such as
coccidiosis and helminthiasis (Hagos and Eshetu, 2004;
Dube ¢ al, 2010; Alemayehu e al., 2012). Coccidiosis is
an infectious disease caused by a host-specific
protozoan parasite of the genus Eimeria. The different
species of Eimeria, commonly known as coccidia,
parasitize specific parts of the intestine (Taylor ef al,
2007). Coccidiosis remains one of the major disease
problems of poultry despite advances made in
prevention and control through chemotherapy,

management and nutrition (Graat e/ al, 1996). The
disease is endemic in most of the tropical and
subtropical regions where ecological and management
conditions favor an all-year-round development and
propagation of the causal agent (Obasi e al, 2000).
Among nine species of Eimeria identified as causative
agents of poultry coccidiosis, only seven of them were
reported to be pathogenic (Mortis et al, 2007). In
Ethiopia, chicken coccidiosis caused by E. acervulina, E.
necatrix, . maxima and E. tenella, is endemic in all parts
of the country and affects mainly young growing birds
(Hagos e al., 2004). High incidences of coccidiosis were
reported in Ethiopia, but quantitative losses due to
coccidiosis are not well documented. A study by
Kinung’hi e al. (2004) reported that coccidiosis
contributed to about 8.4% and 11.86% loss in profit in
large and small-scale chicken farms, respectively in
Debre Zeit. Factors contributing to outbreaks of
clinical coccidiosis include litter moisture, overstocking,
poor feeding, inadequate ventilation and immune
suppression (Singla e al., 2007).

Helminthosis is also considered to be an important
problem of local chickens. According to available
literature, nematode parasites of chickens are noted to
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become the major causes of ill-health and loss of
productivity in different parts of Ethiopia (Hagos and
Eshetu, 2004; Heyradin ef al., 2012; Tesfaheywet et al.,
2012; Kessewdeg e al., 2014; Beruktayet and Mersha,
2016; Solomon and Mekonnen, 2017). Poultry
nematodes such as Ascaridia galli, Heterakis gallinarnm,
Syngamus trachea and Capillaria annnlata constitute the
most important group of helminth parasites of poultry
both in the number of species they affect and the
extent of damage they cause (Matur e afl, 2010).
Infection with these parasites occurs after ingestion of
helminths eggs or intermediate hosts like cockroaches,
grasshoppers, ants and earthworms (Taylor e al., 2007).

Despite the economic significance of coccidiosis and
helminthosis to commercial and small-scale poultry
production in Ethiopia, no substantial research was
conducted, particularly in East Hararghe. Therefore,
the objectives of this study were to estimate the
prevalence of gastrointestinal parasites and associated
risk factors of poultry under different management
systems in selected areas of eastern Ethiopia.

Materials and Methods

Study Area

Haramaya district is located in Eastern Ethiopia and
Haramaya University is situated near the town
Haramaya. The district town is located 512 km away
from Addis Ababa, within 09° 24’ 10” E and 41° 19’
58”N and altitude of 2000 meters above sea level
(m.a.s.l). The area has a relative humidity of 65% and
annual rainfall of about 900 mm with a bimodal
distribution pattern, where short-period rainfall is in
March and April, whereas long rainfall is in July to
September (CSA, 2014/15). Bedeno is a district in
Eastern Ethiopia. The altitude of the district ranges
from 1200-3100 m.a.s.l. The average temperature of the
area is 15.4 °C and the average rainfall of 1004 mm
(CSA, 2007, CSA, 2014/15). Gara Muleta is located at
an altitude of 1000-3,405 m.a.s]l within 9°4'59.99”
latitude, 41°43°0.02” longitude (CSA, 2007).

Study Chicken and Production System

The study animals constitute indigenous and exotic
chicken breeds kept under extensive, intensive and
semi-intensive management systems in Haramaya,
Bedeno and Gara Muleta districts. Neatly equal
numbers of samples were collected from Haramaya
(188) and Gara Muleta (169) while samples from
Bedeno were only 93 due to its relatively long from the
laboratory. When the chickens are kept under open-
door conditions and depend mainly on scavenging and
thus mix with people and other livestock, and share
their living quarters with their owners or animals, the
production system was considered as an extensive
production system. An intensive production system is a
system where chickens are kept under indoor
conditions with a medium to high bio-security level.
This system heavily depends on imported exotic breeds
that require intensive inputs such as feed, housing,
health and a modern management system. The semi-
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intensive production system is characterized by having
one or more pens in which the birds can forage on
natural vegetation and insects to supplement the feed
offered to them.

Study Design and Sampling Strategy

A cross-sectional study was conducted from November
2017 to April 2018 to assess the gastrointestinal
parasites of poultry reared under different management
systems. Samples were collected from 324 local and
126 exotic breeds of both sexes and diverse age groups
kept under different management systems. Free-
ranging and semi-intensive chickens were collected
from the village, while samples from Haramaya
University and Adelle poultry farms representing the
intensive production system containing different breeds
were included. The two farms are also the main exotic
chicken breed suppliers to the local communities in the
area. Information about age, breed, sex and
management system were recorded during sample
collection. The age of the chickens was classified as
young (less than or equal to eight weeks) and adult
(greater than eight weeks) based on the method
followed by Diriba e 4l (2012). Districts were
purposively selected for proximity to Haramaya
University; availability of households who owned flocks
of indigenous and exotic (pure or crossbreed) chicken
and lack of previous comprehensive study on similar
topics. Sample collectors were selected from veterinary
medical students assigned in the externship program at
Haramaya University and trained well for a day on
sample collection techniques.

A total of 324 samples were collected from local
chickens under semi-intensive (70) and extensive
managements  (254). Before sample collection,
households were briefed on the research objective and
the importance of the research and their participation is
based on a volunteer basis. Volunteer households have
chickens visited eatly morning for sample collection.
Chickens in the households followed until drop feces
and fecal samples were carefully collected from the top
of freshly dropped feces excluding soil contamination
after wearing disposable plastic gloves. Around two to
three chickens were sampled from each household to
allow for the participation of other households in the
area. The numbers of chickens sampled were 62, 93
and 169 in Haramaya, Bedeno and Gara Muleta
respectively. In addition, 126 exotic chicken fecal
samples were collected from two farms under an
intensive management system. The fecal sample
collection was done similarly as done from local
chicken, waiting for the chicken until they drop. Dye
was used to marking the head of sampled chicken to
avoid double sampling.

Sample Size Determination

The sample size was calculated based on Thrusfield
(2005) formula for simple random sampling using the
formula, n =1.962 x Pexp (1-Pexp)/ d% Where, Pexp, is
the expected prevalence, and d, is the precision. Fifty
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percent expected prevalence of coccidiosis and 5%
absolute precision were used to estimate the minimum
sample size required. By substituting the value in the
above formula, the sample size was calculated to be
384. However, 450 chickens were sampled.

Parasitological Examination

The collected samples were transported to Haramaya
University Veterinary Parasitology Laboratory for
parasitological analysis. Analysis was done on the same
day of sample collection but in a few delayed cases,
samples were stored at 4°C for days. Three gram of
feces was suspended in 35 ml of sodium chloride
floatation fluid. The suspension was filtered through a
tea strainer into a beaker to harvest oocyst and
nematode eggs (Bowman, 2003; Nematollahi e af,
2009). The McMaster technique was used to quantify
the oocyst and nematode eggs per gram of feces (OPG)
(Taylor et al, 2007). The level and severity of the
infection were determined by comparing OPG with
previously used standard categories that are described
as light (<10.000 oocytes), moderate (10,000-15,000)
and heavy (>15,000) (Lunden e a/, 2000).

Data Analysis

The data were entered into a Microsoft FExcel
worksheet and analysis was made by Statistical
Packages for Social sciences (SPSS 20). Descriptive
statistics was used to express the prevalence of
infection while chi-square (¥) test and univariate
analysis using crude odds ratio (COR) were used to
compare the association between vatiables at p< 0.05.

Results and Discussion

The result of this study showed an overall prevalence
of 27.1% and 49.5% for coccidia and gastrointestinal
nematodes, respectively (Table 1). Coccidiosis and
gastrointestinal nematodes are considered the most
prevalent intestinal parasitic disease in commercial
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chicken production systems worldwide and pose a
remarkable economic loss to small-scale and large-scale
poultry farms (Hagos and Eshetu, 2004; Kisia et al,
2004; Dube et al., 2010; Yazwinski e 4/, 2013; Berhanu
et al., 2014; Negbenebor and Ali, 2018; Waktole ez al,
2019). Helminths compete for nutrients with the host
and cause inflammation and lesions in the intestinal
tract that interfere with digestion and assimilation of
nutrients which leads to reduced feed efficiency, weight
loss, and mortality (Berhanu ez a/, 2014). Chickens with
coccidiosis suffer from intestinal tissue damage that
consequently results in lower feed intake, interference
with normal digestion and nutrient absorption, and
chickens quickly become less productive (Pangasa ez al.,
2007; Nematollahi et a4/, 2009). The negative
consequence of gastrointestinal parasites in the poultry
industry occupies an important place in reducing the
provision of high-quality animal protein (meat and egg),
manure for crops and role in the national economy as
revenue and provides employment (Nnadi and George,
2010; Roy, 2013; Nghonjuyi et al, 2014; Quiroz-
Castafieda and Dantan-Gonzalez, 2015).

The present coccidia prevalence rate was very close
to that reported in Addis Ababa (Shubisa ez 4/, 2016),
Kombolcha poultry breeding and multiplication center
(Abadi ez al., 2012) and in central Ethiopia (Hagos ez al.,
2004) poultry farms. The present percentage prevalence
was higher than in Nekemte town (Firamye ez a/., 2015)
and in and around Ambo town (Diriba ez al., 2012). A
higher prevalence was also reported in other places
(Getachew e al, 2008; Dinka and Yacob, 2012;
Hadipour e al, 2013; Sharma ef al., 2013; Hadas ez al.,
2014). The variation in prevalence may be due to
differences in agroecology of the study areas which
affects the epidemiology of coccidian infection,
immunity against coccidiosis and differences in
management systems (Olanrewaju and Agbor, 2014;
Alemayehu e al., 2012).

Table 1. The overall prevalence of Ezmeria oocytes and gastrointestinal nematode parasites of chickens

Parasites No. examined Total infected Prevalence (%)
Eimeria oocytes 450 122 271

Ascaridia galli 450 167 37.1

Heterakis gallinarnm 450 47 10.4

Dispharnx 450 9 2

Mixed (E+N) 450 42 9.3

Mixed (A+H) 450 25 5.6

A= Ascaridia galli; H= Heterakis gallinarum; E= Eimeria oocytes; N=_All nematodes.

The mean oocyst per gram count of Eimeria oocytes
was higher in exotic breed chicken than local chicken
(Table 2). In the present study, out of 122 chickens
positive for coccidia oocyst, 96.7% of the chickens had
light infections while the rest 1.6% each had moderate
and heavy infections (Table 3). A similar rate of
infection was reported by Getachew e a/. (2008) who
reported a higher prevalence in exotic breeds (25.10%)
than local breeds (12.41%). Several researchers also
reported a high degree of coccidian infection in exotic

breed chickens as compared to the free-range local
chickens (Jatau et al., 2012; Ditiba e al, 2012: Firamye
et al., 2015). This could be due to the exotic chickens
being reared in confinement and were likely to be most
exposed to the infective stages of the organism in litters
and feeds while the local breeds of chickens were
usually found roaming and scavenging around the
surroundings. They may not come into contact with the
infection or may not ingest the infective stages of the
organism (Hagos ef al., 2004; Shirzad ez al., 2011).
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Table 2. Mean egg per-gram excretion of gastrointestinal nematode parasites and Ezweria oocytes of chickens from the

study area

Parasites Mean £ S.EM Min and Max No. counted
Local Exotic

Eimeria oocytes 148.5+35.7 1,723+518 50-48,000

Ascaridia galli 716194.8 0 50-15,600

Heterakis gallinarnm 76.5120.3 0 50-5,000

Dispharnx 12.04£7.4 0 100-2,200

Min= Minimum, Max= Maximum number connted eggs.

Table 3. Degree of infection based on the oocyst per gram of feces count

Oocytes count range Degtree of infection No chickens Percentage

<10.000 oocytes Light 118 96.7

10,000-15,000 oocytes Moderate 2 1.6

>15,000 oocytes) Higher 2 1.6

Exotic chickens harbored high percentage (48.4%) of
coccidia compared to the indigenous chickens (18.8%)
(p =0.001, COR 0.3) (Table 4). A similar pattern of
prevalence was reported by different scholars
(Getachew et al., 2008; Jatau e al., 2012; Diriba et al,
2012; Firamye et al, 2015; Quiroz-Castafieda and
Dantan-Gonzalez, 2015) who also reported a high
prevalence of coccidian infection in exotic breed
chickens as compared to the local free-range chickens.
This may be due to intensive management of exotic
chickens and disease pathogenesis which is influenced
by host genetics, nutritional factors, concurrent disease,
and species of Eimeria (Jordan ez 4/, 2002; Mcdougald,
2003).

The prevalence of coccidia was 24.4% and 30.6% in
the extensive and intensive management system,
respectively (Table 4). The result is consistent with
reports of Taylor et al. (2007), who stated coccidiosis
was the most common problem to chickens kept under
an intensive management system. Management of
poultry houses plays a significant role in the spread of
coccidiosis because coccidial oocysts have high

sporulation potential and easily spread in the poultry
house environment which leads to infection in
susceptible chicken (Adhikari ez 4/, 2008; Dakpogan
and Salifou, 2013).

Chickens of young age (29.4%) had a higher
prevalence of coccidia than the older age group (24.8)
but the difference is not statistically significant (Table
4). The result concurrence with previous reports
(52.9%, 36.7%, Muazu e afl., 2008) and (68.1%, 37.5%,
Hadas ¢t al, 2014) in young and adult birds,
respectively. Moreover, several studies also reported
the predominance of coccidial infection among
younger age chicken than adults (Diriba e a/, 2012;
Bachaya ez al, 2012; Ali et al, 2014; Lawal ef al.,, 2016).
The high infection in the young could be due to
underdeveloped immunity in the young. Adult birds
could have developed acquired immunity to infection
due to previous repeated exposure with several coccidia
species in the litter (Chapman ef a/, 2005). Contrary to
the present study, a higher prevalence rate was
recorded in adult chickens (Dakpogan and Salifou
2013; Bachaya ¢ al., 2015).

Table 4. Prevalence of coccidiosis based on animal’s related factor and management factors

o

Variables Category eNxZ.mine d Positive  Prevalence 2 p- value COR LowegrS /o %Ipper

Sex Male 168 46 27.4% 0.01 0.921 1.02 0.7 1.6
Female* 282 76 27%

Age Adult 222 55 24.8 % 0.9 0.2 1.24 0.8 1.9
Young* 228 67 29.4%

Breed Local 324 61 18.8% 38.7  0.001 0.3 0.2 0.4
Exotic* 126 61 48.4%

Managements Intensive 126 40 31.7% 0.5 0.48 1.2 0.6 2.2
Semi-intensive 70 20 28.6% 0.2 0.6 0.86 0.4 1.6
Extensive* 254 62 24.4%

Study area Haramaya 188 46 24.5% 0.2 0.64 0.9 0.5 1.4
Bedeno 93 32 33.3% 1.3 0.25 1.4 0.8 2.4
Gara Muleta* 169 45 26.6%

*used as a reference category.
The result reported a slight difference in nematode

infection between different age groups (adult, 41.9%
and young 40.4%) (Table 5) which was in agreement
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et al. (2016), and Solomon and Mekonnen (2017) who
documented the presence of slight difference in the
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prevalence and severity of the parasites between young
and adult chickens. Contrary to ours, the results of
other studies have shown that young hens up to the age
of 3 months are highly susceptible to nematode
infections including A. ga/li (1di et al., 2004; Gauly et al,
2005). The difference may be associated with sample
size, age limit classification, and chicken management
practices. In the current study chickens of all age
groups were kept together.

The degree of infection with coccidia and GIN in
different sex groups showed a nearly equal rate of
prevalence (Table 4 and 5). In this study, coccidial
infection was found to occur 27.4%, 27% in male and
female chickens, respectively. This finding agrees with
Firamye e al, (2015) who reported a 20.0% and

Gastrointestinal Parasites of Chickens Managed under Different Production Systems

19.27% prevalence of coccidiosis in male and female
chickens, respectively. Similatly, Diriba ez a/. (2012) also
reported 21.43% and 19.38% prevalence in female and
male chickens, respectively. Several scholars also
reported consistent results in the occurrence of
coccidiosis  between male and female chickens
(Alemayehu e al., 2012; Hadas e# a/., 2014; Olanrewaju
and Agbor 2014; Jajere et al, 2018). Nearly equal
helminth infection between males (70.45%) and
females (67.2%) was also reported by Solomon ez al.,
(2016). The absence of difference in the degree of
infection between females and males might be due to
an equal chance of risk exposure for the coccidiosis and
GIN infection during feeding and watering.

Table 5. Prevalence of gastrointestinal nematodes based on animal’s related factors and management factors

Variables Category No. . Positive Prevalence x2 P-value COR 95% €1
examined Lower  Upper

Sex Male 168 70 41.7% 0.01 092 1.04 0.7 1.6
Female* 282 115 40.8%

Age Adult 222 93 41.9% 0.6 0.8 0.9 0.6 1.4
Young* 228 92 40.4%

Breed Local 324 185 57.1% 119 0.001 0.4 0.38 0.49
Exotic* 126 0 0%

Management Intensive 126 17 13.5% 66.4  0.001 10.7 6 18.9
Semi-intensive 70 9 12.9% 40.8  0.001 11.3 5.4 23.8
Extensive* 254 159 62.6%

Study area Haramaya 188 100 53.2% 48.9  0.001 5.9 3.6 9.8
Bedeno 93 58 62.4% 52.1  0.001 8.7 4.8 15.7
Gara Muleta* 169 27 16%

*used as reference category.

Concerning the mnematode infection, a high
prevalence was observed in chicken reared in extensive
than intensive management systems and the difference
was statistically significant (p= 0.001, COR, 10.9)
(Table 5). Infection of domestic birds with multiple
helminth species is common in poorly managed
poultries where birds are reared in large numbers
without movement restrictions (Taylor ez al, 2007).
Helimnthosis is considered to be an important problem
of local chickens and incriminated as a major cause of
ill-health and loss of productivity in different parts of
Ethiopia (Hagos and Eshetu, 2004). This is due to the
feeding habits of local chickens where chickens move
from place to place in search of feed that includes
various arthropods and earthworms that serve as the
intermediate and paratenic hosts for most helminths of
poultry (Soulsby, 1982). The local chickens used in this
study were raised traditionally under extensive
management with little or no supplementary feeding
and without veterinary care. Consequently, these
chickens might have high risks of harboring
gastrointestinal  helminths compared with other
chickens managed under intensive systems.

Our study reported a 49.5% prevalence of nematode
infection which was comparable with the 51.8% report
of Solomon and Mekonnen (2017) and 46.9% of

Kessewdeg ¢7 al. (2014). On the contrary, the result was
higher than the 33.6% prevalence report of Beruktayet
and Mersha (2016) in Hawassa and Shashemene towns.
The variation in the prevalence may be associated with
different factors such as the climatic condition of the
study area, the incidence of the infective stages,
availability of the intermediate host, and the season
research is conducted. A high prevalence of parasites
was observed; indicating that GIT parasites were a
problem in the study area and there was no experience
of providing prophylactic measures to control
helminths.

Among reported nematodes, .A. galli (37.1%) was the
dominant nematode followed by Heferakis gallinarnm
(10.4%) and Dispharnx (2%) (Table 1). The finding was
consistent with the finding of Solomon and Mekonnen
(2017) who reported A. galli (28.6%) as a dominant
nematode followed by Heserakis gallinarum (8.6%). In
addition, studies showed A. ga//i is major intestinal
helminth of free-range chickens worldwide and
contributes to the raised rates of mortality in free-range
chickens (Gomes et afl, 2009). Infection with A. galli
also leads to severe pathological conditions when there
is concurrent infection with other pathogens and is also
reported in the transmission of Salmonella in chicken
(Eigaard ez al, 2006). H. gallinarum is regarded as a
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relatively less pathogenic parasite (Taylor ef al, 2007)
but its ability to transmit Histomonas meleagridis, the
causative agent of ‘Blackhead diseases’, increases the
importance of this nematode (McDougald, 2005).

Conclusion

This study showed that Eiweria and gastrointestinal
nematodes are important parasites of chicken. Age,
breed and management systems were among the risk
factors associated with the occurrence of chicken
coccidiosis and  gastrointestinal nematodes. The
findings also implied that coccidiosis was one of the
most important diseases under intensive management,
while nematodes infection was most important in an
extensive management system. Generally, the low
prevalence of coccidiosis and light infection in the
study area indicated good poultry management
practices, especially in intensive farms. Ascaridia galli
was the dominant nematode affecting the health of
poultry followed by Heterakis gallinarum and Dispharnx.
Hence, integrated control strategies including
awareness on the importance of the disease and
possible factors that exacerbate the disease like
environment, management factors and animal-related
factors need to be carefully sorted out for strategic
control.

Acknowledgments

Our deep gratitude goes to Haramaya University for
funding the research and Haramaya University
Veterinary Parasitology Laboratory for allowing the
laboratory facilities to be used to realize the research
activity. The authors thank Jember Abera for her
excellent technical assistance during the laboratory
work.

Conflict of Interests
The authors declare that they have no competing
interests.

References

Abadi Amare, Netsanet Worku & Haileleul Negussie
(2012). Coccidiosis prevailing in parent stocks: a
comparative study between growers and adult layers
in Kombolcha poultry breeding and multiplication
center, Ethiopia. Global 1 eterinaria, 8 (3): 285-291.

Adhikari, A., Gupta, R. & Pant, G. R. (2008).
Prevalence and identification of coccidian parasite
(Eimeria spp) in layer chicken of Ratnanagar
Municipality, Chitwan district, Nepal. Journal of
Natural History Museunz, 23: 45-50.

Alemayehu Negash, Abdu Mohamed & Kalkidan
Wondimu (2012). Study on prevalence and risk
factors associated with poultry coccidiosis in and
around Hawassa town, South Ethiopia. British.
Journal of Poultry Sciences, 4 (2): 34-43.

Ali, H., Naqvi, F. & Tariq, N. (2014). Prevalence of
coccidiosis and its association with risk factors.
Asian Journal of Applied Sciences, 2 (4): 554-558.

74

East African Journal of Veterinary and Animal Sciences 3 (2): 69-76

Bachaya, H. A., Abbas, R. Z., Raza, M. A., Igbal, Z.,
Rehman, T. U., Baber, W. & Hussain, R. (2015).
Existence of coccidiosis and associated risk factors
in broiler chickens in Southern Punjab, Pakistan.
Pakistan Veterinary Journal, 35 (1): 81-84.

Bachaya, H. A., Raza, M. A., Khan, M. N., Igbal, Z.,
Abbas, R. Z., Murtaza, S. & Badar, N. (2012).
Predominance and detection of different Eimeria
species causing coccidiosis in layer chickens. Journal
of Animal and Plant Science, 22 (3): 597-600.

Berhanu Mekibib, Haileyesus Dejene & Desie Shefera
(2014). Gastrointestinal helminthes of scavenging
chickens in outskirts of Hawassa, Southern
Ethiopia. Global V'eterinaria, 12 (4): 557-561.

Beruktayet Wondu & Mersha Chanie (2016). Study on
gastrointestinal helminthes of scavenging chickens
in Hawassa and Shashemene towns. British Journal of
Poultry Sciences, 5 (3): 32-42.

Bowman, D. D. (2003). Parasitology for veterinarians. 8%
ed., US.A,, Saunders, pp: 91.

Chapman, H. D., Matsler, P. L., Muthavarapu, V. K. &
Chapman, M. E. (2005). Acquisition of immunity to
Eimeria maxima in newly hatched chickens given
100 oocysts. Avian diseases, 49 (3): 426-429.

CSA (2007). The 2007 population and housing census
for Ethiopia, statistical report results at country
level. Addis Ababa: Central statistical authority.

CSA (2014/15). Agticultural sampling sutvey; Central
Statistical Authority (CSA), Vol. II Addis Ababa,
Ethiopia.

Dakpogan, H. B. & Salifou, S. (2013). Coccidiosis
prevalence and intensity in litter based high stocking
density layer rearing system of Benin. Journal of
Animal and Plant Science, 17 (2): 2522-2520.

Dinka Ayana & Yakob Hailu (2012). Coccidiosis in
fayoumi chickens at Debre Zeit agricultural research
center poultry farm, Ethiopia. European Journal of
Applied Sciences, 4 (5): 191-195.

Diriba Oljira, Achenef Melaku & Basazinew Bogale
(2012). Prevalence and risk factors of coccidiosis in
poultry farms in and around Ambo town, Western
Ethiopia. American-Enrasian Journal of Science Research,
7 (4): 146-149.

Dube, S., Zindi, P., Mbanga, J. & Dube, C. (2010). A
Study of scavenging poultry gastrointestinal and
ecto-parasites in rural areas of Matebelel and
province, Zimbabwe. International Journal of Poultry
Sciences, 9 (9): 911-915.

Eigaard, N. M., Schou, T. W., Permin, A., Christensen,
J. P., Ekstrom, C. T., Ambrosini, F., Cianci, D. &
Bisgaard, M. (2000). Infection and excretion of
Salmonella enteritidis in two different chicken lines
with concurrent Ascardia galli infection. _Avian
Patholegy, 35 (6): 487-93.

Firamye Garbi, Asamenew Tesfaye & Mezene Woyessa
(2015). Study on prevalence of poultry coccidiosis
in Nekemte town, Fast Wollega, Ethiopia. Afiican
Journal of Agricultural Research, 10 (5): 328-333.

Gauly, M., Homann, T. & Erhardt, G. (2005). Age-
related differences of Ascaridia galli egg output and



Aunteneb et al.

worm burden in chickens following a single dose
infection. Veferinary Parasitology, 128 (1-2): 141-148.

Getachew Gari, Getachew Tilahun & Dorchies, P.
(2008). Study on poultry coccidiosis in Tiyo district,
Arsi Zone, Ethiopia. International Journal of Poultry
Science, 7 (3): 251-256.

Gomes, F. F., Machado, H. H. S., Lemos, L. D. §,
Almeida, L. G. D. & Daher, R. F. (2009). Main
intestinal parasites diagnosed in domestic chickens
raised in extensive regimen in the municipality of
Campos dos Goytacazes, R]. Cincia Animal
Brasileira, 10 (3): 818-822.

Graat, E. A. M., Ploeger, H. W., Henken, A. M., De
Vries Reilingh, G., Noordhuizen, J. P. T. & Van
Beek, P. N. G. (1996). Effects of initial litter
contamination level with Eimeria acervulina in
population dynamics and production characteristics
in broilers. Veterinary Parasitology, 65 (3-4): 223-232.

Hadas Gebretnsae, Mebrahatu Gebreyohannes &
Abebe Tesfaye (2014). Prevalence of poultry
coccidosis in Gondar town, North West Ethiopia.
American-Enrasian Journal of Science Research, 9 (5):
129-135.

Hadipour, M. M., Olyaie, A., Naderi, M., Azad, F. &
Nekouie, O. (2013). Prevalence of Eémeria species in
scavenging native chickens of Shiraz, Iran. Afiican
Journal of poultyy farming, 1 (2): 34-36.

Hagos Ashenafi & Eshetu Yimer (2004). Study on
gastrointestinal helminths of local chickens in
central Ethiopia. Journal of Veterinary Medicine, 155
(10): 504-507.

Hagos Ashenafi, Serkalem Tadesse, Girmay Medhin &
Markos Tibbo (2004). Study on coccidiosis of
scavenging indigenous chickens in central Ethiopia.
Tropical Animal Health and Production, 36 (7): 693-701.

Heyradin Hussen, Hassen Chaka, Yosef Dencke &
Molalegne Bitew (2012). Gastrointestinal helminths
are highly prevalent in scavenging chickens of
selected districts of eastern Shewa Zone, Ethiopia.
Pakistan Journal of Biological Science, 15 (6): 284-289.

Idi, A., Permin, A. & Murell, K. D. (2004). Host age
partially affects resistance to primary and secondary
infections with Ascaridia galli (Schrank, 1788) in
chickens. VVeterinary Parasitology, 122 (3): 221-231.

Jatau, I. D., Sulaiman, N. H., Musa, I. W., Lawal, A. L,
Okubanjo, O. O., Isah, I. & Magaji, Y. (2012).
Prevalence of coccidia infection and preponderance
Eimeria species in free range indigenous and
intensively managed exotic chickens during hot-wet
season. Asian Journal of Poultry Science, 6 (3): 79-88.

Jordan, F., Pattison, M., Alexander, D. & Faragher, T.
(2002). Parasitic diseases. In: Poultry disease, 5% ed.,
W.B. Saunders, Hong Kong, pp: 405-420.

Kessewdeg Beyene, Basaznew Bogale & Mersha Chanie
(2014). Study on effects and occurrence of
nematodes in local and exotic chickens in and
around Bahir Dar, northwest Ethiopia. American-
Eunrasian Journal of Science Research, 9 (3): 62-60.

Kinung’hi, S. M., Getachew Tilahun, Hafez M. Hafez,
Moges Woldemeskel, Moses, K., Mathias, G. &

Gastrointestinal Parasites of Chickens Managed under Different Production Systems

Maximillian P. O. Baumann (2004). Assessment of
economic impact caused by poultry coccidiosis in
small and large poultry farms in Debre Zeit,
Ethiopia. International Journal of Poultry Science, 3 (11):
715-718.

Kisia, S. M., Irungu, L. W. & Kimani, R. N. (2004).
Helminth parasites in the intestinal tract of
indigenous poultry in parts of Kenya. Journal of the
South African Veterinary Association, 75 (1): 58-59.

Kitalyi, A. J. (1998). Village chicken production systems
in rural Africa, household food security and gender
issue. FAO Animal Production and Health Paper
No. 142. Food and Agricultural Organization of the
United Nations, Rome, Italy, pp: 81.

Lawal, J. R., Jajere, S. M., Ibrahim, U. I., Geidam, Y. A,
Gulani, I. A., Musa, G. & Ibekwe, B. U. (2016).
Prevalence of coccidiosis among village and exotic
breed of chickens in Maiduguri, Nigeria. eterinary
World, 9 (6): 653.

Lunden, A., Thebo, P., Gunnarsson, S., Hooshmand-
Rad, P., Tauson, R. & Uggla, A. (2000). Eimeria
infections in litter-based, high stocking density
systems for loose-housed laying hens in Sweden.
British Poultry Science, 41 (4): 440-447.

Matur, B., Dawam, N. & Malann, Y. (2010).
Gastrointestinal helminth parasites of local and
exotic chickens slaughtered in Gwagwalada, Abuja
(FCT), Nigeria. New York Science Journal, 3 (5): 96-99.

Mcdougald, L. R. (2003). Coccidiosis. In: Saif ef al.
(Eds.), Diseases of Poultry, Iowa State Press, Iowa,
pp: 1001-1010.

McDougald, L. R. (2005). Blackhead disease
(histomoniasis) in poultry: A critical review. Avian
Diseases, 49 (5): 462-476.

Mottis, G. M., Woods, W. G., Richards, D. G. &
Gasser, R. B. (2007). The application a polymerase
chain reaction (PCR)-based capillary electrophoretic
technique provides detailed insights into Eimeria
populations in intensive poultry establishments.
Molecular and Cell Probes, 21 (4): 288-294.

Muazu, A., Masdooq, A. A., Ngbede, J., Salihu, A. E.,
Haruna, G., Habu, A. K., Sati, M. N. & Jamilu, H.
(2008). Prevalence and identification of species of
Eimeria causing coccidiosis in poultry within Vom,
Plateau State, Nigetia. International Journal of Poultry
Science, 7 (9): 917-918.

Negbenebor, H. E. & Ali, M. (2018). Prevalence of
gastro-intestinal parasites of local chickens (Gallus
gallus  domesticus) in  Kano, Nigeria. Annals of
Microbiology and Infections Diseases, 1 (4): 45-49.

Nematollahi, A., Moghaddam, G. & Pourabad, R. F.
(2009). Prevalence of Eimeria species among broiler
chicks in Tabriz (Northwest of Iran). Munis
Entomology and Zoology, 4 (1): 53-58.

Nghonjuyi, N. W., Kimbi, H. K. & Tiambo, C. K.
(2014). Study of gastrointestinal parasites of
scavenging chickens in Fako Division, Southwest
Cameroon. Journal of Advanced Parasitology, 1 (3): 30-
34.

75



Aunteneb et al.

Nnadi, P. A. & George, S. O. (2010). A cross-sectional
survey on parasites of chickens in selected villages
in the sub humid Zones of South-Eastern Nigeria.
Journal of Parasitology Research, Article 1D 141824.
https://doi.otg/10.1155/2010/141824.

Obasi, O. L, Ifut, O. ]J. & Offiong, E. A. (2000). An
outbreak of caecal coccidiosis in a broiler flock post
Newcastle disease vaccination. Journal of Animal and
Veterinary Adyances, 5 (12): 1239-1241.

Olanrewaju, C. A. & Agbor, R. Y. (2014). Prevalence of
coccidiosis among poultry birds slaughtered at
Gwagwalada main market, Abuja, FCT, Nigeria. The
International Jonrnal of Engineering and Science, 3 (1): 41-
45.

Pangasa, A., Singla, L. D., Sood, N., Singh, A. & Juyal,
P. D. (2007). Histopathological evaluation of
anticoccidial activity of an ayurvedic coccidiostat in
induced Eimeria tenella infection in chicken. Indian
Journal of Animal Sciences, 77 (3): 214-216.

Permin, A., Esmann, ]. B., Hoj, C. H., Hove, T. &
Mukaratirwa, S.  (2002).  Ecto-endo  and
haemoparasites in free-range chickens in the
Goromonzi  district in  Zimbabwe.  Preventive
Veterinary Medicine, 54 (3): 213-224.

Quiroz-Castafieda, R. E. & Dantin-Gonzilez, E.
(2015). Control of avian coccidiosis: future and
present natural alternatives.  Biomed — Research
International, Article 1D 430610.
https://doi.otg/10.1155/2015/430610.

Roy, J. R. (2013). Study on Ascaridia galli infection in
indigenous  chickens in  Bangladesh. =~ PhD
Dissertation, Bangladesh Agricultural University,
Mymensingh, Bangladesh.

Jajere, S. M., Lawal, J. R., Atsanda, N. N., Hamisu, T.
M. & Goni, M. D. (2018). Prevalence and burden of
gastrointestinal helminthes among grey-breasted
helmet guinea fowls (Numida meleagris  galeata)
encountered in Gombe state, Nigetia. International
Journal of Veterinary Science and Medicine, 6 (1): 73-79.

Sharma, S., Igbal, A., Azmi, S. & Shah, H. A. (2013).
Study of poultry coccidiosis in organized and
backyard farms of Jammu region. Veterinary World, 6
(8): 407.

Shirzad, M. R., Seifi, S., Gheisari, H. R., Hachesoo, B.
A., Habibi, H. & Bujmehrani, H. (2011). Prevalence
and risk factors for subclinical coccidiosis in broiler
chicken farms in Mazandaran province, Iran.
Tropical Animal Health and Production, 43 (3): 1601-
1604.

76

East African Journal of Veterinary and Animal Sciences 3 (2): 69-76

Shubisa Abera, Nur Addis Ibrahim & Tadele Kabeta
(2016). Prevalence of poultry coccidiosis in Addis
Ababa poultry farms. British Journal of Poultry Sciences,
5 (2): 21-25.

Singla, L. D., Pangasa, A. & Juyal, P. D. (2007). Caecal
coccidiosis: efficacy of ayurvedic and allopathic
coccidiostats in immunomodulated broiler chicks.
In: Proceedings of the 12” International Conference of the
Association of Institutions of Tropical 1V eterinary Medicine,
held from August, 19-22.

Solomon Mekuria & Mekonnen Bayessa (2017).
Gastrointestinal helminths and their predisposing
factors in different poultry management systems
Haromaya, Ethiopia. Ethiopian 1 eterinary Journal, 21
(1): 40-43.

Solomon Shiferaw, Firaol Tamiru, Askale Gizaw,
Dagmawit Atalel, Waktole Terfa, Morka Dandecha
& Abreham Mekibib (2016). Study on prevalence of
helminthes of local backyard and exotic chickens in
and around Ambowest Shoa Zone, Oromia
Regional State, Ethiopia. Journal of Veterinary Science
and Medicine, 4 (2): 4.

Soulsby, E. J. (1982). Helminth, arthropods and
protozoa of domesticated animals, 7% ed., Bailliere
Tindall, London.

Taylor, M. A., Coop, R. L. & Wall, R. L. (2007).
Parasites of poultry and game birds, in: Veterinary
Parasitology, 3% ed., Blackwell Publishing, Oxford,
UK, p: 496.

Tesfaheywet Zeryehun, Amare Eshetu & Hailu Zeru
(2012). Helminthosis of chickens in selected small
scale commercial poultry farms in and around
Haramaya Woreda, south eastern Ethiopia. Journal of
Veterinary Adpance, 2 (9): 462-468.

Thrusfield, M. (2005). Survey in veterinary
epidemiology, 2 ed., Blackwell Science Limited,
Cambridge, USA, pp: 178-198.

Waktole Yadeta, Takele Sori, Motuma Debelo,
Bashahun Geber Michael & Kula Jilo (2019).
Prevalence of major gastrointestinal parasites in
small scale commercial poultry farms from Jimma
town, southwest BEthiopia. Infernational Journal of
Research Studies in Biosciences, 7 (10): 13-2.

Yazwinski, T., Tucker, C., Wray, E., Jones, L., Johnson,
7., Steinlage, S. & Bridges J. (2013). A survey on the
incidence and magnitude of intestinal helminthiasis
in broiler breeders originating from the south
eastern United States. Journal of Applied Poultry
Research, 22 (4): 942-947.


https://doi.org/10.1155/2010/141824
https://doi.org/10.1155/2015/430610
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Shubisa+Abera,+Nur+Addis+Ibrahim+and+Tadele+Kabeta+2016.+Prevalence+of+Poultry+Coccidiosis+in+Addis+Ababa+Poultry+Farms.+British+Journal+of+Poultry+Sciences+5+(2)%3A+21-25,+2016
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Shubisa+Abera,+Nur+Addis+Ibrahim+and+Tadele+Kabeta+2016.+Prevalence+of+Poultry+Coccidiosis+in+Addis+Ababa+Poultry+Farms.+British+Journal+of+Poultry+Sciences+5+(2)%3A+21-25,+2016
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Shubisa+Abera,+Nur+Addis+Ibrahim+and+Tadele+Kabeta+2016.+Prevalence+of+Poultry+Coccidiosis+in+Addis+Ababa+Poultry+Farms.+British+Journal+of+Poultry+Sciences+5+(2)%3A+21-25,+2016
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=Shubisa+Abera,+Nur+Addis+Ibrahim+and+Tadele+Kabeta+2016.+Prevalence+of+Poultry+Coccidiosis+in+Addis+Ababa+Poultry+Farms.+British+Journal+of+Poultry+Sciences+5+(2)%3A+21-25,+2016

