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Abstract

A cross sectional study was conducted on local and exotic
chickens in and around Ambo district of west show a zone Oromia
regional state, Ethiopia, to determine the prevalence of gastrointestinal
helminthes infections and identify the involved parasitic species. A
total of 265 local and 125 exotic chickens were purchased, scarified
and their gastro intestinal fracts were examined for adult helminthes.
The overall helminthes prevalence was 68.5% and mixed helminthes
infections were found in 33% of birds. The study also found that 191
(49%) and 176 (45.1%) of chickens was infected by diverse species
of nematodes and cestodes species, respectively. Four nematodes
species were identified in the prevalence rate of Ascaridia galli
(72.25%), Heterakis gallinarum (44.5%), Capillaria obsignata (5.23%)
and Syngamus trachea (1.04%). The major cestodes species
encountered were Riadlletina tefragona (50%). Davenia proglotina
(31.8%), Choanotaenia infundibulum (0.57%), Rialletina echinobothrida
(11.93%). Amoebotaenia cuneata (1.13%) and Rialletina cesticillus
(0.57%). There was statistically significant differences (p<0.05) in the
prevalence between breeds of chickens in which higher infection was
observed in local breed (78.11%) than exoftic breed (48%). There was
also a statistically significant differences (p<0.05) in prevalence rate
between the different management systems where there was higher
infection was observed in extensive management system (78.54%)
compared to semi intensive management system (33.35%). The study
also tried to see the prevalence of these parasites in relation with age
and sex however, there is no significant differences (p>0.05) with this
risk factors. This study strongly suggested that helminthes parasites
are a very serious problem of local chickens in the study area and
appropriate control and prevention strategies need to be applied.

Introduction

Chicken, Gallus gallus is believed to have descended from the wild
Indian and South East Asian red jungle fowl [1]. The bird provides
man with high nutritional value and other socioeconomic benefits
which cannot be overemphasized [2]. Besides providing employment
and income for small-scale farmers particularly in the off cropping
season, poultry integrates very well into other farming activities like
cropping and fish farming [3].

Approximately 20 billion poultry exist worldwide [4] and of
this about 75% are in developing countries. Village chickens (Gallus
gallus) are the predominant species in the rural poultry sector in
Africa [4,5] and in Ethiopia total poultry population is estimated to be
56.5 million [6] of which about 99% are raised under the traditional
backyard system of management, while 1% are exotic breeds
maintained under intensive management system.

Poultry production system in Ethiopia is an indigenous and
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integral part of the farming system that ranges from nil input
traditional free ranges to modern production system using relatively
advanced technology. There is also a small-scale intensive system
with small number of birds (from 50 to 500) as an urban and peri-
urban small-scale commercial system using exotic birds and relatively
improved feeding, housing and health care [7,8]. The backyard
(traditional) poultry production system is characterized by low input,
low output and periodic destruction of large proportion of the flock
due to disease outbreaks [9].

A lot of losses in poultry have been linked to disease causing
agents such as viruses, bacteria and parasites [10]. Although parasitic
diseases are among the major causes that decrease productivity
of chickens, they are often neglected as they are rarely lethal.
Helimnthosis was considered to be an important problem of local
chickens and helminth parasites were incriminated as major causes
of ill-health and loss of productivity in different parts of Ethiopia [6].
Helminth parasites of poultry are commonly divided into three main
groups; nematodes, cestodes and trematodes. Nematodes constitute
the most important group of helminth parasites of poultry both in
number of species and the extent of damage they cause; the main
genera include Capillaria, Heterakis, and Ascaridia. The cestodes
of significant importance are of the two genera Railleitina and
Hymenolepsis [11]. In the commercial table egg production systems
the most commonly occurring helminth species are Ascaridia galli,
Heterakis gallinarum and Capillaria spp. [12].

The prevalence and intensity of helminth may be influenced by
several factors, including host factors, such as age, sex and breed, can
also influence helminth infections. Furthermore, climatic conditions
(temperature and humidity) may alter the population dynamics of
the parasites, resulting in dramatic changes in the prevalence and
intensity of helminthes infections [13]. Many insects that may act as
vectors for helminthes are also favored by high temperatures and to
some extent humidity. These factors may explain the wide range and
distribution of nematode and cestode species in poultry, especially
during the tropical rainy season [14].
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There are currently little information in Ethiopia that shows the
prevalence and distribution of gastrointestinal tract (GIT). According
to reports, the prevalence of GIT parasitism reaches 91.01% [6,15].
But it is limited by its coverage (region) of Ethiopia so that does not
indicate the whole picture of the prevalence in Ethiopia. This was the
rationale that initiated this research project. Therefore the objective of
this study were to determine the prevalence of helminthes infection
and to identify different helminthes parasites in chickens of local and
exotic breeding West show a Administrative Zone of Oromia, Ambo
district, Ethiopia.

Materials and Methods
Study area

The study was conducted from July to October, 2015 in and
around Ambo town, West Shewa zone, Ethiopia. Ambo town is
administrative center of West Shewa zone and Ambo district, and
located at a latitude and longitude of 8°59'N 37°51’E 8.983°N 37.85°E
and an elevation of 2101 meters above sea level (ASL) and 114 km
west of Addis Ababa, capital of Oromia region and Ethiopia. The
agro-ecology of the study area is 23% highland, 60% midland, and
17% lowland. It has an annual rainfall and temperature ranging from
800-1000 mm and 20-29 °C, respectively. The livestock population of
the district includes 145371 cattle, 50152 sheep, 27026 goats, 105794
chickens, 9088 horses, 2914 donkeys and 256 mules [16].

Study animals

Apparently healthy local chickens n = 390, (241 females and
149 males) were randomly bought from local open air markets in
the respective study areas. The chickens were then transported to
Ambo University, Department of Veterinary Laboratory Technology
Laboratory. The birds were categorized into two age groups, namely
growers and adults. The age of birds was determined subjectively
based on the size of crown, length of the spur, and appearance of the
beak and flexibility of the xyphoid cartilage [17].

Study design

Cross-sectional type of study design was used for this study. Sex,
different age groups, breeds and management systems were recorded
as test variable during data collection of target chickens.

Methodology

Thorough clinical examination of each chicken was performed.
The chickens were divided into two categories such as local backyard
and exotic Chickens and then euthanized and evisceration was
undertaken. The alimentary canal was separated from the other
organs and removed from the body cavity. The alimentary canal from
each chicken was then opened, from the esophagus to the rectum, and
including both cecal pouches. All worms visible to the naked eye were
removed using thumb forceps. All the adult worms were identified
directly under the stereomicroscope using the characteristics
described by [18,19]. Scrapings were also taken from the mucosae
of esophagus, the upper, middle, lower intestine and caecum and
examined under the microscope.

Statistical Analysis

Collected data were first entered into a Microsoft Excel

spreadsheet and analyzed using SPSS version 20 software. Descriptive
statistical analysis was used to summarize and present the data
collected. The helminth prevalence was calculated as the number of
chickens harbour helminth parasite in their GIT, divided by the total
number of birds examined. The degree of association between each
risk factor and parasite infection was assessed using the Pearson Chi-
square test. For all analyses, a p-value of less than 0.05 was considered
as significant.

Result

The overall prevalence of infection with helminthes was 68.5%
(267/390). Out of 390 chickens 49% (191/390) were found to be
infected by nematodes and 45.1 (176/390) were infected by cestodes
parasites. While 33% (129/390) had mixed infection (Table 1).
From 265 local and 125 exotic breeds of poultry birds (Gallus
gallus) examined for screening of helminthes parasites (78.11%)
local backyard chickens and (48%) exotic chickens were harbored
with different species of helminthes (Tables 2 and 3). A total of ten
different species of helminthes parasites were isolated and identified.
The result revealed that Ascarida galli was the highest prevalence rate
of infection in both local and exotic breeds. The percentage prevalence
recorded was 50.26% and 21.98% respectively.

Although helminthes infection was more prevalent in males
(70.45%) than females (67.2%) and in young (70.22%) followed by
adult (66.98%) statistically there were no significant differences.
Additionally in the prevalence of helminthes parasites between
sexes and different age groups of chickens there were no significant
differences (p>0.05) Table 4. The prevalence of helminthes was
significantly different between breed and different management
systems (x*=35.67, 63.99) respectively. An effort was made to identify
the species of nematodes and cestodes in chickens in the study area.
Consequently, the species of nematodes and cestodes identified were
briefly indicated on Tables 2 and 3.

Table 1: Over all prevalence of gastrointestinal helminthes in chickens.

No. of No. of
Helminthes examined positive Prevalence (%)
chickens chickens
Nematodes 390 191 49%
Cestodes 390 176 45.1%
Mixed (nematodes and 390 129 339
cestodes)
Total 390 267 68.5%
Table 2: Nematodes species identified in relation to breeds.
Local Total No. of
Nematodes identified baf:kyard EXO?IC chickens positive for
chickens infected nematodes
infected (191)
Ascaridia galli 96 (50.26%) 42 (21.98%) 72.25%
Heterakis gallinarum 71 (37.17%) 14 (7.33%) 44.5%
Capillaria obsignata 8 (4.18%) 2 (1.04%) 5.23%
Syngamus trachea 1 (0.52%) 1 (0.52%) 1.04%
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Table 3: Cestode species identified in local backyard chickens and exotic
chickens.

Gastode species idantified L.ocal ba.ckyard Exofic chickens = Total No. of positive
chickens infected infected for cestodes 176
Raillietina tetragona 78 (44.31%) 10 (5.68%) 50%

Davainea proglottina 43 (24.43%) 13 (7.38%) 31.8%
Choanotaenia infundibulum - 1(0.57%) 0.57%
Raillietina echinobothrida 17 (9.66%) 4(2.27%) 11.93%
Amoebotaenia cuneata 2(1.13%) 1.13%
Raillietina cesticillus 41(23.29%) 5 (2.84%) 26.13%

Table 4: Prevalence of helminthes parasites on the basis of sex, age, breed
and management system.

No. of No. of

2
Variables examined infected Pre\;?/k)ence (p- \falue)
chickens chickens 4 p
Se Male 149 105 70.45 0.45
X
Female 241 162 67.2 (0.502)
Ade Young 178 125 70.22 0.471
g Adult 212 142 66.98 (0.492)
Breed Local 265 207 78.11 35.67
ree
Exotic 125 60s 48 (0.000)
Intensive g 29 33.33
Management management 63.99
1 i 0.000
system Extensive 4 238 7854 (0000
management
Discussion

The overall prevalence of the current study that was recorded
(68.5%) in chicken is lower than that of [20] which is 99%, [15] of
91%, [11] of 87%, [6] of 86.3% and 75.8%, but the present result
was slightly higher than that of [21] of 61.9% and [22] of 37.9%.
However, the current result is in agreement with the result of [23]
which report 64.7%. The present study revealed that nematodes and
cestodes parasites were recovered from the chickens. This might be an
indication of higher availability of infective stages of the worm in the
study area and the ability of the infective stages of the worm to survive
outside the host for a long time before it is picked up by the host.
Another reason for relatively high prevalence could be especially
due to the inability of the farmers to feed the chickens with grains
in the morning before they go out for roaming. This could expose
the chickens to feed different arthropods that may be carriers of the
infective stages of the parasites which have been shown to increase
susceptibility to parasitism. The finding of this study is in line with
the work of [24] in which nematodes and cestodes were implicated
as the major causes of helminthes infection both in young and adult
chickens.

There were significant differences in the prevalence rate of
helminthes between extensive and semi intensive management
systems (p<0.05). This might be chickens kept in extensive
management system has unhygienic practices followed with poor
nutritional supplies. This result was in agreement with the finding of
earlier workers [25-27].

The current prevalence of infection in local breed (78.11%) was
significantly higher than the exotic breed (48%) (x*=35.67, p<0.05).
This might be due to their free range mode of management practice

which allows them free access to virtually all types of environments
and hence predisposing them to various forms of infections. Another
reason may be the duration for the local breed to reach table size
is much longer compared to the exotic breed which feed usually
on artificial diets. This cause could be likely the reason for higher
infection in the local breed which continue to accumulate parasites
in the system as well as the poor management practices inherited in
extensive management system. This finding is in line with the previous
work by [11], 90.2% and 53% in local and exotic breed respectively;
another work done in Nigeria by [28] indicated that the prevalence
of helminthes is highly significant in local breed than exotic 87% and
27.3% respectively.

In the present study four nematode parasites, namely Ascaridia
galli, Heterakis gallinarum, Capillaria obsignata and Syngamus
trachea were identified from different sites of gastrointestinal
tract and trachea of examined chickens. Ascaridia galli is the most
prevalent species of nematodes that was identified (72.25%) among
the intestinal nematodes recovered in the study area. This was higher
compared with other finding in Ethiopia and Kenya reported to be
35.58% [15], 55.3% [6] and 33.3% [29]. Additionally previous study
in southern Ethiopia [30] reported 64.3% was slightly lower than the
current study. This might be wet and humid conditions are necessary
for the development of Ascaridia galli eggs to infective stages and
the rise of earth worm’s population that serves as a paratenic host
for these parasites. The reason for high occurrence of the parasites
in the study area is the survey was conducted in wet season. The
second most prevalent species of nematodes that was identified
in the current study was Heterakis gallinarum (44.5%) which was
relatively comparable to prevalence of 43.24% established by [31] the
prevalence rate of Syngamus trachea that was found in the current
study was low (1.04%). This is in agreement with [21,32] who
reported in their works that, this parasite has low prevalence rate of
infection compared to other helminthes. As far as cestodes infections
were concerned different spices of cestodes were identified. From 390
examined chickens 176 (45.1%) prevalence was obtained. Six species
of cestodes were observed. The most prevalent cestodes recorded in
and around Ambo was Raillietina tetragona (50%). This observed
result is in line with reports of [31,33] with the prevalence rate of
52.75% and 56.5% respectively. However the present result is higher
than that of the previous ones reported from different parts of the
country [6,11,15,34] with the prevalence of 12.53%, 45.69%, 35.8%
and 22.2% respectively. Davainea proglottinais the second most
pathogenic species was recorded in the prevalence rate of 31.8%. This
result is higher than the previous work done by [15,29,33,35] who
reported 8.1%, 1.12%, 5.97% and 19.4% respectively. This might be due
to the availability of the intermediate host such as dung beetles, ants
etc. in the study area and the environmental conditions which favor
the reproduction of intermediate host. Choanotaenia infundibulum
is the least cestode encountered in the study area. This is in line with
the study of [15]. The mixed infections of two or more species of
parasites per bird were very common in the present study. This might
be due to food preference at a particular time which determines the
establishment of mixed or single infection in the chickens. Mixed
infections have been reported in several studies [21,24,36] in current
study majority of chickens harbored multiple infections may be due
to poor management system.
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As a conclusion, the present study clearly indicated that local

chickens kept under extensive management system in the study area
were highly infected and exposed to wide variety of gastrointestinal
helminth parasites. The damage inflicted by such highly prevalent
gastro-intestinal helminth infection in view of the economic
importance of poultry production, in the study area particularly and
in the country generally will undoubtedly be high. It is therefore,
recommended that integrated control strategies have to be put in place
since there is little effort directed currently towards this problem. In
addition, other research works in the areas of poultry gastrointestinal
helminths should be conducted in the backyard poultry in order to
estimate economic losses inflicted by these parasites.
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