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Abstract: a cross-sectional study was carried out in sheep and goats kept under extensive management system in
Sayyo District, Kellem Wollega zone of Oromia Regional State, Ethiopia, during the period from October, 2016 to
April, 2017. The main objectives of the study were to estimate the prevalence of nematodes infections in small
ruminants and to assess associated risk factors with its occurrence. A total of 384 fecal samples were collected from
168 sheep and 216 goats. The samples were examined using floatation technique and eggs per gram of faeces were
determined. The overall prevalence for the nematode infection was 50.8% (195/384). Different nematode eggs
including Strongyle (177, 46.1%), Strongyloides (35, 9.1%) and Trichuris eggs (31, 8.1%) were identified. The
mean eggs per gram count showed that, 100 (56.5%) were heavily infected, 61(34.5%) were moderately infected
and the remaining were lightly infected. The copro culture examination from the positive samples for strongyle eggs
revealed the presence of Trichostrongylus species (sp), Haemonchus sp., Oesophagostomum sp., Cooperia sp., and
Bunostomum sp. Gastrointestinal nematode parasitism is more prevalent (AOR=2.23) in sheep as compared to
goats. It was also higher in animals with poor (AOR=4.54) and medium body conditions (AOR=2.02) as compared
to animals with good body conditions. However, there was no statistically significant association between the
occurrence of the infection and age, sex and origin of the animals’. In conclusion, gastrointestinal nematode
parasites were highly prevalent in the study area and this could hamper health and productivity of the small
ruminants. Thus, strategic control of nematode parasites should be planned and implemented to reduce the economic
losses and welfare problems of the animals.
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1. Introduction the parasite species involved, and the epidemiological

Ethiopia possesses an estimated population of
28.89 million sheep and 29.7 million goats. Sheep and
goats are raised for different purposes in the country.
They are kept primarily for breeding purpose. Besides,
sheep are kept for wool and mutton while goats are
kept for milk and meat [1].

Sheep and goat production depends on feed
supplies, good health practices and appropriate animal
husbandry management [2, 3]. Parasites, especially
gastrointestinal nematodes, remain the parasites of
most concern to small ruminant breeders. Infection is
rampant inmost developing countries where poor
pastures and the quantities of nutritious food
consumed do not cover the nutritional requirements of
animals. In addition, there is insufficient veterinary
care and the environment is conducive to nematode
growth and transmission in these countries [4].

Nematodes have detrimental effects on animal
health causing illness and death. They reduce
voluntary feed intake and efficiency of feed utilization
and are major contributors to reduced meat, milk and
wool production [5]. Degree of nematode infection
depends mainly upon the age of the host, the breed,

patterns which include husbandry practices and
physiological status of the animals. More importantly,
environmental conditions such as temperature, rainfall
and humidity are major factors to the development of
nematode eggs and free living stages [6, 7].

Many studies have been conducted to estimate
the prevalence of nematode parasites in Ethiopia.
Accordingly, the results varied greatly among different
parts of the country. Even though, there is large
population of small ruminants in the study area, the
prevalence and risk factors of gastro-intestinal
nematode parasite infection has not been reported. The
knowledge of the prevalence and risk factors would
help in designing strategies to control and prevent
nematode infection.

Therefore, the main objectives of this study were
to determine the prevalence of ovine and caprine
gastro-intestinal nematode parasites and assess
associated risk factors with its occurrence in Sayyo
District. Besides, it was aimed at determining degree
of infection for the stongyles.
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2. Materials and Methods
2.1 Description of the study area

The study was conducted in Sayyo district,
Kellem Wollega zone, Oromiya regional state,
Western Ethiopia. The district is located 652 km west
of Addis Ababa. The mean minimum and maximum
temperature in the district is 19°C and 23°C
respectively. The agro-ecology of the district consists
of high land (29.17%), mid land (45.8%) and Low
land (25.03%). The total area coverage of the district
is 45,679 hectares, of which 30,275 hectaresis
cultivated land. The estimated animal population in
the area is about 88,992 cattle, 49,140 sheep, 15,177
goats, 17,191 donkeys, 3,622 horses and 1,314 mules
[8].

2.2 Study animals

Randomly selected sheep and goats kept under
traditional extensive system were included in this
study. All sheep and goats were local breeds. Both sex
and all age groups were included.

2.3 Study design

A cross sectional study was conducted from
October, 2016 to April, 2017 to determine the
prevalence of gastro-intestinal nematode parasites in
small ruminants using coproscopic examination. Body
condition scoring of sampled animals was carried out
according to the method described by Boden [9] and
categorized into three scores as poor, medium and
good. The age of the animals were estimated by asking
the owners and also by looking the dentition pattern of
the animals. Small ruminants with all temporary
incisor teeth were considered as young while small
ruminants with one or more permanent incisor teeth
were consider as adults.

2.4 Sampling method
determination

Multi-stage random sampling procedure was
used to select the study animals. First Sayyo district
was selected from Kellem Wollega zone. Then out of
the 32 peasant associations (PAs) of Sayyo district, 5
PAs were randomly selected. Almost equal proportion
of small ruminants i.e., 77 from the four PAs and 76
from the remaining one were selected. Simple random
sampling technique was used to select individual study
animals. The sample size was determined by taking
50% expected prevalence and 95% confidence level
using the formula described by Thrusfield [10].

Accordingly, a total of 384 sheep and goats were
sampled. Where; n=required sample size; d=desired
absolute precision; Pexp=expected prevalence of fecal
sample collection and examination.

A total of 384 fresh fecal samples were collected
directly from the rectum of selected animals and the
samples were placed in a labeled separate screw
capped bottles. During sampling, age, sex, species and
body condition were recorded through observation.

and sample size
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Finally, the collected samples were kept in cool
box until it reached Sayyo Type B Veterinary Clinic
for coprological investigation. The majority of
samples were processed on the same day of sample
collection. Those samples which were not examined
immediately after the arrival at laboratory were stored
at +4°C and examined the next day early in the
morning.

The collected fecal specimens were processed
and examined by direct fecal floatation technique for
qualitative investigation of the types of gastro-
intestinal nematode eggs following the standard
procedure indicated by Urquhart et al. [11]. The
floatation solution used was NaCl (sodium chloride).
Those samples found positive for gastro-intestinal
nematode infection were subjected to egg per gram
(EPG) counting and the degree of infection was
categorized based on a reference given by Solus by
[12]. To differentiate Strongyle species involved,
eleven samples were subjected to ova culture and then
the infective larvae (L3) were differentiated to species
level based on their morphologic characteristics
described by Urquhart et al. [11].

2.5 Data analysis

Data collected from individual animals and
parasitological examination results were entered into
Ms-excel spread sheet. Descriptive statistical tools
such as frequency and percentages were used to
describe the data. The data were analyzed using
bivariate and multivariate logistic regression to assess
the association of the potential risk factors with the
prevalence of the parasites. Variables found to have a
p-value of <0.2 in bivariate analysis were entered into
multivariable logistic regression model for controlling
the possible effect of confounders. Odds ratio was
used in assessing strength of association. Apparent
prevalence of different nematodes species were
calculated as follows: Prevalence (%) = (Number of
positive samples/Total number of samples examined)
x 100%

3. Results

In the current study, the coprological
examination revealed an overall prevalence of 50.8%
(195/384) for gastrointestinal nematode infection.
From the positive cases, strongyles were identified in
177(46.1%) samples, Strongyloides spp. in 35 (9.1%)
and Trichuris spp. in 31(8.1%) samples.

Species and body conditions were identified as
possible risk factors associated with nematode
infection with both bivariate and multivariate analysis.
Accordingly, sheep were about two times more likely
to be positive for nematode infections as compared to
goats. Besides, animals with poor and medium body
conditions were about five and two times more likely
to be positive for nematode infections respectively as
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compared to animals with good body conditions.
Other variables such as sex, age, season and PAs were
not statistically significantly associated with the
occurrence of nematode infection as indicated in Table
1. The results of quantitative faecal examination using
the modified McMaster technique for GIT nematodes
of 177 infected sheep and goats indicated that most of

them were heavily infected as depicted in Table 2.
Identification of third stage larvae (L3) from 11
Coprocultures indicated the existence of different
nematode species among the study animals. These
species include Haemonchus, Bunostomum, Cooperia,
Oesophagostomum and Trichostrongyles spp. as
shown in Table 3.

Table 1: Prevalence of gastrointestinal nematodes in small ruminants by species, sex, age, body conditions and
Peasant association (Pas).

Risk Factors No. of examined |Infected No. (%) |Odd ratio Adjusted odd ratio
Speci Sheep 168 104 (61.9) 2.23(1.48-3.37) |2.20(1.43-3.86)
pecies Goats 216 91 (42.1) I -
Sex Male 196 102 (52.0) 1.11 (0.74-1.65) |-
Female 188 93 (49.5) 1 -
A Young 159 89 (56.0) 1.43 (0.95-2.15) |-
£e Adult 225 106 (47.1) I -
Poor 78 57 (73.1) 4.52(2.49-8.2) |4.54(2.45-8.41)
Body condition |Medium 154 81 (52.6) 1.85(1.17-2.5) ]2.02(1.25-3.24)
Good 152 57 (37.5) 1 -
Menko Lencha 77 40 (51.9) 1.06 (0.59-1.92) |-
Abichu Shogo 77 38 (49.4) 0.85 (0.59-1.93) |-
PAs Walgahi Bubuka |77 37 (48.1) 0.84 (0.43-1.64) |-
Aleku Dorgome 77 37 (48.1) 0.84 (0.43-1.64) |-
Dambidollo Town |76 43 (56.6) 1 -

Table 2: Level of infection based on epg count of
examined positive animals for nematode parasites.

Intensity of infection |No. of positive (%) |EPG
Light 16 (9.0) 50-799
Moderate 61 (34.5) 800-1200
Heavy 100 (56.5) >1200
Table 3: Species of nematodes identified from
Coproculture.

Species Sheep |Goat |Total
Haemonchus 5 2 7
Bunostomum 2 2 4
Cooperia 3 2 5
Oesophagostomum 4 2 6
Trichostrongyles 5 3 8

4. Discussion

The current study revealed, an overall prevalence
of about 51% nematode infection in small ruminants
in the study area. This finding agrees with the reports
of other researchers; Regassa et al. [6] and Dagnachew
et al. [13] who reported 54.1% and 47.67% from
Ethiopia, respectively. However, it is relatively lower
than 79.09% [14], 76.3% [15]59.89% [16] and 68.1%
[17] reports from different parts of the country.

Comparatively lower prevalence was reported by
Raza et al. [18] in Pakistan. The reason for the
difference might be due to variation in agro-ecology,
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which could affect survival and development of
infective larval stage of nematode parasites. Variation
in the use of anthelmentics and grazing practices
might also contribute for the difference in the
prevalence.

In this study, infections with strongyles were the
dominant one among the small ruminants. Infections
with Strongyloides spp and Trichuris were also
identified with limited proportions. This is in
agreement with several studies conducted so far [6, 17,
19-22] who reported high proportion of strongyle
infection. This might be due to the fact that ruminants
have different level of resistance for different species
of parasitic infections [11].

The prevalence of nematode infection was about
two times in sheep than in goats. This observation is
consistent with the findings of earlier works in other
parts of the world [23-26] that showed higher GI
parasites in sheep than in goats. The higher prevalence
of nematode parasites found in sheep than in goats
might be due to the fact that sheep have frequent
exposure to communal grazing land that has been
contaminated by feaces of infected animals. Goats are
browsers in behavior but sheep are grazers from the
ground where the Gl-parasites egg hatches and reaches
the infective stage. This observation, however,
disagrees with reports from western Oromia [6] and
eastern Ethiopia [20] which showed higher prevalence
in goats than in sheep. These authors ascribed their
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observation to the fact that most of the goats in their
study were from lowland and mid altitude areas, which
are thought to be suitable for survival of the larval
stage of the parasites.

The current study indicated that animals with
good body condition had less prevalence of nematode
infection. This could be due to a better immunity in
animals with good body conditions. It may also
signify the importance of the parasites in causing
weight loss, a characteristic sign of parasite infections
[11, 27]. In the present study, age wise observation
revealed no statistically significant difference in
infection of the parasites. This finding is in agreement
with reports from Gambia and Kenya that indicated
GIT helminthes affect both ages equally [24,28] and
there are instances where younger animals were
reported with high rate of parasitic infection [16]. In
contrary, other authors have documented that
nematode infection is higher in adult and old animals
than the younger [11, 13, 29]. However, with this
study we ascribed the absence of significant difference
in parasites infection between ages of animals.

This might be as a result of equal chance of
exposure for both age groups to the infective stage of
the parasite as all are allowed to graze under extensive
management system. This study further revealed that
sex of the animal did not show significant association
with the prevalence of nematode infection. The
absence of association between sexes is consistent
with previous reports [6,29-31]. However, Dagnachew
et al. [13] reported a higher prevalence of helminth
infection in females and Raza et al. [18] have
documented higher prevalence of helminth infection in
males.

5. Conclusion and Recommendations

The gastrointestinal nematodes of small
ruminants are one of the important parasitic diseases
that obviously result in reduced productivity of sheep
and goats. Therefore, the high prevalence of nematode
infection observed in the study area indicates potential
contribution to limiting the productivity and
compromised well-being of the animals. Even though
the infection was prevalent in both sheep and goats it
was more common in sheep than goats. The infection
was found higher in animals with poor body
conditions. Therefore, particular attention should be
given to sheep and animals with poor body condition
in control of the nematode infections.
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