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Abstract
A cross sectional study was conducted from November 2018 to April 2019todetermining the prevalence of
gastrointestinal (GI) nematode of cattle in and around Hirna town of Tullo district, and to identify the specie involved
and to assess risk factors nematode infestations. A concentration (floatation) technique was performed to identify
major nematode eggs of cattle. The eggs of parasites were identifiedon the basis of morphology and size of the eggs
under light optical microscope. Descriptive statistics and chi-square test were used to describe frequencies of
nematode species and association between risk factors and occurrence of nematode species.Out of 384 fecal samples
of cattle collected and examined, 165 (43.0%) animals were found positive for at least one GI nematode infection and
parasites identified wereTrichostrongylus spps 9.4%, Haemonchus(7.3%), and Strongloid spps (7.3%), Bunostomum
spps (6.5%), Oesophagostomum spp (4.2%) and Ostertagiaspp (3.1%)as single infection.Mixed infections involved
Trychostronglus with Eosophagastom spp 2.6%, Haemonchus with Strongyloid spp 1.3%,Trichostrongylus with
Ostertagia spp 0.8% and Bunostomum with Ostertagia spps 0.5%.
Among five potential risk variables considered in the analysis, four of them (age, body condition scores, breed and
origin of the animals) were found to be significantly associated (p < 0.05)with the presence of GI nematode parasites.
The present study showed that bovine gastrointestinal nematodes are of the major cause of helminthiasis in the study
area. To get clear epidemiological picture detailed study should be conducted to clearly identify parasitic nematodes
using fecal culture, postmortem examination and seasonal prevalence of these parasites should be carried out.

Keywords: Cattle, GI nematode, prevalence, Hirna Town

108

Int. J. Adv. Res. Biol. Sci. (2022). 9(5): 108-119
Studies have shown that helminth parasites are by
far the most serious causes of production losses in
farmed ruminants and the nematodes are
indisputably the cause of serious production
losses to ruminants in sub-Saharan Africa, and
indeed worldwide (Ng’ang’a et al., 2004; Odoi,
2007; Kanyari et al., 2009).It has been estimated
that about 10% animals die annually due to
parasitic diseases in the world (Chavhan et al.,
2008). The problem is however much more severe
in tropical countries due to very favorable
environmental
conditions
for
helminthes
transmission (Mohanta et al., 2007).The losses are
manifested in terms of morbidity/mortality in
acute cases and reduced weight gain, feed
conversion, milk production, and poor
reproductive performance, particularly in chronic
infections (Edosomwan and Shoyemi, 2012).

Introduction
Livestock production constitutes one of the
principal means of achieving improved living
standards in many regions of the developing
world. In Sub-Saharan African countries,
livestock plays a crucial role both in national
economies and the livelihood of rural
communities. It provides drought power, milk,
and meat, input for crop production and soil
fertility and raw material for industry. In Ethiopia,
livestock production accounts for approximately
35 to 49% of the total agricultural GDP and 16 to
17% of national foreign currency earnings
(Metaferia F.et al., 2011).Ethiopia possesses
about 59.5 million heads of cattle (CSA,
2017).Livestock play an important role in
providing export commodities including hides and
skins. However, constraints such as the traditional
management system of livestock, limited genetic
potential of the indigenous animal breeds and
prevalence of many livestock diseases, lack of
appropriate disease control policy and veterinary
services the potential of livestock based economy
has been reduced. (Yasin, 2017).

The epidemiology of nematodosis is determined
by several factors governed by parasite-hostenvironment interactions. The major risk factors
can therefore be broadly classified asparasite
factors (including epidemiology of the different
species), host factors (genetic resistance,age and
physiological status of the animal) and
environmental
factors
(climate, nutrition,
stockingdensity), Bennema et al. 2010).
Interaction of various risk factors influences the
prevalence of GI nematodesin food animals and
includesage,sex, weather condition and husbandry
or management practices (Raza etal. 2007; Khan
et al. 2010). The prevalence of GI helminthes
parasites is quite deferent in deferent species and
the severity of the infection also vary
considerably depending on local environmental
condition such as humidity, temperature, rainfall,
vegetation and management practice(Gizachew,
2007; Tesfaye, 2009 and Elsa et al., 2012).

Diseases have numerous negative impacts on
productivity and fertility of herds i.e. losses due to
mortality and morbidity, loss of weight, depressed
growth, poor fertility performance, decrease
physical power and the likes (Elsa et al.,
2012).Helminth parasite infections in cattle’s are
a primary factor in the reduction of livestock
production and productivity (Wadhawa et al.,
2011).Helminthosis lead to a reduction in fertility,
work capacity, involuntary culling (Rafiullah et
al., 2011), reduction in food intake, weight and
milk production, and higher mortality rate
(Getachew et al., 2012). The gastrointestinal tract
(GIT) of cattle harbors a variety of parasites,
particularly helminthes, which causes clinical and
subclinical parasitism. Gastrointestinal nematodes
are cosmopolitan parasites that develop within the
digestive tract of domestic ruminants. These
parasites adversely affect the health status of
animals and cause enormous economic losses to
the livestock industry (Rafiullah et al., 2011;
Singla et al., 2014).

The diagnosis of nematode infections in livestock
has been based on the clinical signs and detection
of nematode eggs or larvae in the faeces by direct
microscopic examination. Quantifying number of
egg per gram (EPG) of faeces is the best way of
estimating parasite loads (Tesfaye T 2009).To
take the control measures epidemiological
surveillance of nematode parasite by deferent
diagnostic methods like faecal examination,
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determination and identifcation of specifc
nematode species is important (Hiko A and
Wondimu A, 2011).The eggs of the nematodes
are most often diagnosed by ﬂoatation technique
and the commonly used ﬂoatation solution for
nematode eggs are sodium chloride or sometimes
magnesium sulphate Taylor et al,. (2015).

Consists of vertisoil and sandy type of soil. The
main agricultural products of the areas are maize,
coffee and chat. The total livestock populations in
the woreda 119422 bovine 13177 ovine, 37973
caprine, 6517 equine and 171,499 poultry. It is
characterized by mixed crop livestock production
farming system

The environmental conditions such as low lying
water filled grazing land, humidity, environmental
temperature of this area are suitable for growth
and survivable of parasites and their intermediate
hosts. However, very few reports were published
on bovine GI nematode infestation of this area.

2.2 Study Population
The study animal were 384 randomly selected
cattle of two breed (296 local and 88 cross), sex
(184 male and 200 female), urban and rural and
different age group and body condition that were
found in and around Hirna town. The sampled
animals were stratified by age, sex, breed, body
condition and origin during the sample
collected.Body condition scoring of sampled
animal was carried out and categorized into three
scores as poor, medium and good according to the
method described by Nicolson and butter worth
(1986).The age of the animal was estimated by
looking to the dentition pattern of the animals
according to Delahunt and Habel (1986) and also
by owners’ response. Based on this, study animals
were classified as calf (<1 year), young (1 to 3
year) and adult (>3 year).

Therefore, the objectives of this study were

To investigate the prevalence and identify
major bovine gastrointestinal nematodes species
were involved in and around hirna town

To investigate the main risk factors
associated with the prevalence of GI nematode
infection in cattle

Materials and Methods
2.1 Study Area
The study was conducted November 2018 to
April 2019 in and around Hirna town of Tullo
district, western Hararge of Oromia region,
Eastern Ethiopia. Hirna town is located at 375
kms east of Addis Ababa along the road to Harar
and 45km from the zonal capital, Chiro. The
climatic condition of the area is 47% highland and
53% midland which are located at altitude of
1600-2700 meter above sea level (a.s.l).
Bioclimatic characteristics of the region are a
mean annual temperature of 21°C (18.5°C
minimum) and 23.5°C maximum) and the relative
humidity of the area varied from 21.9-65%. It
receives a bimodal rainfall; the average annual
precipitation being 980 mm that comes from the
long and short rainy seasons. The long rainy
seasons (summer) this extends from June up to
September while the short rainy season occurs
during the months of March, April and May. The
woreda has 30 (Peasant association) PAs and one
town with total population of 120,953
(TWARDO, 2010).The soil type of the area

2.3 Study Design
A cross sectional study was conducted to
determine the prevalence of GI nematode
parasites in cattle during the study period and to
investigate the main factors influencing that
prevalence.
2.4 Sampling Method and Sample Size
Simple random sampling technique was employed
to select the study animals and feces were
collected from the individual animals. The total
number of cattle required for the study was
calculated based on the formula given by
Thrusfield, (2007). By rule of thumb where there
is no information for an area, it is possible to take
50% prevalence. In this study 50% prevalence
with 5% desired level of precision and 95%of
confidence interval are used to calculate the
110
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sample size using the following formula. Sample
size was determined using the equation:

as described by Hansen and Perry (1994) and chisquare (2) was used to measure associations
between prevalence and the various variables
including breed of the animals, age, sex, origin
and body condition scores. In all the analyses, a
95% confidence interval and P-value of less than
0.05 (P<0.05) was set for significance of
statistical associations between the dependent and
independent variables.

Where N= Sample size
P= expected value
d= desired absolute precision
Then by taking p=50% and d=5%
N =1.962 x 0.5(1-0.50)/0.05
N=384

3. Results
From total samples examined the overall
prevalence of bovine gastrointestinal nematodes
was 43% (165/384) were found to harbor one or
more parasite species. Different variation was
observed on the occurrence of GIN parasite
among the risk factors. There was little
prevalence difference observed between the two
sexes. Prevalence of GI Nematode parasite
observed was 42.4% in male while 43.5% was
recorded in female, respectively. However, there
was no statically significant sex related difference
(p>0.05).

2.5 Study Methodology
Fecal sample collection: Fecal samples were
collected randomly. Approximately 5-10gr of
feces were collected directly from the rectum of
the study animals using disposable plastic gloves
and placed in plastic fecal bags that were then
labeled. The collected samples were label with the
necessary information and preserved in 10% of
formalin and dispatched to Hirna Regional
veterinary
laboratory
for
coprological
investigations.

2.6 Data Management and Analysis:

Comparison was also made on the prevalence of
GIN-parasites within the age groups in order to
investigate the presence of any association. The
overall prevalence of nematode infection was
found to be higher in calf (64.0%) when
compared to adult (41.4%) and young (34.6%)
animals; Thus, a significant association
(2=13.324; P=0.001) in prevalence was shown
among animals with different age group
categories (Table 1).Concerning the prevalence of
nematode infections in different body conditioned
animals, higher prevalence was observed in poor
(86.4%) than moderate (34.0%) and fat (14.0%)
animals. Thus, strong statistically significant
association was observed among the animals with
different body condition scores (P< 0.05) (Table
1).

All the data obtained from the study were entered
into MS Excel data sheets and coded. The coded
data were imported and analyzed using SPSS
version 21 softwareIBM. (2012). Percentages (%)
were used to measure prevalence of the parasites

The present study also tried to identify the
presence of any association between prevalence
of GIN parasites based on breed of animals. The
study revealed a significant difference (p<0.05) in
prevalence of GIN infection between local

Parasitological Technique: The fecal samples
were
subjected
to
standard
qualitative
examination using concentration (floatation)
techniques following the standard procedures for
detection the eggs of nematode (Hansen and
Perry, 1994). Samples were immediately
processed and examined on the day of collection
or stored at refrigerated temperature (4°C) for
later examinations. The eggs of parasites were
identified from their morphological characters and
measurements using a light optical microscope
with a magnification of 10× and 40×according to
the literature (Soulsby, 1986; Georgi and Georgi,
1996 and Hendrix, 2017).
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(45.9%) and cross breeds (33. %) (Table: 1).The
prevalence of GIN parasites in different origin is
summarized in (table3). The result of the study
indicates 36.0%, and 46.9% in urban and rural
respectively. Thus, there was statistically
significant origin-related difference (P<0.05).

Identification of GI nematodes species:
Outs of 165 positive results identified 145
(37.8%) animals were infected with single
nematode. Among single parasitic infection
observed in the present study Trychostronglus
spps are the most dominant. Followed by
Haemonchus spps and Strongyloid spps.
However, the least nematode infection was
observed by Ostertagia spps (Table: 2).

Table 1: Association between risk variables and Prevalence of GI nematodes
Risk factor
Age
calf
young
adult
Sex
male
female
BCs
good
moderate
poor
Breed
local
cross
Origin
urban
rural
Total

2

P-value

13.324

0.001

0.048

0.454

14
34
86.4

128.961

0.00

136
29

45.9
33.0

4.672

0.02

50
115
165

36.0
46.9
43.0

4.353

0.024

Number of
examined

Positive

Prevalence
(%)

76
127
181

46
44
75

60.5
34.6
41.4

184
200

78
87

42.4
43.5

118
156
110

17
53
95

296
88
139
245
384

Table 2: Prevalence and identification of single GI nematode Parasites infection
Parasite
Trychostrongylus spps
Strongloid spps
Haemonchus spps
Bonustomum spps
Eosophagostomum spps
Ostertagia spps
Total

No.
36
28
28
25
16
12
145

Prevalence (%)
9.4
7.3
7.3
6.5
4.2
3.1
37.8
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Table 3: Mixed infection between different nematode identified
No.
10
5
3
2
20

Parasite
Trychostronglus and Eosophagastom spps
Haemonchus and Strongyloid spps
Trychostronglus and Ostertagia spps
Bunostamum and Ostertagia spps
Total
As shown in the above (table 3) out of 165(43%)
infested animals; total prevalence of mixed
infection was 20(5.2%). Among mixed parasitic
infection observed in the present study;
Trychostrongylus spp with Eosophagastom spps
10(2.6%) was the most dominant one.

Prevalence (%)
2.6
1.3
0.8
0.5
5.2

conditions including quantity and pasture quality,
temperature, de-worming practices, humidity and
grazing behavior of the host in the study areas.
In this study, a significant difference was not
observed in GI nematode infection in relation to
sex (p>0.05) (42% male and 43.2% female). The
result of the present study agrees with that of
[Tigist et al., (2012) (p>0.05),Regassaet al.,
(2006) in western Oromia and Hailu et al. (2011)
in Jimma town]. But, this is in disagreement with
previous study report with Windom (2009),
Birhanu (2011) and Tulu and Lelisa (2016) who
found prevalence rates in males (45.86%) to be
greater than that in females (41.4%).

4. Discussion
Epidemiological investigation of nematodes in
livestock using suitable and cost effective
diagnostic methods is found to be important.
Knowledge of the epizootiology of parasitism is a
crucial requirement for the sustainable control of
GI parasites, as they interact with their hosts
under specific climatic, management and
production conditions (Almeria and Uriarte, 1999;
Waller, 1999). The current study revealed an
overall prevalence of 43.0%, GI nematode
infection in cattle. Different prevalence rate of
GIT parasites was reported from different corner
of Ethiopia as well as other countries due to the
difference in management, husbandry, climate,
topography, and other factors. The current result
is similar to reports in Zimbabuwe by Pfukenyi et
al. (2007) and Muluneh et al., (2014) and closely
related to that of Yimer et al. (2015) who reported
41.5% prevalence in Dire Dawa. In contrast, the
present study is lower than previous finding of
Shirale et al., (2003) who reported 58.00%
prevalence and Adem and Anteneh, (2011) 54%in
Haramaya University dairy farm. However, this
study is relatively higher than some other reported
from Ethiopia (Yehuelaeshet; 2005; Awraris et
al., 2012) and other parts of the world (Ashutosh
et al., 2011; Brhanu, 201; Kabaka et al.,
2013;)The deference in the prevalence reports of
gastro-intestinal nematode could be due to the fact
that the attributed to differences in agro- climatic

The current prevalence of nematode infection was
found to be higher in calf (64.0%) when
compared to adult (41.4%) and young (34.6%)
animals. The result of the present study agrees
with that of Regassa et al.,(2006), Mohammed et
al. and Swai et al. (2006) who have reported
higher infection rates with nematodes in calves as
compared with adult cattle. This could be due to
the fact that calves are more susceptible than adult
counter parts. Age is supposed to have some
association with occurrence of internal parasite
because age has an effect on responsiveness or to
the development of immunity causing lower
worm fecundity in adult animals’ (Klooser man et
al., 1991) as well as Adult animals may acquire
immunity to the parasites through frequent
challenge and expel the ingested parasite before
they establish infection (Bilal et al., 2005).But the
findings of this study are inconsistent with reports
from Gambia where adults and older animals bear
high worm burden by Fritsche, (1993).
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A significant difference (p<0.05) was also found
in variation of rate of infection among difference
breeds where a higher infection was recorded on
local breed cattle (46.5%) compared to cross
breed (28.0%) cattle which is in agreement with
the report of Tigist et al.,(2012) in and around
Gonder town and Awraris et al. (2012). This may
be due to the fact that farmers owned cross-breed
or farmers that found in urban area are tend to
follow intensive management system where as
those farmers that haves our indigenous breed
were tend to follow free grazing system mean
extensive management system. Thus, the chance
of exposure to infective parasitic egg or larvae of
local-breed cattle is higher than those of crossbreed cattle. However, it is in contrary to reports
of Bacha and Haftu, (2014) in west Arsi zone
(64.15%). The differences observed could be due
to the variation in the periods or seasons in which
the studies were conducted, climate and
husbandry of the animals. These studies were
conducted on cattle managed under extensive
management, which could increase the degree of
pasture contamination, leading to higher
prevalence rates.

reason for higher prevalence in rural area than
that of urban farmers may be due to difference in
management system and awareness of the farmers
about disease. Almost all farmers found in urban
area implement intensive management system
whereas those farmers found in rural area are
apply extensive management system. Moreover,
urban farmers have access to anti-helmentic drugs
and better awareness than rural farmers about the
importance of de-worming

In this study, significant difference (p<0.05) was
observed in GI nematode infection in relation to
body condition where a higher prevalence of
Nematodiasis was recorded in poor body
condition (62.8%) than medium (41.1%) and
good body condition (27.3%).This finding is in
agreement with the work done by Keyyu et al.,
(2003) in Tanzania and Regasa et al., (2006),
Tigist et al., (2012) and Awraris et al., (2012)in
Ethiopia. However, the report disagrees with the
work of Hailu et al., (2011).This variation may be
due to malnutrition, other concurrent disease or
the current parasitic infection which lead to poor
immunological response to infective stage of the
parasite

When the documented data was analyzed for
nematodes it shows that the most prevalent spp in
cattle among nematodes was Trichostrongylus
spp36(9.4%). This result agrees with previous
studies reported by Belem et al., (2001) and
Brhanu,(2011). This was lower than previous
report of Adem and Anteneh , (2011)with 37%
and higher than the report of Addisu and Berihu,
(2014) and Shirale et al.,(2003) with respective
prevalence of3.65% and 3.14%.The variation
between the present study and previous findings
might be due to the differences among the
geographical locations, climatic conditions of the
study areas. The prevalence of this parasite was
more in the dry season as compared to the rainy
season.

There was statistically significant difference
association (P<0.05) with GI nematode based on
origin of the animal, the prevalence is high in
rural(47.0%) as compared to urban (33.0%).The
result of the present study agrees with that of
Milkessa et al., (2016).Thus, higher prevalence
was recorded in rural than urban cattle. The

Out of 384 samples examined 165 were found
positive. Of these 145 (37.8%) had single and 20
(5.2%) had mixed infection with difference
nematode species. this result agrees with the
results of Bacha and Haftu, (2014) and Ahmed,
(2005) observed higher percentage of single
infection (65.20%) than mixed (2.51%)
andShirale, et al., (2003) observed (60.29%)
single and (6.00%) mixed infection. This low
prevalence of mixed infection in the study area
may be due to immunity of the host, season and
De-worming practice and also due to similarity in
the two agro ecological zones and similarity in
study design.
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The existence of more than one nematode species
in a host has an additive pathogenic effect on the
host and the pathogenicity is usually high
(Pfukenyi et al., 2007). In this particular study the
prevalence of mixed infection was 5.2%. Among
mixed parasitic infestations observed in current
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Detailed study should be conducted using
fecal culture and postmortem examination to
clearly identify parasitic nematodes and their
seasonal prevalence in the study area.

study Trychostronglus spp together with
Eosophagastom spp (2.6%) were most dominant
nematodes in cattle’s. This result agree with the
previous reports of Bacha and Haftu (2014) ,
which was recorded the highest mixed prevalence
seen in west Arsi zone was Oesophagostomum
spp with Trichostrongylus spp37(9.6%).But the
findings of this study are inconsistent with reports
from Kombolcha and Dessie Town, by
Abdulkadir, et al., (2017)who reported
Oesophagostomum
spp
together
with
Bunostomum spp (1.8%) as the most dominant
mixed nematodes in cattle’s. This variation could
be due to similarity or differences in the two agroecological zones, sample size and similarity in the
two study methodology
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