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Abstract: A cross sectional study was conducted from November 2014 to April 2015 to determine the general
prevalence and identification GIT nematodes in small ruminant at generic level in and  around  Gondar  town.
A total of 384 randomly selected small ruminants (244 sheep and 140 goats) were examined using standard
parasitological methods including floatation and coproculture. The total prevalence of GIT nematodes in small
ruminants in the study area was 271 (70.6%). Out of the total sampled animals 171 (70.1%) sheep and 100
(71.45%) goats were positive for 8 genera of gastrointestinal nematodes. Based on coprological examination
Strongyle type of nematodes (45.3%) were the most prevalent parasite followed by Trichuris (10. 4%) and mixed
infection of Trichuris and strongyle-type (9.1%) in both species of the study area. Age and body condition of
the animals were shown to have statistically significant association (p<0.05) with prevalence. Whereas species,
history of anthelmintic treatment, sex and location of the animals were not shown statically significant
association (p>0.05) with prevalence of GIT nematodes. Coprocultural examination of samples positive for
strongyle type of nematodes revealed the most prevalent larvae were belongs to the genus Haemonchus
followed by Trichostrongylus as single infection both in sheep and goats of the study area. The present study
showed that poly parasitism of GIT nematodes in both host species of the study area. Thus, further studies on
species-based prevalence and larval ecology are recommended in order to design appropriate control measures.
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INTRODUCTION However, poor animal production and management

Globally, livestock are becoming agriculture’s most reduce productivity of small ruminants [4]. More
economically important sub-sector, with demand in specifically, plethora of parasitic diseases plays
developing countries for animal foods projected to double detrimental role in hampering small ruminant production
over the next 20 years [1]. Ethiopia is endowed with leading to serious economic loss due to the associated
abundant  livestock   resources   of   varied  and morbidity and mortality [5, 6].
diversified  genetic  roles  with specific adaption to its Small ruminants managed under extensive production
wide range of agro ecologies. Ethiopia, with its great systems are extremely susceptible to the effect of
variation  in  climate and topography, possesses one of endoparasites [7]. GIT nematodes of sheep and goats are
the  largest  ruminant  populations in the world, the among the endoparasite infections that are responsible for
country is claimed to have the largest livestock economic loss through reduce productivity and increased
population of 47.5 million cattle, 26.1 million sheep, 21.7 mortality [8]. The loss through reduced productivity is
million goat, 7.8 million equines, 1 million camel and 39.6 related to reduction of food intake, stunted growth,
million  chickens  [2]. In Ethiopia, small ruminants reduced work capacity, cost of treatment and control of
represent  an important component of the country’s GIT nematodes [9-11]. GIT parasitic infections in
livestock  production  system,  providing  12% of the ruminants are characteristically chronic and insidious in
value of livestock products consumed at the farm level nature and have attracted very little attention in Ethiopia,
and 48% of the cash income generated from the livestock including research funds, when compared with viral,
sector [3]. bacterial and some protozoal diseases.

coupled with infectious and parasitic disease had lead to
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Considerable work has been done on prevalence of examined for GIT nematodes. All sheep and goats were
endoparasites of sheep and goats in many parts of selected at random and species, age, sex, body condition
Ethiopia [3, 7, 12-14] and losses from clinical and sub scores and history of anthelmintic treatment were
clinical level due to parasitic diseases were documented recorded. The risk factors were assessed for the presence
and in highland Ethiopian sheep body weight losses due of possible association with presence of GIT nematodes.
to endoparasitism ranged from 8-10% and caused 28%
mortality [13]. However, no reports so far have been Sample Size Determination: To calculate the total size,
published on the prevalence and generic identification of the sample size was decided based on the formula
small ruminant GIT nematodes in the study areas, where described by Thrusfield [18] with 95% confidence interval
sheep and goats are important assets to local farmers. at 5% desired absolute precision and assumption of the
Therefore the objective of this study was to assess the expected prevalence of 50% since no previous work has
prevalence and associated factors of major GIT been reported in the study area, accordingly the
nematodes in small ruminants in and around Gondar town calculated sample size was 384.
and to identify the type of GIT nematodes of small
ruminants at genus level in the study area. Fecal Sample Collection and Coproscopic Examination:

MATERIALS AND METHODS each 384 sampled animals and placed in a sample

Study Area: A cross-sectional study was carried out to clearly labeled with animal identification, date and place of
determine the prevalence and identification of small collection and transport to Gondar university veterinary
ruminants gastrointestinal nematodes in and around parasitology laboratory. When samples were reached in
Gondar town which is located 750 Km away from Addis the laboratory they were immediately stored in the
Ababa in, in north Gondar zone, northern Ethiopia. refrigerator (4 °C) until they were processed. For
Geographically the study area is located on 35°7' N and coproscopic examination of the fecal samples, a simple
13°8' E and an altitude of 2200  meter  above  sea  level. test tube flotation technique described by Hansen and
The area receives mean annual rain fall of 1172 mm in rainy Perry [19] was employed and the slides prepared were
season with average temperature of 19.7°C. The farming examined under microscope (x10). Eggs of the different
system of the area is characterized by mixed crop livestock nematodes were identified on the base of morphological
production farming system and the soil type of the area appearance and size of eggs [20].
consists of vertisoil and sandy type of soil with
vegetation type which varies from larger tree to bushes Fecal Cultures and Larvae Identification: Fecal samples
[2]. The livestock population in the study area comprises from each animals of whenever positive for Strongyle-
of 200,135 cattle, 81,000 goats, 70,000 sheep, 9,000 horses type nematode eggs were cultured for harvesting third
and 12,000 donkeys [15]. stage larvae and identification of the most important

The Study Population: Indigenous sheep and goats type nematode eggs) in sheep and goats according to
reared under small holder farming system and extensive Hansen and Perry [19]. Finally larvae were recovered
management system in and around Gonder town with using the Baermann technique [19]. From each culture, the
different age, sex and body condition were used during third-stage larvae (L ) was morphologically differentiated
the study period. The age of animals was determined and identified according to keys provided by Hansen and
based on dental eruption pattern and information from the Perry [13] and Van Wyk et al. [21]
owners, every sampled sheep and goats was recorded for
age and categorized in to Young and adult during Data analysis and management: Data collected from the
sampling [16]. The body condition score was determined study were entered to MS Excel sheet and analyzed by
and fall in any of the three scores (Poor, medium and using SPSS version 20 software. Descriptive statistics was
good) with the criteria for scores [17]. used to determine the prevalence of the GIT nematodes

Study Design and Sampling Methods: Simple random degree of association between each risk factors and GIT
sampling  strategy  was  followed  to  collect  feces from nematodes. In all analyses confidence level was held at
the  individual  animals and a total of 384 fecal samples 95% and P value less than 0.05 was considered as
(244 from sheep and 140 from goats) were collected and significant.

Fecal sample was collected directly from the rectum of

collecting bottle (screw capped bottle) each sample was

genera of non-distinguishable nematode eggs (Strongyle-

3

and Pearson chi-square test(x ) was used to assess the2
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RESULTS AND DISCUSSION

Out of 384 small ruminants constituted under the
study, 244 sheep and 140 goats were examined for GIT
nematode infections. The overall prevalence of
gastrointestinal nematodes in sheep and goats during the
study period was 70.8% and among these sheep and goat
account for 172(44.8%) and 100(26%) respectively in the
study area. In the present study the infection rate was
higher in sheep than goats, but the difference was not
statistically significant (P>0.05). This finding is in
agreement with the study conducted by Lemma et al. [22]
with an overall prevalence of 69.01% GIT nematodiasis in
small ruminants, in and around Arsi Negele town,
Ethiopia. In contrast this finding is lower than the results
of other surveys in small ruminants by Dagnachew et al.
[8] where prevalence of GIT nematode was observed,
94.9% in goat and, 90.9% in sheep around Gondar
northern Ethiopia. Similarly a higher prevalence of GIT
nematode infections was reported by Regassa et al.[3],
92.2% in goats and 94.1% in sheep of Mendayo district of
Bale, south east Ethiopia. The decrease in the GIT
nematodiasis prevalence in the present study compared
with the other studies in the country could be due to the
existence of unfavorable climatic or environmental factors
that could support prolonged survival and development
of infective larval stage of most nematodes [23].

The present study shows no statistically significant
differences (P > 0.05) between different sex groups in the
prevalence of GIT parasites even though, in female
(44.5%) relatively higher than male (26.3%). This is in
agreement with that of [24] and [3], indicated that
gastrointestinal helminthes affecting both sex groups
equally. This indicated that male and female sheep of
small ruminants have equal chance of infection if they are
exposed to the same contaminated communal grazing
pasture. Nevertheless, it is in disagreement with other
reports sex is a determinant factor influencing prevalence
of parasitism [12] and [25] and females are more prone to
parasitism during pregnancy and per-parturient period
due to stress and decreased immune status [26].

In the present study, the prevalence of nematodiasis
was significantly higher (P<0.05) in young animals
(42.45%) as compared with adult animals (28.4%). This is
in agreement with report of Yimer et al. [27], in north east
Ethiopia which shows young animals were 2.28 times at
risk than adults. Similarly higher prevalence of GIT
nematodes in young animals was reported by Regassa et
al.[3] and Dagnachew et al. [12] in Ethiopia and in other
part of the world [24,28, 29]. Several authors [12,  26]  have

Table 1: The prevalence of GINs with respect categories of the risk factors
Variables No of examined No of Positive (%) X P-value2

Species 0.038 0.85
 Ovine 244(63.5) 172(44.8)
 Caprin 140(36.5) 100(26)
Sex 1.46 0.22
 Male 150(39.1) 101(26.3)
 Female 234(60.9) 171(44.5)
Age 38.71 0.00
 Young 191(49.7) 163(42.4)
 Adult 193(50.3) 109(28.4)
BCS 1.65 0.00
 Good 77(20.1) 13(3.4)
 Medium 164(42.7) 117(30.5)
 Poor 143(37.2) 142(37)
Location 0.02 0.88
 Gondar 159(41.4) 112(29.2)
 Azezo 225(58.6) 160(41.7)
History of treatment 3.44 0.06
 Treated 144(37.5) 94(24.5)
 None treated 240(62.5) 178(46.4)
Total 384(1000 272(70.8)

documented that adult and old animals develop acquired
immunity against nematode infections as they get mature
due to repeated exposure and this will help expel the
parasite before it establishes itself in the GIT.

A significant difference was observed in prevalence
of GIT nematode infection in relation to body condition
(BCS) such that shedding of nematodes eggs increased in
animals with poor body condition (37%) compared to
animals with medium (30.5%) and good body condition
(3.4%) (p< 0.05). Accordingly this agrees with previous
reports of [3, 24]. This study further revealed that small
ruminants with good body condition have very low
prevalence rate of GIT nematodiasis, this finding agrees
with Bisset et al. [30] who suggest that well-fed animals
either develop good immunity that suppresses the
fecundity of the parasites or animals with poor body
condition might be due to malnutrition, other concurrent
disease or the current parasitic infection which lead to
poor immunological response to infective stage of the
parasites.

In relation to, the prevalence of GIT nematodes is
relatively high in Azezo (71.1%) as compared with Gondar
town (69.8%). However, the difference in prevalence
between the two site in both species of small ruminants
was not statically significant (P>0.05). This also agrees
with report by Lemma and Abera [31] significant
difference was not reported in animals reared in similar
geographical areas. In our study, absence of association
between  location and prevalence in small ruminants could
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Table 2: Prevalence of different nematode eggs in small ruminants of the

study area

Number of Positive samples Prevalence

Types of nematode eggs examined for nematode eggs (%)

Strongyle 384 174 45.3

Trichuris 384 40 10.4

Strongloids 384 3 0.8

Trichuris and Strongyle 384 35 9.1

Strongyle and Strongloids 384 19 4.9

be due to relative similarity in agro-ecology between
study locations and a relatively similar management
systems practiced by farming communities.

The present finding  shows  no  statistically
significant differences (P>0.05) in the prevalence of
gastrointestinal  nematodiasis   between  previously
treated by  anthelmintic  and  non  treated  small
ruminants.  These  could  be  due  to nematodes are
known to increasingly develop resistance to anthelmintics
in the study area, which is associated with the lower
efficacy of anthelmintics, to inhibit the growth of
nematode parasite in treated small ruminants. This finding
agrees with the report by Kumsa and Abebe [32] who
reported the presence of resistance in nematodes of small
ruminants owned by Hawassa and Haromaya Universities,
Ethiopia.

Based on coprological examination 45.3% Strongyle
type, 10.4% Trichuris, 0.8% Strongloides, 9.1% Trichuris
and Strongyle type and 4.9% Strongyle type and
Strongloides mixed nematode infections were identified in
small ruminants of study area. Accordingly, similar
prevalence of gastrointestinal nematodes results agrees
with reports of previous studies conducted in Ethiopia as
56.6% Strongyles, 8.2% Strongyloides and 5% Trichuris
in  Debre  Zeit  [33].  Similarly,  66.6%  strongyles type and

3.3% Trichuris species in Bedele, western Ethiopia [34]
and 42.25% Strongyles  type  nematod  eggs  was
identified in Kelela district, south Wollo, Ethiopia by
Tesfaye  [35].  Other  comparatively very large
coproscopic  examination   report   was  97.03%
Strongyles type, 45.22% Strongyloides and 30.25%
Trichuris species in eastern part of Ethiopia were
identified [7]. This result revealed that strongyle
nematodes were identified as the most predominant
helminthes in both sheep and goat of the study area,
which is in agreement with the observation of Bersissa
and Ajebu [36] in northern Ethiopia and Opara et al. [37],
Raza et al. [38] elsewhere in the world.

The result of coprocultures revealed the presence of
Haemonchus,   Trichostrongylus,  Bunstomum
Ostertagia, Coporea and Esophagostomum genara of
strongly-type of nematode in both sheep  and  goats of
the study area. Without significant difference in sheep
and goats, Haemonchus (9.9%) and Trichostrongylus
(6.5%) were identified as the most predominant genera of
strongyle-type of nematodes causing single infection of
small ruminant nematodiasis in the study area. Similarly
the present result showed that the most predominance of
the genus Haemonchus in both sheep and goats of the
study area. This observation agrees with the previous
reports of Bersissa and Ajebu [36] and Kumsa et al. [14]
in Hawassa, southern Ethiopia similarly Mubuh et al [39]
in Cameroon and Triq et al. [40] in Kashmir valley
reported the predominance of genus Haemonchus in small
ruminants. This result contrast with the report by Kumsa
et al. [41] in central oromiya Ethiopia which showed the
predominance of genus Trichostrongylus in small
ruminants. This variation might be due to differences in
the climate, agro ecology, time of study and animal
management.

Table 3: Prevalence of strongly-type and mixed of strongyl nematodes based on their genus relation to species of the animal (n=228)

Infected animal
-------------------------------------------

Identified Larvae (L ) Ovine (%) Caprain (%) Total X P-value3
2

Trichostrongyl 14(3.6) 12(3.1) 25(6.5)
Haemonchus 20(5) 19(4.9) 38(9.9)
Tryichostrongyl and Hamonchus 19(4.9) 18(4.7) 37(9.6)
Trichostrongyl, Hamonchus and Cooparia 20(5.2) 7(1.8) 27(7)
Bunustomum, Haemonchus and Ostertagia 13(3.4) 19(4.9) 14(3.6)
Trichostrongyl, Haemonchus and Chapertia 16(4.2) 8(2.1) 24(6.2)
Trichostrongyl, Haemonchus and Bunstomum 18(4.7) 9(2.3) 27(7)
Trichostrongyl, Esophagostomum and Strongloide 13(3.4) 4(1) 17(4.4)
Trichostronglus, Haemoncus, Coporea and Ostertagia 9(2.3) 8(2.1) 17(4.4)

Total 142(36.46) 86(22.4) 228(59) 15.93 0.068
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The current study has shown the presence of mixed 5. Nwosu, C., P. Madu and W. Richards, 2007.
infection (polyparasitism) characterized by the presence
of more than one nematode parasite both in sheep and
goats of the study area was encountered as major
findings which agrees with the findings of other
researchers in the country [3,7, 41, 42] and elsewhere in
the world [ 28, 37, 43- 45]. These mixed infections have
been suggested to be an important cause of morbidity and
loss of production in sheep and goats [41]. Moreover, the
presence of interaction and compromization of the immune
system of the host by mixed infections increase their
susceptibility to other diseases or parasites [44].

CONCLUSION

The result of the present study suggested that
gastrointestinal nematodes in small ruminant are highly
prevalent in the study area. Mixed infections of small
ruminants with more than one nematodes was identified
during the study which causes economic losses from
decreased productivity as the majority of them harbored
polyparasitism and because of high pathogenecity of the
genus Haemonchus in sheep and goat. Gastrointestinal
nematodiasis was not significantly different between
anthelmintic treated and non treated small ruminants, this
showed that the lower efficacy of anthelmintic treatment
in the study area. Thus further studies on the economic
importance of helminthiasis and drug resistance patterns
of anthelmintics should be conducted in sheep and goats
in the study area for the successful implementation of
nematodes control.
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