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Abstract: A cross-sectional study was carried out from November 2017 to March 2018 in sheep and goats kept
under extensive management system in Tulo district, Western Hararghe Zone, eastern Ethiopia. A total of 432
fecal samples were collected from 216 sheep and 216 goats. Parasitological methods including floatation,
sedimentation, and McMaster Egg counting and fecal culture were employed in the study. The fecal samples
examined revealed an overall prevalence of 286 (66.2%) (With 95% CI) in the small ruminants whereas 147
(68.1%) in sheep and 139 (64.4%) in goats harbor one or more genera of parasites. Upon fecal examination,
strongyle type helminthes were the most prevalent (25.7%) parasite in the area in both species. The study
revealed significantly higher (p<0.05) prevalence of GIT parasites in females than males and in wet season than
dry. In this study, species and age of the animals didn’t have significant difference in prevalence of GIT
parasites. Fecal culture of the samples positive for strongyle type helminthes revealed Haemonchus spp.,
Trichostrongylus spp., Oesophagostomum spp., Ostertagia spp. and Bunostomum spp. in both sheep and
goats. The present study revealed mixed infection in both species. Therefore, due to its important health
problem and impact on production in the study area, emphasis should be given for the control and prevention
of gastrointestinal parasites infection with further studies on species identification and larval ecology.
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INTRODUCTION management practices, scarce livestock feeds and

Livestock in developing countries contribute up to and poor access to markets considerably affects
70% of the livelihood of world’s rural poor. Globally, productivity [4]. The small ruminants represent an
livestock are becoming agriculture’s most economically important component of the country’s livestock
important sub-sector, with demand in developing production system, providing 12% of the value of
countries for animal foods projected to double over the livestock products consumed at the farm level and 48% of
next 20 years. Ethiopia, with its great variation in climate the cash income generated. The country has, however,
and topography, possesses one of the largest ruminant benefited little from this enormous resource owing to a
populations in the world. It has been estimated that it is multitude of problems [1]. Both infectious and parasitic
second in Africa and sixth in the world possessing an diseases are common traits that affect productivity [5, 6].
estimate of 26.1 million sheep and 21.7 million goats in Gastrointestinal helminthiasis is considered as one of the
terms of shoat population, which is managed by major parasitic problems that constrained livestock
smallholder farmers under extensive traditional improvement programs in Ethiopia. Parasitic infections
management system and adjunct to crop production [1, 2]. pose a serious health threat and limit the productivity of

The small ruminants’ populations in the country are livestock due to the associated morbidity and mortality
well adapted to local climatic and nutritional conditions [7].
and contribute greatly to the national economy [3]. In Parasitic helminthes of small ruminants belong to the
spite of this huge small ruminant population, phyla Platyhelminthes (flatworms) and Nemathelminths
underdeveloped infrastructure, coupled with poor (roundworms). The former phylum has two classes,

devastating diseases, degraded land and water resources
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cestoda (tapeworms) and trematoda (flukes). The genera depends on many variables, including the presence of
Moniezia is the most important cestode parasites of  small suitable intermediate hosts as well as favorable climatic
ruminants in African countries [8]. All of the trematode and ecological conditions for them. The factors
species that are parasitic in small  ruminants  belong to the influencing the development and survival of both the
subclass Digenera. The most important of these species larval stages of the flukes and their intermediate hosts are
in Africa are the liver flukes, Fasciola hepatica, Fasciola similar to those of the nematode parasites described
gigantica  and   rumen  flukes  (Paramphistomum  spp.) earlier. These environmental factors include temperature,
[8-11]. The Nemathelminths (nematodes) include several rainfall, humidity and moisture [8, 10, 11, 13].
superfamilies’ of veterinary importance. These are The epidemiology of GIT parasites of small ruminants
Trichostrogyloidea, Strongylidae, Metastrongyloidea, is also strongly influenced by aspects of host-parasite
Ancylostrongyloidea, Rhabditoidea, Trichuroidea, biology after infection occurs. Larvae of important GIT
Filarioidea, Oxyuroidea, Ascaridoidea and Spiruroidea. nematodes are able to undergo a period of arrested
The GI nematodes of greatest importance in small development (hypobiosis) in the host (in the abomasal or
ruminants are members of the order Strongylidae, which intestinal mucosa). Following infection, larvae may
contains the first four super families, but most belong to become metabolically inactive for several months.
the super family Trichostrogyloidea. All grazing sheep Although the immune status of the host also has an
and goats are infected with a community of these influence on rates of hypobiosis, the greatest proportion
Strongylidae nematodes that cause combined clinical of larvae usually becomes arrested at times when
effect known as parasitic gastroenteritis (PGE) [12]. conditions in the external environment are least favorable

The life cycles of nematodes are direct, requiring no for development and survival of eggs and larvae [14, 15].
intermediate hosts, which applies to all of the This suspension of development helps some nematode
economically important Strongylidae, parasites of small parasites to survive the dry seasons. Resumption of
ruminants [8, 11]. In these cycles, adult female parasites in development usually coincides with the onset  of  the
the GIT produce eggs that are passed out with the feaces rainy seasons, the most favorable period for larval
of the animal. Development occurs within the fecal mass, development and transmission on pasture [16].
the eggs embryonated and hatch into first-stage larvae Gastrointestinal parasite infections are a world-wide
(L1), which  in  turn  molt  into  second-stage  larvae  (L2), problem for both small and large-scale farmers, but their
shedding their protective cuticle in the process. During impact is greater in sub-Saharan Africa in general and
this time, the larvae feed on bacteria. The L2 molt into Ethiopia in particular due to the availability of a wide
third-stage larvae (L3), but retain the cuticle from the range of agro-ecological factors suitable for diversified
previous molt. The L3 contribute the infective stage, and hosts and parasite species. Economic losses are caused
these migrate onto surrounding vegetation where they by gastrointestinal parasites in a variety of ways: they
become available for ingestion by grazing sheep and cause losses through lowered fertility, reduced work
goats [8]. Following ingestion, the L3 larvae pass to the capacity, involuntary culling, a reduction in food intake
abomasum or intestine, where they ex-sheathe. The L3 of and lower gains, lower milk production, treatment costs
the trichostrongyle worms penetrate the epithelial layer of and mortality in heavily parasitized animals [17].
the mucus membrane (in the case of Haemonchus and In Ethiopia, parasitological investigations of small
Trichostrongylus). In normal development, the L3 molt ruminants in humid central highland regions of the
within 2-3 days to become fourth-stage larvae (L4), which country have demonstrated that nematodes of the genera
remain in the mucous membrane for a further 10 to 14 Haemonchus, Trichostrongylus, Oesophagostomum,
days. Finally, the L4 emerge and molt to become young Bunostomum, Strongyloides, Cooperia, Nematodirus and
adult parasites. The time between ingestion of L3 and the Trichuris are the most common [18]. The liver flukes of the
parasite becoming mature adults (referred to as the genus Fasciola (F. hepatica and F. gigantica) are also of
prepatent period) varies between parasite species, but particular importance in ruminant livestock found in these
generally is between 3 and 5 weeks [8, 9]. areas [19]. Another study by Debela [20] also reported

The  life-cycles   of   important   trematode  species that H. contortuts, Strongloides, papillosus and
(F.  hepatica,   F.  gigantic  and  Parampistomum  spp.) Trichostrongylus species were the most prevalent GIT
of small ruminants  all  involve  intermediate hosts  such nematode species infecting goats in rift valley of southern
as different species of aquatic  or  terrestrial  snails  [8]. Ethiopia. In some parts of the country, surveys have been
The epidemiology of fluke infections in small ruminants carried out on prevalence of helminth parasites of which
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most of the information obtained is from abattoir survey performed as described by Gatenby [24] for sheep and
and animals managed in stations [21]. Steele [25] for goats.

In eastern and western Hararghe, there are around
fourteen millions of sheep and goats estimated to be Sampling and Sample Size Determination: Simple
available [22]. However, there is no sufficient information random sampling method was conducted to collect the
at the study area, where mixed crop-livestock production fecal sample from individual study animals. Since there
system is the main form of agriculture. Therefore, the was no record of previous prevalence in the study area,
current study was performed to determine the prevalence, the sample size was determined by taking 50% expected
to know the parasite burdens and to identify the diversity prevalence using the formula described by Thrusfield [26]
of gastrointestinal parasites in small ruminants which may that shown as follows;
serve as a baseline data to design effective control
options. n = 1.962xpexp (1-pexp) = 1.962 x 0.5(1-0.5) = 384 shoat

MATERIALS AND METHODS

Study Area: The study was conducted in randomly n = sample size required
selected peasant association of Tulo district, in western Pexp = expected prevalence = 50%
Hararghe zone of Oromia region, Eastern Ethiopia. It is 1.96 = the value of Z at 95% confidence interval
located 371 km East of Addis Ababa, 45 km from Chiro D = desired level of precision at 95% confidence interval
town. The district has daily mean temperature ranging
from 18 degree centigrade to 26 degree centigrade and Accordingly, a sample size calculated were 384 sheep
mean annual rain fall ranging from 550 mm to 800 mm and goat but 432 (216 each for sheep and goats) were
above sea level. The agro-ecological zone of the district considered to increase precision.
is dega (43.33%), weina dega (56.67%), and  kola  (0%).
The dry season is extending from January to end of April Sample Collection: Fecal samples were collected directly
and long rainy season extends from July to September. from the rectum of each animal and placed in a sample
The  topography  of  the  district  is medium high land collecting bottle (universal bottle) and transported to
(1500 m), high land (1500 to 2500 m) and  very  high  land Hirna Regional veterinary laboratory. For coproscopic
(> 2500 m) above sea level. The soil type of the district is examination of the fecal samples, flotation and
clay 43%, sand 55% and 2% others. The major crop sedimentation technique was conducted and the slides
cultivated in this area is sorghum, maize, barley, teff and prepared were examined under low power objective lenses
wheat. The livestock population estimated in the study of microscope as described by Hansen and Perry [11].
area is: 125915 cattle, 37973 goat, 13177 sheep, 171499 Eggs of the different helminthes were identified on the
poultry, 5905 donkey, 338 horse and 274 mules. The basis of morphological appearance and size of eggs [27].
district has 33 peasant association and three towns with
total human population of 146489 of which male 71691 and Mcmaster Egg Counting Techniques: Numbers of fecal
female 74798 [23]. GIT parasite eggs were determined using a modified

Study Design: A cross-sectional type of study was solution as the floating medium. In each, 3g of feces were
conducted for determination of prevalence of GIT mixed in 42 ml of saturated salt solution and the number of
parasites of sheep and goats by coproscopic examination. GIT parasite eggs per gram of faces (EPG) was obtained

Study Population: The study of animal was conducted on two squares of the McMaster slide by a dilution factor of
local breed that are kept under traditional extensive 50 [8, 11]. McMaster egg counting method was used to
system where farmers maintain one to three sheep and determine the number of eggs per gram of feces (APG) in
goats. In this study 432 (216 sheep and 216 goats) were the positive fecal samples and the degree of severity was
randomly selected for coprological examination. In every categorized based on previously described methods [8, 9].
study period, information regarding of sex, age, body Furthermore, the EPG was classified as light, moderate and
condition scores, season, parity and origins of the heavy infection for a count of 50 to 799, 800 to 1200 and
individual animal was recorded. Age estimation was over 1200, respectively.

d2 (0.05)2

where:

McMaster technique with saturated sodium chloride

by multiplying the number of parasite eggs counted in
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Fecal Cultures and Larval Identification: Fecal cultures, the animal. As presented in the Table 2, the study was
consisting of 2g of feces from positive strongyle eggs conducted in six randomly selected peasant association
type sample were done for each  group  of  animals  in  the of tulo district. The highest prevalence was recorded in
studies. The pooled fecal materials were incubated at irectoma 50 (69.4%) and the lowest in lubudekeb 43
room temperature (approximately 22-25 degree centigrade) (59.7%). There were no statically insignificant (p>0.05)
for 8 days, and then the parasite larvae were harvested association between GIT occurrence and peasant
and identified according to Van Wyk et al. [28]. associations. As shown in the Table 3, degree of EPG and

Data Analysis: Descriptive statistics and frequency tables association with body condition of the animal. Fecal
and percentages were used to describe the means of Samples positive for GIT helminthes were subjected to
parasite burden and prevalence. The data were analyzed MC-Master egg counting chamber for EPG count to
statistically using the Chi square test (SPSS statistics determine  the  degree of severity of parasitic infection.
16.0). Differences between parameters were tested for An effort was made to compare the degree of severity
significance at probability levels of P<0.05. with the various risk factors. Significant difference

RESULTS with sex and season. However, degree of EPG did not

In the current study, a total of 432 fecal samples from status and species of animal. (Table 4).  The  result of
small ruminants (216 sheep and 216 goats) were examined fecal examination in both sheep and goats have shown
with species prevalence of 147 (68.1%) and 139 (64.45%) (Table 5) that the presence of several eggs of GIT
in sheep and goats respectively and these give an overall parasites. Accordingly in both species six types of GIT
prevalence of 66.2% in both species. From the considered parasites and coccidian oocysts were detected, such as
risk factors, sex, parity and season were statically strongyle spp. strongholds spp., Trichuris spp., Fasciola
significant (p<0.05). But there was no significant spp., Monezia spp., and Eimeria spp. From these,
difference (p> 0.05) in the occurrence of gastro intestinal strongyle type eggs account the highest prevalence
(GIT) parasites in age, physiological status and species of (25.7%).

prevalence of the parasite show significant (P<0.05)

(p<0.05) were observed for degree of EPG of GIT parasites

show significant difference with age parity physiological

Table 1: Prevalence of gastro intestinal Parasites based on the risk factors

Risk factors No. Examined No. Positive Prevalence (%) x  (p-value)2

Species Goat 216 139 64.4 0.662 (0.23)

Sheep 216 147 68.1

Total 432 286 66.2

Sex Female 262 189 72.1 10.477 (0.01)

Male 170 97 57.1

Total 432 286 66.2

Age <2years 243 160 65.5 0.032 (0.47)

 >2years 189 126 66.7

Total 432 286 66.2

Season Wet 216 159 73.6 10.594 (0.01)

 Dry 216 127 58.8

Total 432 286 66.2

Parity 0-Parity 120 79 65.8 7.674 (0.022)

1-2 Parity 98 72 73.5

 >2 Parity 44 38 86.4

 Total 262 189 72.1

Physiological status None pregnant 225 158 70.2 0.961 (0.219)

pregnant 37 29 78.4

Total 262 187 71.4
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Table 2: Prevalence of gastro intestinal parasites based in origin of animals
PA No Examined No Positive Prevalence
Irectoma 72 50 69.4
Kirakufis 72 48 66.7
Lubudekeb 72 43 59.7
Metekesha 72 50 69.4
Odanaga 72 47 65.3
Rakatafura 72 48 66.7
Total 286 286 66.2
(x =2.069, p- value=0.839)2

Table 3: Prevalence of gastro intestinal parasite infections and fecal egg counts based on body conditions of the study animals.
EPG Category (%)
--------------------------------------------------------------------------------------------------------
Light Moderate Heavy
--------------------- ------------------------- ---------------------------

BSC No. Examined No. affected Prevalence (%) No. % No. % No. %
Poor 13 13 100 1 7.7 8 61.5 4 30.8
Moderate 226 222 98.2 17 7.5 154 68.1 23 10.2
Good 193 51 26.4 13 6.7 33 17.5 5 2.6
Total 432 286 66.2 31 7.1 195 45.1 32 7.4
x  = 1.742, p-value = <0.001, BSC = Body condition Score 2

Table 4: Degree of gastro intestinal parasites infection with different risk factors
Degree of infection
-----------------------------------------------------------------------------------------------------
Light Moderate Heavy
------------------------ ------------------------ ----------------------

Risk Factors No. % No. % No. % x  (P-Value)2

Species Sheep 15 6.9 98 45.4 15 6.9 0.136 (0.987)
goat 15 6.9 97 44.9 17 7.9

Sex male 12 7.1 65 38.2 9 5.3 10.14 (0.017)
female 18 6.9 130 49.6 23 8.8

Age <2years 13 5.3 115 47.3 17 7 2.753 (0.431)
>2years 17 9 80 42.3 15 7.9

Season  Wet 14 6.5 101 46.8 23 10.6 8.572 (0.036)
dry 16 7.4 94 43.5 9 4.2

Parity 0-parity 4 3.3 60 50 9 7.5 7.405 (0.285)
1-2parity 8 8.2 46 46.9 9 9.2
>2parity 6 6.9 23 52.3 4 9.1

Physiological Status None Pregnant 14 6.2 108 48.0 21 9.3 3.476 (0.324)
Pregnant 4 10.8 21 56.8 1 2.7

Table 5: The presence of each parasites identified on species bases
Sheep (n = 216) Goat (n = 216) Total (n = 432)
------------------------------ ------------------------------- ---------------------------------

Types of Parasites eggs No. % No. % No. %
Strongyle spp. 51 23.6 60  27.8 111 25.7
Strongylidae spp. 13  6. 10 4.6 23 5.3
Trichuris spp. 4 1.9  6 2.8 10 2.3
Fasciola spp. 13  6 5 2.3 18 4.2
Parampistomum spp. 6 2.8 5 2.3 11 2.5
Moniezia spp. 19 8.8 16 7.4 35 8.1
Eimeria spp. 5 2.3 6 2.8 11 2.5
Strongyle spp. + Strongylidae spp. 3 1.4 3 1.4 6 1.4
Strongyle spp. + Trichuris spp.  7 3.2 6 2.8 13 3.0
Strongyle + Parampistomum 0 0 1 0.5 1  0.23
Strongyle + Moniezia spp. 10 4.6 5 2.3 15 3.5
Strongyle + Eimeria spp. 16 7.4 16 7.4 32 7.4
Total 147 68.1 139  64.4 286 66.2
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DISCCUSSION with the findings reported by Bekele et al. [39] and

The result from coprological  examination  revealed The current study showed the presence of mixed
the existence of parasites  with  an  overall  prevalence infection characterized by the presence of two GIT
rate of 66.2% (95% CI) in the small ruminants examined. parasites both in sheep and goats and thus in agreement
The study showed that 68.1% and 64.4% of sheep and with the finding of  other  researchers’  in  the  country
goats respectively was infested with one or more [21, 40] and elsewhere [30]. These polyparasitisim has
parasites. This finding is higher than the results of other been suggested to be an important cause of morbidity and
surveys in sheep and goats carried out in areas where loss of production in sheep and goats [41].
there is a favorable humidity and temperature which The present study showed  that  the  parasitic  load
generally supports parasitic growth. in the wet season was significantly higher than the dry

In the present study the prevalence of GIT parasites season owing to the  general  understanding  that
seen to be relatively higher in sheep (68.1%) than in goat moisture is  one  of  the  bionomic  factor  that  support
(64.4%) but this difference was not statically significant the development of the infective stage of most parasites
.This finding is in line with reports from Ethiopia by [8, 11] which is also true phenomenon in sub-Saharan
Teklye [29] and elsewhere in the world by Waruiru et al. Africa [29].
[30] and Asif et al. [31]. This might be due to production In the current study, prevalence of GIT parasites in
system and ecology of the study area. However it is in the female showed higher observation  than   the  male.
contrary  to  reports  from  western  Ethiopia by Regassa The finding supports the general understanding of
et al. [32], eastern parts of Ethiopia by Abebe and  Esayas helminth infections that female animals are more
[21] and elsewhere by Keyyu et al. [33] and Raza et al. susceptible to helminthiasis. It is assumed that sex is a
[34]. determinant factor influencing the prevalence of the

In the present study, higher degree of EPG and parasitism [42, 43]. Females are more prone to parasitism
statically significance were recorded in wet than in dry during pregnancy and peri-parturient period due to stress
season. This finding was in consent with many reports and decreased immune status [8]. Dagnachew et al. [44]
around the world .This might be due to the existence of a reported a higher prevalence of helminth infection in
direct relationship between prevalence with the humidity females. In contrast, Gauly et al. [45] have documented
and temperature. Therefore, the presence of sufficient higher prevalence of helminth infection in rams.
moisture during the rainy season favored the survival of
infective larvae in the pasture and higher probability of CONCLUSION
uptake of the infective larvae leading to higher prevalence
rate [35, 36]. The overall prevalence of gastrointestinal parasites

The current study revealed that sex and body in the study area indicates gastrointestinal parasitism to
conditions of of the animal showed significant association be important health problem due to its high prevalence
with the prevalence of the parasites and degree of EPG and occurrence of poly parasitism. The present study
.The difference between sex and prevalence of EPG is in showed a considerable difference between sex of animals
agreement with that of Moyo et al. [37] and  with  Bisset and study period (season). The Majority of sheep and
et al. [38] who suggest that well fed animals develop good goats were infected with mixed parasite types with some
immunity that suppresses the fecundity of the parasites. animals showing mono parasitic infection. The parasite
However, the finding disagrees with the finding previous severity is high in female than the male for both species.
reported by Keyyu et al. [33]. Based on the findings of the present investigations,

The result from coprological examination in the relevant approaches for GIT parasites control could
present study revealed seven common helminth genera include:
namely, Hemonchus spp., Trichostrongylus spp., Improvement of basic animal management systems
Oesophagostomum spp., Strongyloides spp., Ostertagia and grazing 
spp., Bunostomum spp., and Trichuris species. The liver Implementing regular strategic deworming 
flukes (Fasciola and parampistomum), Cestode (Moniezia) Year around epidemiological study should be
and as well as Eimeria were observed. This finding agrees conducted.

Tembely et al. [18].
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