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[Abstract h

A cross sectional study was conducted in sheep and goats that were kept under extensive management system in Ziway Dugda
District, Eastern Arsi Zone, Oromiya Regional State from November, 2016 G.C to April, 2017 G.C to determine prevalence and as-
sociated risk factors of GI nematodes. A total of 384 randomly sampled sheep and goats (281 sheep and 103 goats) were undergone
coprological examination by simple floatation and McMaster egg counting technique. In the study areas, the overall prevalence of
GIT nematodes in sheep and goats was 71.88% (276/384). Out of the total sampled animals, the prevalence of 75.8% (213/281) and
61.2% (63/103) were recorded in sheep and goats respectively. Based on coprological examination, in the study area, the prevalence
of 54.17%, 8.33%, 3.13% and 6.25% accounted for Strongyle, Strongyloide, Trichuris and mixed type of infection between both spe-
cies respectively. McMaster egg counting of positive samples revealed 42%, 33.7% and 24.3% as light, moderate and severe respec-
tively. Species, age, sex and PAs of the animals were not shown statistically significant association (P > 0.05) with prevalence of GIT
nematodes. Body condition score of the animals has shown statistically significant difference (P < 0.05). In general, high prevalence
of nematode parasites was observed in the study area, which implies nematodes are the major constraints for production and pro-
ductivity of these animals. Therefore, economically feasible, effective management and strategic de-worming of animals should be

implemented for the prevention and control of the disease.
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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 on national economies and the livelihood of rural communi-

ties. It provides drought power, milk, and meat, input for crop production and soil fertility and raw material for industry. Various estimate
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shows that the livestock sector contributes 13-16% of total agricultural GDP [1] and is becoming the fastest growing sub-sector of agri-
culture [2]. Small ruminant farming has a prominent role in the sustainability of rural communities around the world [3] as well as being

socially, economically and politically highly significant at national and international levels, similar to other livestock species [4].

Sheep and goats have great importance as major sources of livelihood and contribute to the sustenance of landless, smallholder and
marginal farmers especially to the poor in the rural areas throughout the developing countries. Studies have revealed that ruminants
contribute 80% of the total food production from livestock in tropical Africa, of which small ruminants account for about 22%. Sheep and
goats are also very important for resource-poor smallholder systems of rural Ethiopia due to their ease of management, short genera-
tion cycles and high reproductive rates which lead to high production efficiency and significant role in provision of food and generation
of cash income. They serve as a living bank for many farmers, closely linked to the social and cultural life of resource poor farmers and

provide security in bad crop years [5].

Generally, Small ruminants are important source of the developing country as they provide more than 30% of local meat consump-
tion and generate cash income from the export of meat, live animals and skins [6]. These small ruminants were estimated to 24 million
sheep and 18 million goats constitute a major part of livestock resource. From this annual national mutton and goat meat production is
77 and 62 thousand metric ton, respectively. These animals contribute 13.9% and 11.2 of the total meat production. The share of small
ruminants of the total milk output is estimated to 16.4% and Ethiopia exports 155,000 heads of livestock particularly sheep and goats
annually [7].

Gastrointestinal (GI) nematode parasites are a major problem in most small ruminant production systems worldwide due to their
impact on production and the cost of control measures undertaken by livestock producers. The problem of nematode parasitism is of
particular importance throughout the developing world since nutritional resources available to small ruminant livestock are often inad-

equate and, as a consequence, natural immunity is compromised resulting in low productivity and high mortality [8].

Due to suitable geographic and climatic conditions of the country, parasitic GI nematodes are perhaps the leading cause of productiv-
ity losses in small ruminant production in Ethiopia [9]. Parasitological investigations carried out in different regions of the country have
demonstrated the existence of a wide range of GI nematodes which belong to the genera of Haemonchus, Trichostrongylus, Oesophagos-
tomum, Bunostomum, Strongyloides, Cooperia, Bunostomum, Nematodirus and Trichuris [10,11]. Most of these parasites are shared by
both sheep and goats. However, the prevalence of GIT parasites, the genera of nematode parasites involved and the severity of infection

vary considerably from region to region, corresponding to ecological and climatic diversity in the country [9].

Small holders and pastoralists may not easily detect the effect of helminths because of the subclinical nature of the infections [12,13].
Thus, the sub-clinical nematode infections are responsible for significant economic losses. They are responsible for immune-suppres-
sion and enhancing the susceptibility of the animals to other diseases. Once the clinical diseases are noticed, such economic losses in
terms of animal productivity have already occurred [14]. In Ethiopia productivity losses due to helminth parasites are often substantial

and a loss of US $81.8 million is reported annually [15].

Management of parasites, gastrointestinal worms in particular, is often a primary animal health issue on many farms and ranches.
Our tropical environment is an ideal habitat for parasite species, especially in wetter locations. Losses caused by heavy parasite bur-
dens are both direct, in terms of death, poor gains and reproductive inefficiency and indirect, stemming from increased susceptibility
to secondary infection and greater labor needs. Parasite control should form a central part of every small ruminant health management
strategy. Which is a major element in ensuring the sustainability of sheep and goat production is currently achieved by the use of anthel-
mintics [16].
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Prevalence of GIT nematodes vary in diverse geographical conditions and influenced by climate, management, vegetation and live-
stock density [17]. In many parts of Ethiopia considerable amount of researches have been carried out by different researchers to in-
vestigate prevalence and intensity of nematode infection in small ruminants. The researches carried out around Debre Zeit, Arsi Negele,
Haramaya and Western Hararge by [18-21] showed prevalence of GI nematodes as being 86.7%, 69.01%, 88.8% and 50.8% respectively.
In the district, the main form of agricultural practice is mixed (crop-livestock) production system where people mostly focus on crop pro-
duction which leaves small area (marginal land, swampy and mountain) for grazing of animals. Even though gastrointestinal nematodes
are a major problem causing loss of production and productivity in sheep and goats of the area, there was no research conducted in the

study area. Therefore, the objective of this study was:

¢ To determine the prevalence and intensity of gastrointestinal nematodes in sheep and goats and its associated risk factors.

Materials and Methods

Study Area

The Present Study was conducted from November, 2016 G.C to April, 2017 G.C in five (5) Peasant associations namely: Golbe, Sango,
Burka Lamafo, Sambaro and Ogolcho of Ziway Dugda District, East Arsi Zone of Oromia Regional State, Ethiopia. The area is located 221
km south East of Addis Ababa, the capital city of the country and 46 km from Asella the capital city of East Arsi zone. The district is locat-
ed in the Rift Valley Region. Ziway Dugda district has an area of 1269.07 km? having a population of 120121with about 94.7population
density. Of 1269.07 km? area of the district: 31.7% is arable or used for crop cultivation, 6% of pasture, 46.3% forest and the remaining
16% is swampy, mountainous or unusable. Estimated animal population in the area is about 124,680 cattle, 24,524 sheep, 40,286 goats,
17,851 equines and 60,345 chickens. Topographically, the district is tropical in nature located at an altitude of 1600 - 1800m above sea
level with the minimum and maximum temperature 19°C and 32°C respectively. The district receives an average annual rainfall ranges

between 650 - 800mm, with bimodal rainfall March to April (short rainy season) and July to October (long rainy season) [22].

Study Animals
The study subjects include all grazing sheep and goats of all different age, sex and body conditions kept under extensive management

system from selected PAs of Ziway Dugda district.

Study Design
A cross-sectional study was used to determine the prevalence of GIT nematodes in sheep and goats based on coprological examina-

tion.

Sampling Methods and Sample Size Determination

The sample size was determined by the formula described by [23]. Accordingly, it was set at 95% Confidence level and precision
of 5% so that the total sample size was determined to be 384. Since there was no research carried out previously in the study area, the
expected 50% prevalence was taken. Five peasant associations were purposively selected based on accessibility as well as availability of

the livestock potential (sheep and goats) with various proportions of samples from each five PAs.

n = 1.96%xpexp (1-pexp) = 1.962 x 0.5(1-0.5) =384 sheep and goats
d? (0.05)2

Where: n= sample size required
Pow™ expected prevalence=50%
1.96 = the value of Z at 95% confidence interval

D = desired level of precision at 95% confidence interval
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Study Methodology

The samples were collected from different sex, age and body condition from various PAs of study areas. Age was determined for
both sexes based on dentition. Those animals with the age of less than one year were considered as young while those greater than or
equal to one were considered as adults according to the classification of age groups by [24]. Body condition scoring of sampled animals

were carried out according to the method described by [25] and categorized into three scores as poor, medium and good.

Parasitological study

A sample was collected directly from the rectum of sheep and goats using hand gloves. Each sample was clearly labeled with animal
identification, date and place of collection. The faecal samples were placed in a universal bottle, labeled and 10% formalin was added
to preserve parasite eggs and transported to Asella Regional Veterinary laboratory, Parasitology laboratory unit to detect eggs of nema-
tode parasites. Those samples which were not examined within 24 hour of arrival at laboratory were stored at +4°C and examined the
next day early in the morning. The collected samples were subjected to qualitative flotation and quantitative McMaster egg counting
parasitological techniques using saturated sodium chloride (specific gravity of 1.2) as flotation fluid. The eggs of parasite species were
identified using keys given by [26] Samples that became positive for gastrointestinal nematode were subjected to EPG counting to de-
termine the number of egg per gram of feces (EPG) and performed according to the procedure described [13]. The degree of infection
was categorized as light, moderate and severe (massive) according to their egg per gram of faeces (EPG) counts. Egg counts from 50-
799, 800-1200 and over 1200 eggs per gram of feces were considered as light, moderate and (severe) massive infection, respectively
[12].

Data Management and Analysis

The raw data was entered into Microsoft excel spread sheet, coded and analyzed using Statistical Package for Social Students (SPSS)
version 20.0 Statistical software. Descriptive statistics were used to quantify the problems and Chi-square test was used to compare
association between independent variables (sex, age, body condition scores) with the result. Confidence interval was set at 95% and
with 5% degree of precision. Statistically significant association between variable was considered to be exist if the computed P-value
is less than 0.05.

Results

Out of 384 small ruminants sampled in the study, 281 sheep and 103 goats were examined for GIT nematode infections. In the pres-
ent study, the coprological examination revealed an overall prevalence of 71.88% (276/384) for gastrointestinal nematode infection in
both sheep and goats. Specifically, the prevalence of 75.8% (213/281) with various GIT nematode infections was recorded in sheep and
similarly 61.2% (63/103) was recorded in goats. Of all the sheep and goat examined in the five PAs, samples from Golbe 76 /103(73.8%)
showed the higher GIT nematodes prevalence and the samples from Ogolcho 01 64/92(69.6%) showed low infection prevalence re-
cord. There was no statistically significant difference, (P = 0.997) in prevalence of gastrointestinal nematode infection of sheep and

goats between the five PAs (Burka lamafo, Golbe, Ogolcho, Sambaro and Sango) and briefly summarized in (Table 1).

PAs No of examined samples | No of positive (%) x* P-value
Burka Lamafo 78 55 (70.5)
Golbe 103 76 (73.8)
Ogolcho 01 92 64 (69.6) 9.369 0.997
Sambaro 51 37 (72.5)
Sango 60 44 (73.3)
Total 384 276 (71.88)

Table 1: Prevalence of GIT nematodes in sheep and goats selected PAs.
(Note: x* = chi square).
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The predominant GIT nematodes identified in sheep and goats in the study area were Strongyle, Strongyloides and Trichuris with
prevalence of 54.17%, 8.33% and 3.13% respectively. Mixed nematode eggs were also examined in some of the slides beside the single

type of nematode eggs, with a prevalence of 6.25% in sheep and goats (Table 2).

Type of eggs No. of examined samples No. of Positive (%)
Strongyle 384 208 (54.17)
Strongyloide 384 32 (8.33)
Trichuris 384 12 (3.13)
Mixed type of eggs 384 24 (6.25)
Total 384 276 (71.88)

Table 2: Prevalence of GIT nematode of small ruminants with egg type.

During the study period prevalence was assessed between the risk factors. Accordingly, 73.1% and 67.1% in females and males,
72.9% and 71.3% in young and adult were revealed respectively. Similarly, 77.10%, 70% and 66.10% in poor, medium and good body
condition respectively (Table 3).

No examined | No of Positive (%) x* (P-value) 95% CI
Species sheep 281 213 (75.8) 10.609 (0.101) 0.078-0.141
Goat 103 63 (61.2)
Total 384 276 (71.88)
Age Young 144 105 (72.9) 8.851(0.182) 0.153-0.232
Adult 240 171 (71.3)
Total 384 276 (71.88)
Sex Male 79 53 (67.1) 5.081(0.534) 0.468-0.568
Female 305 223 (73.1)
Total 384 276 (71.88)
BCS Poor 166 128 (77.1) 21.132(0.048) 0.016-0.052
Medium 100 70 (70.0)
Good 118 78 (66.1)
Total 384 276 (71.88)

Table 3: Prevalence of small ruminant gastrointestinal nematodes by sex, age and Body Condition Score.

In this study, evaluation was made to appreciate the effect of sex on disease prevalence. Females and males were found to be in-
fested with a variable degree but without significant variation (P > 0.05) accordingly, higher prevalence of GI nematode infection was
observed in female animals (73.1%) as compared to males (67.1%) between the two sexes (Table 3). Young and adult animals were
found to be infested with a prevalence of 72.9% and 71.3%, respectively but there is also no statistically Significant difference (P > 0.05)
(Table 3). The prevalence of GIT nematode with respect to different body condition scores of the study animals was also presented in
(Table 3). Slightly higher prevalence of nematode infection was observed in poor body condition animals (77.1%) followed by medium
(70.0%) and good (66.1%) body conditioned animals with a statistically significant difference (P < 0.05).
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Atotal of 276 fecal samples that were positive by qualitative parasitological techniques were subjected to EPG count using McMaster

egg counting technique. Accordingly, 116(42.0%), 93(33.7%) and 67(24.3%) were found to be lightly, moderately and severely infected

respectively (Table 4).
Level of infection Frequency Prevalence EPG
Light 116 42.0% 50-799
Moderate 93 33.7% 800-1200
Severe 67 24.3% >1200
Total 276 100.0%

Table 4: Burden of infection according to EPG count for positive animals.

This study has shown that parasite load is highly related to the body condition of the animals and the difference was statistically
significant (P < 0.05) (Table 5). This can be shown by the fact that severely affected animals were high in numbers with poor body con-
ditioned as compared to medium and good body conditioned animals. In this study it had also been tried to see difference in the degree
of EPG between young and adult sheep and goats. However the result indicates that there was no statistically significant difference (P

> 0.05) between the two age groups. As well the study revealed that, sex had no significant association with EPG (P > 0.05) (Table 5).

Degree of infection
Risk factors Classifications Light (%) Moderate %) | Severe (%) x* P-value

Species Goat 29 (46) 15 (23.8) 19 (30.2) 11.436 | 0.010

Sheep 87 (40.8) 78 (36.6) 48 (22.5)

Total 116 (42) 93 (33.7) 67 (24.3)
Age Adult 69 (40.4) 66 (38.6) 36 (21.1) 5.583 0.134

Young 47 (44.8) 27 (25.7) 31 (29.5)

Total 116 (42) 93 (33.7) 67 (24.3)
Sex Female 97 (43.5) 75 (33.6) 51 (22.9) 2.592 0.459

Male 19 (35.8) 18 (34) 16 (30.2)

Total 116 (42) 93 (33.7) 67 (24.3)
BCS Poor 20 (15.6) 60 (46.9) 48 (37.5) |87.856 | 0.001

Medium 34 (48.6) 20 (28.6) 16 (22.9)

Good 62 (79.5) 13 (16.7) 3(3.8)
Total 116 (42) 93 (33.7) 67 (24.3)

Table 5: Degree of infection of GI nematodes with different risk factors.

Discussion

Many research findings showed that gastrointestinal nematodes are the major causes of losses in production and productivity of
small ruminant production in Ethiopia [15]. The present study revealed the presence of GIT nematode parasites with an overall preva-
lence of 71.88% in sheep and goats. Even the result was relatively higher than the reports of other researchers [27-29] who reported
54.1%, 47.67% and 43.2% prevalence, respectively. The current finding is also slightly greater than the prevalence of 59.89% and 68.1%
reported by [30,31] from different parts of Ethiopia respectively. But the finding was lower as compared to the findings of [18,20] who
reported the prevalence 88.8%, and 86.7% from different parts of Ethiopia, respectively.
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In contrast, as compared to other findings such as [32] with a prevalence of 96.5%, in central high land, [33] of 91% in wollayta
Soddo and [33] of 92% in kombolcha, North Ethiopia, the current study resulted lower prevalence. These relative differences in preva-
lence of nematode parasites may arise due to existence of different climatic or environmental factors that could support survival and

development of infective larval stage of most nematodes [34,35].

Prevalence of GI nematode with regard to species in the present study was 75.8% and 61.2% in sheep and in goats respectively.
These is relatively close with previous observation reported by [20] 89.2% in sheep and 88.4% in goats, [36] who reported 85.25% in
sheep and 85.05% in goats around Haramaya town. On the other hand this study disagree with the reports of [29] who reported preva-
lence 41.49% from sheep and 49.2% from goats and [19] who reported prevalence 68.4% in sheep and 70.7% in goats, respectively.

Even though no statistically significant difference was observed in the present study, higher prevalence and EPG count of nematode
parasites were observed in sheep than in goats. These results agreed with the report of [38] and could be due to the grazing habit of the
sheep which graze closer to the ground fostering opportunity of exposure to parasites. However, these finding was completely disagree
with 56.6% in sheep and 60% in goat [27] and 97.03% in sheep and 100% in goat [10] from Western and Eastern parts of Ethiopia,

respectively.

The common nematodes on the study area were 54.17% Strongyle type, 8.33% Strongloides, 3.13% Trichuris, and 6.25% mixed
nematode infections in both sheep and goats. These results slightly agrees with previous studies conducted in different parts of Ethiopia
such as 56.6% Strongyles, 8.2% Strongyloides and 5% Trichuris in Debrezeit [39]. This study revealed that the major infections were with
strongyles among the small ruminants (sheep and goats). This finding also agree with several studies conducted so far [27,31,39] who
reported high proportion of strongyle infection. This might be due to the fact that ruminants have different level of resistance for differ-

ent species of parasitic infections [13].

The prevalence of Trichuris species in the present study was 3.13% and this finding was in agreement with earlier findings [40,27,31]
who reported a prevalence of 3.3%, 4.5% and 3.7%, respectively. However, the current finding of Trichuris was lower as compared to
30.3% from Eastern part of Ethiopia by [10].

In the present study the prevalence of GIT nematodes were analyzed but resulted no statistically significant differences (P > 0.05)
between both sex groups. The absence of significant association between sexes with respect to prevalence is coherent with previous re-
ports of [27,41]. This indicated that male and female sheep have equal chance of infection if they are exposed to the same contaminated
communal grazing pasture. However, [28] reported that female animals are more susceptible to parasitism. It is assumed that females
are more prone to parasitism especially during pregnancy and peri-parturient period due to both stress and decreased immune status
[42].

Prevalence of nematode with regard to age in the present study was 72.9% in young and 71.3% in adult without statistically signifi-
cant difference. This finding agrees with other studies carried out in Northern Gondar, Ethiopia in which significant association was not

observed in age [43].

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 (77.1%) compared to animals with medium (70%) and good body
condition (66.1%) (P < 0.05). Accordingly this result agrees with previous report of [44,45]. This finding also revealed that small rumi-
nants with medium and poor body condition score have higher prevalence rate of nematodiasis infection. This might be due to either

well-fed animals have good immunity for parasitic infection.
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Conclusion and Recommendations

In the present study, the overall prevalence of gastro intestinal nematodes was 71.88% both in sheep and goats. The predominant
GIT nematodes parasite identified were strongyles, strongyloides and trichuris species. Conclusively gastrointestinal nematodes were
prevalent on sheep and goats in Ziway Dugda district affecting the health and productivity of these animals. These parasites affected all
different age, sex and body conditions with variable degrees. Furthermore, weak status of animal health services complementing with
lack of proper management, practice of mixed farming leads to communal grazing with many species of animals. As animal owners give
the first line to draught animals; sheep and goats mainly forced to graze behind overstocked areas which lead them to graze close to the
ground and on fecal materials, causing in the uptake of higher numbers of infective larvae. Put together, the finding suggests that Ziway
Dugda district is favorable for the continual maintenance and successive transmission of helminthes parasites to vulnerable hosts. Many
animals were sub-clinically infected without noticing awareness to farmers for selecting strategic control and prevention measures. So

depending on the above conclusions the following recommendations were forwarded:

e Awareness creation should be conducted for animal owners and other stake on regular de worming of sheep and goats.

e  Provision of well management, adoption of intensive farming and interspecies mixing of animals.

*  Definitive diagnosis should be conducted by clearly isolating and identifying parasitic infection through coprological examination
in the study area.

¢ Further study should be carried out on the efficacy and the anthelminthic resistance

+ Epidemiological study should be conducted to promote sustainable, effective, strategic and prevention of nematode infection in
sheep and goats.
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