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Abstract: A cross-sectional study was conducted from July to December, 2017 to determine the prevalence of
the major gastrointestinal parasites in equines in three selected representative areas (Kebeles) of Munessa
district, South-West Ethiopia. Fresh fecal samples were collected from 384 randomly selected equines: horses
(n=336), donkeys (n=41) and mules (n=7). Coprological examination for the detection of gastrointestinal parasite
eggs was performed using simple test tube floatation technique. The results revealed that the overall prevalence
of gastrointestinal parasite infection in all species of equines was found to be 82.3% (316). In each species, the
overall prevalence was found to be 85.11% (286), 63.41% (26) and 57.14% (4) in horses, donkeys and mules,
respectively. In the study area, 14.84% (57) of horses, 0.78% (3) of donkeys and 0.26% (1) of mules harbored
two or more types of parasites. Statistically significant difference (P<0.05) in the prevalence of gastrointestinal
parasite infection among different species of equines was found. The parasites encountered in horses, donkeys
and mules in this study were Trichonema spp. (25%, 2.6% and 0.26%), Triodontophorus spp. (20.31%, 2.34%
and 0%) and Strongyle spp. (14.06%, 1.3% and 0.52%), respectively. There was no significant association
(P>0.05) of the prevalence of the parasites in different groups of age, sex, origin (Kebeles) and body condition
scores of the animals. In conclusion, the infection of gastrointestinal parasites in equine is widely distributed
in the study area. Therefore, public awareness creation to equine owners on proper de-worming, sufficient feed
supply, shelter and minimizing extensive open grazing should be devised in addition to conducting further
advanced studies on the problem to alleviate its negative impacts.
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INTRODUCTION [7]. Equines power in both rural and urban transport

The equine population of the world is estimated to be in places where the road network is insufficiently
122.4 (40 million donkeys, 15 million mules, 43.3 million developed and the terrain is rugged and mountainous and
horses and 24.1million zebras) [1]. In the distribution in the cities where narrow streets prevent easy delivery of
pattern, 98% of all donkeys, 97% of all mules and 60% of merchandise. In Ethiopia, the low level of development of
all horses are found in the developing countries [2]. In the the road transport network and the rough terrain of the
developing world, there are estimated 110 millions of country make the donkeys and the horses the most
equines [3]. Ethiopia has about 7.9 million equines [4] and valuable, appropriate and affordable pack animals under
possesses approximately half of the Africa’s equine the small holder farming system [8]. 
population with 37% donkeys, 58% horses and 46% mules Although equines are often described as hardy and
[5]. There is one equine for every four people in the resistant animals, they do suffer from a number of health
agricultural sector and for every five persons of the total problems [9, 10]. Parasitic helminthes are one of the most
population [6]. common factors that constrain the health and working

Equines play an important role as working animals in performance of equines worldwide. Parasitic diseases
many parts of the world, employed for packing, riding, have an economic impact on horses, donkeys and mules
carting and ploughing. Equines have a prominent position as they cause loss through lowered fertility, reduced work
in the agricultural systems of many developing countries capacity and increased treatment cost [11]. They cause

system is cheap and viable, providing the best alternative
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various degrees of damage depending on the species, 5-20°C. The annual minimum and maximum rainfall amount
number present, nutritional and the immune status of are 800 and 1200 mm, respectively. Vegetation of the area
equids [12]. They decrease the performance, production changes with altitude and rain fall distribution. Livestock
and productivity in the animals mainly in the reduction of are the major resources in the area and has livestock
body weight or failure to gain weight or even increase the population of 230, 300 cattle, 103, 000 sheep, 9390 goats,
mortality in acute cases [13]. These diseases are also 27732, horses, 18806 donkeys, 83, 806 poultry, 937 mules,
serious to the welfare of equines, causing pain in affected 22, 764 canines and 12, 469 felines [20]. Munessa district
animals [14]. has 36 kebeles. From those, the study was done in three

Among the helminthes, Strongyles (large and small selected kebeles, namely Shune Korala, Adare Ansha and
strongyles), Trichostrongylusaxei, Triodontophorus Adare Golba. These kebeles were selected by considering
spp.,  Trichonema   spp.,  Parascaris equorum, their production systems, livestock population and their
Anoplocephala spp., Dictyocaulus arnfieldi and relative differences in agro-climatic conditions.
Fasciola spp. are the most known devastating parasites
of equines [15]. Study Type and Study Animals: A cross-sectional study

A number of studies conducted to detect association design was used to estimate the prevalence of
between poverty and animal diseases identified gastrointestinal parasites infections on fresh faecal
gastrointestinal parasitism as one of the most important samples of 336 horses, 41 donkeys and 7 mules, which
problems for equids in developing countries [16]. were selected by simple random method from three
Infections of equines with gastrointestinal parasites are selected  areas   (Kebeles)   of   the   Munessa  district.
recorded from most countries of Africa and few parts of The study animals (Especially the horses and donkeys)
Ethiopia. In Ethiopia, few studies were done in central and were selected from all groups of age, sex and body
eastern parts of the country [17]. The prevalence and type conditions. These study animals were owned by the
of internal parasites affecting equids, in general, are individual farmers of the district for the purpose of
ubiquitous with equines being continually exposed transportation and they were kept under extensive
throughout their lives. Although they are often heavily management  system  and  were  not  treated  with any
parasitized by helminthes, the prevalence and type of anti-helminthics during the study period.
internal parasites affecting equids have not been
determined to a great extent in Ethiopia [18]. Available Sampling  Method   and   Sample   Size  Determination:
information however, indicates that gastrointestinal By using simple random sampling method and by
parasites are the major cause of early demises of working considering 50% expected prevalence and 5% accepted
donkeys and horses in Ethiopia [19]. error at 95% confidence interval, the sample size was

To our knowledge, a previous report on helminthosis calculated according to Thrusfield [21] using the formula:
of equines in Munessa district has not been available. N=1.96  *Pexp (1-Pexp)/d ; where, N=required sample size;
Therefore, this research was conducted with the Pexp=expected prevalence; d=desired absolute precision.
objectives to determine the prevalence of gastrointestinal N=1.96  * Pexp (1-Pexp)/d N=1.96  * 0.5(1-0.5)/(0.05)  = 384
parasites and to assess the risk factors associated with equines (336 horses, 41 donkeys and 7 mules) were
the prevalence of those parasite infections in equines in considered for the study.
three selected areas (Kebeles) of Munessa district, South-
West Ethiopia. Method of Data Collection: Before sample collection, any

MATERIALS AND METHODS age and body condition scores were recorded for each

Description of the Study Area: The study was conducted selected animals was determined from birth
in Munessa district from July to December, 2017. records/information obtained from the owners and by
Munessa district is situated at 232 Km South-West of dentition based on Crane and Svendsen [22].
Addis Ababa, the capital city of Ethiopia. The area covers Accordingly, equines were grouped into two age
121, 730 hectares. Its topography encompasses great high categories: animals less than 3 years of age were
land and little low land areas. The altitude of the area classified/grouped as young and animals greater than or
ranges from 2080-3700 m above sea level and it is equal to 3 years were considered as adult. Body condition
characterized  by mid-tropical temperature, ranging from score (BCS) was subjectively estimated and recorded

2 2

2 2 2 2

external abnormality (Clinical sign), origin (Kebeles), sex,

randomly selected individual animal. The age of the
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based on the guides by NEWC [23] as poor, medium and RESULTS
good. Then faecal samples were taken directly from the
rectum with strict sanitation using disposable gloves and During the    study    period,   faecal  specimens
put it in to universal bottles. Each sample was labeled with taken from a total of 384 equines (336 horses, 41 donkeys
animal identification (Origin/kebele, species, sex, age and and  7  mules)  were  thoroughly   observed/examined for
BCS) and then brought to Kersa Veterinary Clinic the presence of different helminthic parasites. From the
Laboratory. observed/examined  animals,  286  horses,  26  donkeys

Then the samples were processed and examined on and 4 mules were positive for different helminthic
the  day  of collection and samples not processed on the parasites. The overall prevalence of gastrointestinal
collection day were preserved in formalin for the next day parasites in equines of the study area was found to be
to be processed [24]. The samples were processed by 82.30% and there was a significant (P<0.05) association
simple test tube floatation technique and diagnosis was between equine species and the prevalence of the
done based on the observation of eggs of helminthic parasites (Table 1). Among the parasites identified,
parasites in microscopic examination of the faecal samples Strongyle  spp.  (15.90%),  Triodontophorus spp.
as described by Aymour et al. [25] and Hendrix [26] then (22.70%), Trichonema spp. (27.90%) and the rest were
the respective results were recorded. mixed  parasites  (15.90%)  (Table  2).  In  this  study

Data Management and Analysis: The data collected from donkeys  and  0.78% of  mules  harbored  only  one  type
the study area were entered in to Microsoft Excel 2010 of  parasite  (single  infection)  whereas  14.84% of
spread sheet and the data were coded appropriately and horses, 0.78% of donkeys and 0.26% of mules harbored
analyzed using SPSS version 20 statistical software. two  or  three  types  of  parasites  (mixed infections)
Descriptive statistics was analyzed and set as frequencies (Table 3).
and percentage. Chi-square ( ) test was applied to test Regarding with the impact of the associated risk2

the statistical association exists among the associated risk factors on the prevalence of the parasites, there is no
factors such as origin of animals, species, sex, age and significant association (P>0.05) between origin of animals
body condition scoring with that of the presence of the and animal related factors with that of the prevalence of
parasites. the parasites (Table 4).

among the positive ones, 59.37% of horses, 6.24% of

Fig. 1: Types of gastrointestinal helminthes and their prevalences in equines

Table 1: Overall prevalence of gastrointestinal helminthes in equines

Equine spp. Number of Examined Animals Number of Positive Animals Prevalence (%)  (P-value)2

Horse 336 286 85.11 15.550 (0.004)
Donkey 41 26 63.41
Mule 7 4 57.14

Total 384 316 82.30
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Table 2: Frequency and percentage of identified gastrointestinal helminthes in equines
Parasites encountered Frequency Relative percentage
Strongyle 61 15.90
Triodontophorus 87 22.70
Trichonema 107 27.90
Mixed infection 61 15.90
Total 316 82.30

Table 3: The frequency and percentage of each gastrointestinal helminth in equines based on different associated factors 
Factors Strongyle Frequency (%) Triodontophorus Frequency (%) Trichonema Frequency (%) Mixed infection Frequency (%)  (P-value)2

Equine spp.
Horse 54 (14.06) 78 (20.31) 96 (25) 57 (14.84) 18.670 (0.017*)
Donkey 5 (1.30) 9 (2.34) 10 (2.60) 3 (0.78)
Mule 2 (0.52) 0 (0) 1 (0.26) 1 (0.26)
Total 61 (15.90) 87 (22.70) 107 (27.90) 61 (15.90)
Origin
Shune Korala 22 (5.72) 24 (6.25) 37 (9.63) 20 (5.20) 15.760 (0.046)
Adare Ansha 26 (6.77) 26 (6.77) 38 (9.89) 19 (4.94)
Adare Golba 13 (3.38) 37 (9.63) 32 (8.33) 22 (5.72)
Total 61 (15.90) 87 (22.70) 107 (27.90) 61 (15.90)
Sex
Male 29 (7.55) 40 (10.41) 53 (13.80) 29 (7.55) 1.540 (0.819)
Female 32 (8.33) 47 (12.23) 54 (14.06) 32 (8.33)
Total 61 (15.90) 87 (22.70) 107 (27.90) 61 (15.90)
Age
Young 19 (4.94) 25 (6.51) 30 (7.81) 15 (3.90) 4.650 (0.325)
Adult 42 (10.93) 62 (16.14) 77 (20.05) 46 (11.97)
Total 61 (15.90) 87 (22.70) 107 (27.90) 61 (15.90)
BCS
Poor 36 (9.37) 56 (14.58) 59 (15.36) 29 (7.55) 9.980 (0.266)
Medium 18 (4.68) 22 (5.72) 25 (6.51) 20 (5.20)
Good 7 (1.82) 9 (2.34) 23 (5.98) 12 (3.12)
Total 61 (15.90) 87 (22.70) 107 (27.90) 61 (15.90)
*Statistically significant (P<0.05) and BCS is Body condition score.

Table 4: Prevalence of equine gastrointestinal helminthes based on different risk factors
Risk factors Number of Examined Animals Number of Positive Animals Prevalence (%)  (P-value)2

Origin (Kebele) 
Shune Korala 120 103 26.92 9.460 (0.051)
Adare Ansha 125 109 28.38
Adare Golba 139 104 27.00
Total 384 316 82.30
Sex
Male 188 151 39.34 2.180 (0.335)
Female 196 165 42.96
Total 384 316 82.30
Age
Young 116 89 23.17 4.290 (0.117)
Adult 268 227 59.13
Total 384 316 82.30
BCS
Poor 213 180 46.87 4.100 (0.392)
Medium 105 84 21.87
Good 66 52 13.56
Total 384 316 82.30
BCS: Body condition score
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Table 5: Prevalence of gastrointestinal helminthes in young and adult equines
Horse Donkey Mule
---------------------------------- ---------------------------------- ----------------------------------

Parasites identified Young (%) Adult (%) Young (%) Adult (%) Young (%) Adult (%)  (P-value)2

Strongyle 28.86 60.65 3.27 4.91 0 3.27 0.330 (0.565)
Triodontophorus 25.28 65.51 3.44 5.74 0 0 0.770 (0.680)
Trichonema 26.16 63.55 1.86 7.47 0 0.93 1.360 (0.505)
Mixed infection 24.59 68.85 0 4.91 0 1.63 0.342 (0.843)

Table 6: Prevalence of gastrointestinal helminthes in male and female equines
Horse Donkey Mule
--------------------------------- --------------------------------- ---------------------------------

Parasites identified Male (%) Female (%) Male (%) Female (%) Male (%) Female (%)  (P-value)2

Strongyle 42.62 45.90 1.63 6.55 3.27 0 1.560 (0.212)
Triodontophorus 43.67 46.12 2.30 6.89 0 0 0.990 (0.609)
Trichonema 44.85 43.92 4.67 4.67 0 0.93 1.140 (0.563)
Mixed infection 45.90 49.18 1.63 3.27 0 1.63 1.530 (0.465)

Table 7: Prevalence of gastrointestinal helminthes in equines based on body condition scores
Horse Donkey Mule
--------------------------------------------- ------------------------------------------ -----------------------------------------

Parasites identified Poor (%) Medium (%) Good (%) Poor (%) Medium (%) Good (%) Poor (%) Medium (%) Good (%)  (P-value)2

Strongyle 54.10 24.59 9.83 4.91 1.63 1.63 0 3.27 0 0.45 (0.978)
Triodontophorus 58.62 22.98 9.19 5.74 2.30 1.15 0 0 0 6.60 (0.158)
Trichonema 45.79 22.42 21.49 8.41 0.93 0 0.93 0 0 4.86 (0.301)
Mixed infection 40.98 32.78 19.67 4.91 0 0 1.63 0 0 2.07 (0.722)

Fig. 2: Prevalence of gastrointestinal parasites in different body condition scores of equines

Comparison of the prevalence using the two age scores  of  equines revealed that the percentage
groups of the animals revealed that the percentage prevalence of gastrointestinal helminthes to be the
prevalence  of  gastrointestinal helminthes was to be highest in animals with poor body condition whereas the
higher in  the  adult equines than the percentage prevalence was to be  the  least  in  animals  with  good
prevalence of the young ones except Triodontophorus body condition except Strongyle spp. and
spp. in mules (Table 5). In sex-wise analysis prevalence Triodontophorus spp. in mules (Table 7). The prevalence
was higher in female horses and donkeys except of  all  identified  parasites  were not statistically
Trichonema spp. in horses and donkeys and Strongyle significant (P>0.05) between young and adult, male and
spp. and Triodontophorus spp. in mules (Table 6). femaleand among animals with different body condition
Comparison of the prevalence using body condition scores.
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DISCUSSION eggs in horses as predominant one, respectively.

In the present study, an overall of 82.30% prevalence the second and the third predominant type of parasite in
of gastrointestinal parasites with 85.11% in horses and the current study recorded as Triodontophorus (20.31%
63.41% in donkeys and 57.14% in mules was obtained. in horses, 2.34% in donkeys and 0% in mules) and
This finding is higher than the findings reported as 5.73% Strongyle (14.06% in horses, 1.3% in donkeys and 0.52%
(4.17% in horses and 5.83% in donkeys) in and around in mules). This is also different from the previous study
Dangila town, Northwest Ethiopia by Haimanot et al. [27] done by Bewketu and Endalkachew [36] which indicated
72.7% (78.5% in donkeys and 63.7% in horses) in that the second most prevalent helminth in donkeys next
Hawassa town, Ethiopia by Tesfu et al. [28] 29.79% to Strongyles was Trichostrongylus axei (42.45%)
(15.7% in horse and 37.48% in donkeys) in South Darfur followed by Triodontophorus (36.32%) and Trichonema
state by Sawsan et al. [29]. Whereas, this report is less (34.91%), whereas the second most prevalent helminth in
than the reports of Alemayehu [30] and Getachew et al. mules was Trichonema (37.79%) followed by
[31] from East shewa and Adaa-Akaki that revealed 100% Triodontophorus (33.72%) and Trichostrongylus axei
and 99% prevalence, respectively. The prevalence of the (31.97%). These differences could originate from the
current study was also lower as compared with the results health management systems these animals had gone
of Yoseph et al. [32], Mulate [33], Ayele et al. [34] and through and also due to differences in study areas,
Fikru et al. [35] in which they reported 100%, 100%, 100% sample size and sampling method and minor technical
and 98.2% in donkeys of Wonchi, highland of Wollo differences during the faecal examination.
province, Dugda Bora and western high land of Oromia, In the current study, there was no significant
respectively. difference in the prevalence of the gastrointestinal

In the current study, there is significant (P<0.05) parasites in the equines that originated from different
association between equine species and the prevalence of origins (Kebeles) of the study area (Table 4). This is
the parasites (Table 1). This is in argument with the report similar with the finding of Getachew et al. [39]. This
of Bewketu and Endalkachew [36] as it was stated that the condition could be due to the similarity in the agro-
prevalence of gastrointestinal parasites was significantly ecology of the study areas, epidemiology of the parasites
higher in donkeys (P<0.05) than in mules. In the contrary and the management systems used for the animals.
of this study, study conducted by Haimanot et al. [27] In this study even though there was no significant
indicated that strongyle infection is slightly higher in difference (P>0.05) between the prevalence of the
donkeys than in horses, but no statistical significant parasites between the young and adult animals, the
difference (P>0.05) was observed within the two species. highest prevalence of those gastrointestinal parasites
These differences in the prevalence of the parasites might infestation  was  seen  in  the  adult  equines (Table 5).
be due to the difference in the study area or due to This finding disagrees with the work of Ibrahim et al. [19]
nutritional status of the animal in the respective study and Ayele et al. [34] and of Haimanot et al. [27] that were
areas which can influence the level of immunity and done in Hawassa town, Central Shoa and in Dangla town,
facilitated the parasite infections. Additionally, it could be respectively. But, it agrees with the work of Bewketu and
affected by de-worming strategy in equines, accessibility Endalkachew [36] and Sapkota [40]. For this, the probable
to veterinary clinic[36]and also it could be due to the reason may be due to waning body conditions and
sample size and sampling method differences [19]. immunity. Compared to the young equines, the immunity

The results of the present study demonstrated the of the old equines is low as they are frequently exposed
presence of three different types of helminthic parasites to different parasites, extensive work overload and
with decreasing order of Trichonema (27.90%), undernourished conditions [40].
Triodontophorus (22.70%), Strongyle (15.90%) and the In sex-wise, female equines were found to have the
rest were mixed infections (15.90%) (Table 2 and 3) higher infestation of parasites than their counterpart
recorded as Trichonema (25% in horses, 2.60% in males (Table 6). This agrees with the work of Bewketu and
donkeys and 0.26% in mules). This disagrees with the Endalkachew [36]. This might be female animals can have
work of Wannas et al. [37] who reported predomination of lower immunity due to gestation, lactation and related
Strongyle-type eggs with a prevalence of 50% in horses stresses [40]. However; no significant difference (P>0.05)
and 57.14% in donkeys. Tola et al. [18] and Saeed et al. was observed between the two sexes of equines. This
[38] also reported 58.50% and 66.67% Strongyle-type might be due to the absence of gestation and lactation in

Triodontophorus (22.70%) and Strongyle (15.90%) were
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the female animals. Generally, it is assumed that sex is a REFERENCES
determinant factor that influences the prevalence of
parasitism [41].

Regarding with the relationship of prevalence of the
parasites and animals’ body condition scores, even
though, there is no statistically significant differences in
the prevalence of the parasites among the different body
condition scores, more prevalence of the helminth
parasites was observed in animals with poor body
condition than the animals with the medium and good
body conditions (Table 7). This agrees with the reports of
Ibrahim et al. [19] and Bewketu and Endalkachew [36].
This might be due to the increased land cultivation, which
restricts animals on small communal grazing land and this
allows animals for continuous exposure to the parasites
[19]. The other reason might be associated with the fact
that animals with poor body condition have waning
immunity and as a result they could not resist the
parasites burden when compared with animals of good
body condition [40]. 

CONCLUSION AND RECOMMENDATIONS

In this study, three types of helminthic parasites
(Strongyle, Triodontophorus and Trichonema) were
found in horses, donkeys and mules with an overall
prevalence of 82.30%. This prevalence was relatively
higher when it is compared with many of previous studies
that were conducted in other areas of the country by
different researchers. Species of equines was an important
risk factor for the occurrence of gastrointestinal parasites
and horses were at the highest risk of infestation among
the equines. For such result, the management practices in
general and the agro-ecology of an area have paramount
significances. Since equines have crucial importance in
the livelihood of many areas of Ethiopia, particularly for
transportation purpose including in the current study
area, the existence of highly prevalent helminthes is
enough to cause enormous socioeconomic loss through
poor weight gain and reduced working ability in equines.
Therefore, based on the above conclusion, the following
recommendations are forwarded:

Public awareness creation to equine owners on
conducting proper de-worming programs, sufficient
feed supply, provision of shelter to equines and on
minimizing extensive open grazing practices should
be devised.
Further advanced and continuous studies should be
done on the problem to alleviate its negative impacts.

1. Abayneh,   T.F.,    B.    Gebreab, G.   Zekarias  and
A. Tadess, 2002. The potential role of donkeys in
land fillage in central Ethiopia. Bulletin of animal’s
health and production in Africa, 50: 172-178.

2. Belay, M., 2006. Preliminary study on helmenthosis of
equines in South and North Wollo Zones. Veterinary
Parasitology, 140: 289-295.

3. FAOSTAT, 2008. “FAOSTAT Statistical Year Book.
The Statistics Division Food and Agricultural
O r ga n i z a t i on  o f  t h e  Un i t e d
Nations”.http://www.faostat.fao.org

4. CSA (Central Statistical Authority), 1995.
“Agricultural Sample Survey 1994/95 (1987 E.C.):
Report on Livestock Poultry and Beehives
Population (Private Peasant Holdings), ” Statistical
Bulletin, 2, No. 132: 243.

5. FAO, 1996. “Production Year Book, ” Food and
Agriculture Organization of the United Nation, Rome,
pp: 7-81.

6. Williams, C.M., S. Richard, R. Damaee and B. Grieve,
2000.“Pasrasitolgy and Vector Biology” Hardcourt
Academic Press, UK.

7. Feseha, G., J.F. Wernery, J. Wade, A. Mumford and
O.R. Kaaden, 1998. “Helmint Parasite Working
Equids: The African Perspective, ” Proceedings of
the 8th International Conference on Equine
Infectious Diseases, Dubai, pp: 318-323.

8. Gebrewold, A., A. Tegegn and A. Yami, 2004.
“Research Needs of Donkey Utilization in Ethiopia, ”
In: Fielding and P. Starkey, Eds., Donkeys, People
and Development. A Re- source Book of the Animal
Traction Network for Eastern and Southern Africa
(ATNSA), Technical Center for Agriculture and Rural
Cooperation (CTA), Wageningen, pp: 77-81. 

9. Svendsen,  E.D.,  1986.  The  professional handbook
of  donkeys,  sovereign  printing  group,  England,
pp: 77-78.

10. Marquartd, C., S. Riochard, D. Robert and B. Grieve,
2000. Parasitology and vector biology. 2 ed. Canadand

Harcourt Academic Press, pp: 381-385.
11. Krecek, R., R. Reinecke and I. Horak, 1989. Internal

parasites of horses on mixed Grassveld and
Bushveled in Transveal, Republic of South Africa.
Vet. Parasitol, 34: 135-145.

12. Assefa,  Z.,  B.  Kumsa,  B.   Endebu,   A.  Gizachew,
T. Merga and E. Debela, 2011. “Endoparasites of
Donkeys in Sululta and Gefersa Districts of Central
Oromia, Ethiopia” Journal of Animal and Veterinary
Advances, 10: 1850-1854.



Global Veterinaria, 20 (4): 172-180, 2018

179

13. Ramaswamy, N.S., 1994. “Draught Animals and 26. Hendrix, C., 1998. Diagnostic Veterinary Parasitology,
Welfare, ” Revue Scientifique et Technique de l’ 2  edition, Mosby.
Office International des Epizooties, 13: 195-216. 27. Haimanot, D., A. Addise, Z. Tilahun and K. Girma,

14. Regassa, F., D. Reta and B. Mideksa, 2005. 2015. Prevalence  of  Strongyle  Infection in Horses
Prevalence of equines gastrointestinal parasites in and Donkeys in and Around Dangila Town,
Western highlands of Oromia, Ethiopia. Bull. Anim. Northwest  Ethiopia. Acta  Parasitologica Globalis,
Hlth. Prod. Afr., 53: 161-166. 6(1): 14-19. 

15. Pandit, B.A., R.A. Shahardar and L. Jalabal, 2008. 28. Tesfu, N., B. Asrade, R. Abebe and S. Kasaye, 2014.
Prevalence of GI parasitic infections in equines of Prevalence and Risk Factors of Gastrointestinal
Kashimir Valley. Vet. Scan, 3: 1-4. Nematode Parasites of Horse and Donkeys in

16. Valdez-Cruz, M.P., M. Hernandez-Gil, L. Galindo- Hawassa Town, Ethiopia. J. Vet. Sci. Technol., 5: 210.
Rodriguez and A. Alonso-Diza, 2006. 29. Sawsan, M.A.I., T. Hassan, H.I. Seri and B.Z. Hidaia,
“Gastrointestinal Parasite Burden, Body Condition 2008. Field investigation of gastrointestinal
and Haematological Values in Equines in the Humid nematodes in horses and donkeys in South Darfur
Tropical Areas of Mexico, ” Proceedings of the 5th State Sudan. 13  scientific congress. Faculty of
International Colloquium on Working Equines The Veterinary  Medicine.   Assiut   University,   Egypt,
Future for Working Equines, The Donkey Sanctuary, pp: 723-729.
Sidmouth, pp: 62-72. 30. Alemayehu, L., 2004. Case study on reproductive

17. Gizachew, A., F. Gebreab, B. Endebu and A. Joe, activity of equines in relation to environment factors
2006. Prevalence of gastrointestinal parasites of in central Ethiopia, Berlin: hum bold university of
donkeys in Dugda Bora District, Ethiopia. Livest. Berlin, PhD thesis, 58: 99-108.
Res. Rural Dev., 18: 1-11. 31. Getachew,  M.A.,  G.  Trawford,  G.  Feseha  and

18. Tola, M., T. Ketema and T. Firaol, 2013. Prevalence of J.S.W. Reid, 2010. Gastrointestinal parasites of
Gastrointestinal Parasites of Horses and Donkeys in working donkeys of Ethiopia. Tropical Animal Health
and around Gondar Town, Ethiopia Open Journal of and Production, 42: 27-33.
Veterinary Medicine, 3: 267-272. 32. Yoseph, S., G. Feseha and W. Abebe, 2001. Survey

19. Ibrahim, N., T. Berhanu, B. Deressa and T. Tolosa, on helminthosis of equines in Wonchi, Ethiopia.
2011. “Survey of Prevalence of Helminth Parasites of Journal  of  the Ethiopian   Veterinary  Association,
Donkeys in and Around Hawassa Town, Southern 5: 47-61.
Ethiopia, ” Global Veterinaria, 6(3): 223-227. 33. Mulate, B., 2005. Preliminary study on helminthosis

20. CSA (Central Statistics Authority), 2011. Agricultural of equines in South and North Wollo Zone, Ethiopian
sample survey 2010/2011. Vol. II. Report on livestock Journal of Veterinary Association, 9: 25-37.
and livestock characteristics. Statistical Bulletin. 34. Ayele, G., G. Feseha, E. Bojia and A. Joe, 2006.
Addis Ababa, Ethiopia. Prevalence of gastro-intestinal parasites of donkeys

21. Thrusfield,   M.,    2005.    Veterinary   epidemiology, in Dugda Bora District, Ethiopia. Livestock Research
3  edition. United Kingdom. Blackwell Sciences Ltd., for Rural Development, 18: 136.rd

pp: 626. 35. Fikru,  R.,  D.  Reta  and  M. Bizunesh, 2005.
22. Crane, M. and E. Sevendsen, 1997. The professional Prevalence of equine gastrointestinal parasites in

handbook of the donkey, 3  edition, White book western   highlands   of   Oromia,   Ethiopia.  Bulletinrd

LTD, London, pp: 29. of   Animal    Health    and    Production   in  Africa,
23. NEWC (National Equine Welfare Council), 2005. pp: 161-166.

Equine Industry Welfare Guidelines Compendium for 36. Bewketu,  T.  and  N. Endalkachew, 2013. Prevalence
Horses and Donkeys (second edition). Body of gastrointestinal helminthes of donkeys and mules
condition scoring of Horses and Donkeys, pp: 28-29. in  and  around  Bahir  Dar,  Ethiopia.  Ethio.  Vet.  J.,

24. Thrusfield, M., 2007.Veterinary Epidemiology. 3  ed. 17: 13-30.rd

Singapore, Blackwell Science, pp: 233. 37. Wannas, H.Y., A. Dawoodand A. Gassem, 2012.
25. Aymour, J., J. Duncan, A. Dunn and M. Urquhart, “Prevalence  of  Gastro-intestinal   Parasites in

1992. A Text Book of Veterinary Parasitology, Horses and Donkeys in Al Diwaniyah Governorate,
University of Scotland. Long Man Scientific and ” AL-Qadisiya Journal of Veterinary Medical Science,
Technical Publisher. 11: 841-855.

nd

th



Global Veterinaria, 20 (4): 172-180, 2018

180

38. Saeed, K., Z. Qadir, K. Ashraf and N. Ahmad, 2010. 40. Sapkota, C.R., 2009. A Report on Prevalence of
“Role of Intrinsic and Extrinsic Epidemiological Helminthes Parasites in Mules of Brick Kiln of
Factors on Strongylosis in Horses, ” The Journal of Lalitpur District, Himalayan College of Agricultural
Animal and Plant Sciences, 20: 277-280. Sciences and Technology. Purbanchal University

39. Getachew,  M.,   G.   Fisseha,   A.   Trawford  and Gatthaghar, Bhaktapur.
J.S.W. Reid, 2008. Seasonal pattern in the strongyle 41. Pal, R.A. and M. Qayyum, 1992.Breed, age and sex
fecal worm egg count of working equids of the wise distribution of helminthes of sheep and goats in
central midlands and lowlands of Ethiopia Tropical and around Rawalpidi region. Pak. Vet. J., 12: 60-63.
Animal Health and Production, pp: 2-6.


