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ABSTRACT

This study was conducted from November 2021 to April 2022 with the aim of studying the prevalence of 
ectoparasites of in small ruminants in and around Cora botor district. A total of 384 (202 sheep and 182 goats) 
were included in this study. Out of these animals 229 (59.6%) animals were found being infested with one or 
more species of ectoparasites. Of a total of examined animals; 118 (58.4%) of sheep and 101 (55.5%) of goats 
were positive for various species of ectoparasites. This study has revealed that lice were the predominant 
ectoparasites followed by tick, mange mite and fleas in sheep and goats. The present study has shown that 
ectoparasites are among important causes of skin damage which is likely to cause significant economic loss. To 
reduce this loss management practices should be put in the place to control infestations of valuable animals.
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Introduction 
Ethiopia is believed to have the largest livestock population in 

Africa. The total cattle population for the country is estimated to be 
about 53.99 million [1], 25 million sheep and 23 million goats), as a 
result of this, leather has been at the core of Ethiopia’s economy since 
many centuries [2]. Livestock fulfill several functions in the Ethiopian 
economy by providing food, traction power, cash income, fuel and 
organic fertilizer. Livestock is also an important provider of export 
commodities such as live animals, meat, hides and skins and over the 
past few years, livestock and its products has been Ethiopia’s second 
most important source of export, after coffee [3]. However, poor health 
and productivity of animal due to disease has considerably become 
the major stumbling block to the potential of livestock industry [4]. 
Now a day parasitism represents a major obstacle to development 
and utilization of animal resource. In Ethiopia ectoparasites in 
ruminants cause serious economic loss to small holder farmers, the 
tanning industry and the country as a whole through mortality of 

animals, decreased skin of skin and hide [5]. Tanneries reported that 
35% of sheep skin and 56% of goats’ skin are rejected due to external 
parasites, and out of the reject groups of the processed skin, about 
80 to 90% defects were believed to be due to external parasites. The 
estimated economic loss due to drop in quality of sheep and goat skin 
is around USD 25.8 million per year [6]. 

In Ethiopia external parasites damage livestock hide and skins, 
sheep skins by cockle an irritation caused by sheep ked (Melophagus 
ovinus) and sheep louse (Bovicola ovis), goat skins by tick, sarcoptic 
mange caused by mites (Sarcoptic scabies), some are damaged during 
slaughter while relatively few are spoiled during preservation. Tick 
damage is caused by blood sucking parasite-ticks. They usually 
adhere to the inner part of the hides such as the dewlap and inner 
parts of legs. The defect has the shape of tiny holes or unhealed scars. 
These holes can be seen on the grain surface of the finished leather 
resembling tiny spots and hollows. While developing and growing 
into the adult organism, the male move about rapidly causing the 
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host animal to rub and scratch. Secondary infection leads to fare more 
extensive damage. Badly tick infested animals have poor health and 
provide hide with lack of substance. The damage to leather caused 
by tick is so deeply seated that even with grain correction, the scars 
will persist. The small hole and the more or less healed scars mark 
the smoothness of the grain and detract from the appearance of 
the finished leather [7]. Louse infestation arises from attack by a 
wide range of louse species on cattle, sheep and goats. These pests 
include both biting and sucking type such as Linognathus, Solenoptes, 
Haematopinus species (sucking lice) and Damalina (biting lice). The 
lesion caused by louse infestations are often almost circular and small 
size and the extent of damage to the eventual leather depends on the 
presence or absence of secondary infection [8]. 

In general, as a result of their activity ectoparasites may have 
a variety of direct and indirect effects on their hosts. Ectoparasites 
commonly ticks, mite, lice, flea and sheep ked affect the host species 
by the inflammation and the infection they infliction on the skin [9], 
and by their effect on the physiology of the animals as well as through 
transmission of different diseases. Infestations by ectoparasites 
significantly affect the quality of hide there by affecting the economy 
of Ethiopian farmer as well as international market. Although 
ectoparasites affect the health and productivity of ruminants, and the 
economy of the country [5], currently there is a paucity of information 
regarding to ectoparasites of small ruminants in and around Cora 
botor district. The present study was carried out to determine the 
prevalence ectoparasites in small ruminants and to assess host-
related risk factors in the study area.

Materials and Methods
Study Area

Chora Boter district is located at 9°–10°24′ North latitude and 
37°56′-40° 35′ East longitude with an altitude range of 1100–2200 
m above sea level. The agroecology is characterized by 25% highland, 
73.5% mid-highland, and 2.3% lowland. The annual average 
temperature ranges from 18.3 °C to 26.7 °C. Similar to the Limu 
Seka district, the district has two seasons. The rainfall is often more 
than 1,800–2,200 mm per annum. Chora Boter district has 228,846 
cattle, 47,854 sheep, 68,037 goats and 215,348 human populations. 
The management system of the area is extensive (crop-livestock 
production) and semi-intensive (urban production) systems. Local 
[10].

Study Animals

The study animals were sheep and goats of both sexes and 
different age groups (young and adult) in and around Cora botor 
district.

Sample Collection

The survey of ticks, lice, fleas, sheep ked and mites was conducted 
on small ruminants of both sexes and different age groups. Collection 

of ectoparasites was conducted after proper restraining of the 
animals. The adult parasites were manually collected from the body 
surface by hand. Hair coat was parted and examined for ectoparasites 
on five regions of the body surface namely; head, neck, thoracic, 
abdominal and tail region, both on the right and left sides of these 
areas and the collected parasites were preserved in properly labeled 
plastic containers containing 70% ethanol. The collection bottles 
were labeled with serial numbers while other data was written 
on specified register format prepared for this particular purpose 
(date, address, sex, age and species). Sample was then transported 
to veterinary laboratory for further identification of the parasites. 
Identification of the collected ectoparasites was carried out at 
veterinary laboratory by the aid of stereo- and compound microscope 
using identification keys set by Wall and Shearer [11] and [12] which 
includes the morphological appearance of the parasites. The ticks 
were identified by checking presence or absence of festoms, eye, 
ventral shield, bont-legged and mouth parts and the lice was mainly 
identified by appreciation of its mouth part. Skin scrapings from 
suspected cases of mange lesion was collected and preserved in 10% 
formalin. Mites were made to be released from scabs and crusts after 
addition of 10% KOH on the specimens according to the procedure 
described by Soulsby [12]. Then the parasites were identified based 
on their morphology including its mouth part, structures of legs and 
general shape.

Study Design

The study was conducted using cross-sectional study design 
to determine the prevalence of small ruminants’ ectoparasites. The 
sample was collected from clinic and farms of extensive production 
system. Detailed examination of animals that was presented 
veterinary clinic was made and from farms was randomly collected 
from household of three kebele (Cora bage, Jama, Bage and Mica 
dire) in and around Cora botor district. From each household the 
ectoparasites were randomly collected from different species of 
animals and different sex and age group (young under one year of 
age and adult above one year of age for both sheep and goats [13] 
and [14] and age categorization of cattle was done as young and adult 
according to Pace and Wakeman, [15]. Thus, young age group were 
less than four years while adult above four years. This age estimation 
was based on eruption of one or more incisor teeth. Since no studies 
have been done on the ectoparasites of ruminants in and around Cora 
botor district in particular, 50% was taken as approximate expected 
prevalence. So, the sample size was calculated according to [16] 
sample size calculation, ninety five percent confidence levels, 5% 
precision and 50% expected prevalence used for the computation. 
Though, the required sample size was computed was 384. 
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Data Analysis

The collected data was first entered and managed into Microsoft 
Excel worksheet and analyzed by a statistical software namely, SPSS 
version 22. Prevalence was determined by the formula described by 
[16] as the rate of number of infested animals and total number of 
animals in population. Associations between explanatory variables 
(species of animals, age and sex) and prevalence were done by chi-
square test and P<0.05 were set to indicate significance.

Results
A total of 384 animals (202 sheep and 182 goats) were examined 

for the presence of ectoparasites. Of these 229 (59.6%) animals 
(118 sheep and 101 goats) were found to have one or more types of 
ectoparasites. The overall prevalence of tick, lice, mite, fleas and ked 
in sheep were 27.2%, 27.7%, 10.9%, 7.9% and 12.4% respectively 
(Table 1). In goats lice (29.6%) was the most prevalent followed by 
tick (28.0%), mite (12.1%) and fleas (7.1%) (Table 1).The genera 
of tick identified on ruminants during this study were Ambyloma, 
Boophillus and Rhiphicephallus with prevalence of 8.5% and 7.1%; 
7.5% and 8.2% and 11.4% and 12.6% in sheep and goats, respectively 
and also the genera of lice identified were Linognathus and Damalina 
with prevalence of 9.9% and 20.9%; and 14.9% and 2.7% in sheep and 
goats, respectively (Table 2). Linognathus were the most prevalent 
in goats while Damalina and sheep ked were most abundant in 
sheep. Statistical analysis has shown that statistically significant 
difference exists between prevalence of ticks, fleas and sheep ked and 
species of study animals and between fleas and sex (P<0.05), while 
no statistically significant difference exists between prevalence of 
lice and mange mite and sex, age and species of study animals; tick 
and sheep ked and sex and age of study animals (P>0.05) (Table 3). 
However, there was relatively high prevalence of lice infestation in 
sheep than in and goats and high prevalence of mange mite in goats 
than in sheep and over all prevalence of ectoparasites were high in 
sheep than in goats and high in female and young animals (Table 4).

Table 1: Prevalence of ectoparasites in small ruminants in and around 
Cora Botor district.

Species

Ectoparasites Sheep (n=202) Goats (n=182) x2 P-value

Tick 55 (27.2%) 51 (28.0%) 0.16

Lice 56 (27.7%) 54 (29.6%) 2.9

Mite 22 (10.9%) 22 (12.1%) 3.1

Flea 16 (7.9%) 13 (7.1%) 1.6

Sheep ked 25 (12.4%) 0 (0.0%) 23. 97 0.000*

Overall 118 (58.4%) 101 (55.5%) 0.21

Total Ground 229 (59.6%)

Note: n= number of animals examined, x2=Person Chi-Square

Table 2: Genera of ectoparasites identified in species of small 

ruminants. 

Species of Ectopar-
asites

Species of Animals
Overall

Sheep n=202) Goats n=182)

Ambyloma 17 (8.5%) 13 (7.1%) 30 (7.8%)

Boophillus 15 (7.5%) 15 (8.2%) 30 (7.8%)

Rhiphicephallus 23 (11.4%) 23 (12.6%) 46 (11.9%)

Linognathus species 20 (9.9%) 38 (20.9%) 58 (15.1%)

Damalina species 30 (14.9%) 5 (2.7%) 35 (9.1%)

Sarcoptic scabies 13 (6.4%) 13 (7.1%) 26 (6.8%)

Demodex 9 (4.5%) 9 (4.9%) 18 (4.7%)

Ctenophalides species 16 (8.0%) 13 (7.1%) 29 (7.6%)

Sheep ked 25 (12.4%) 0 (0.0%) 25 (6.5%)

Note: n=number of examined animals

Table 3: Prevalence of ectoparasites in the sheep depending on the 

sex and age group.

Animal

Species
Age/Sex 
Group

No. (%) of Animals Positive for

Tick Lice Mite Fleas Sheep 
ked

Sheep M (n=67) 15 
(22.3%)

23 
(34.3%)

6 
(8.9%)

3 
(4.5%)

5 
(14.7%)

(n=202) F (n=135) 40 
(29.6%)

33 
(24.4%)

16 
(11.9%)

13 
(9.0%)

20 
(29.4%)

Y (n=57) 16 
(28.1%)

17 
(29.8%)

1 
(1.8%)

4 
(7.0%)

6 
(19.4%)

A (n=145) 39 
(27.0%)

38 
(26.2%)

21 
(14.5%)

12 
(8.3%)

19 
(26.8%)

Overall N=202 55 
(27.2%)

56 
(27.7%)

22 
(10.9%)

16 
(7.9%)

25 
(12.4%)

Note: n= number of animals examined, M=male, F=female, A=adult, 

Y=young

Table 4: Prevalence of ectoparasites in the goats depending on the 
sex and age group. 

Ani-
mal

spe-
cies

Age/Sex 
Group

No. (%) of Animals Positive for

Tick Lice Mite Fleas

Goat M (n=61) 14 (22.9%) 10 
(16.4%) 2 (3.4%) 0 (0.0%)

(n=86) F (n=121) 31(25.6%) 44 
(36.4%)

19 
(15.7%)

13 
(10.7%)
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Y (n=54) 5 (9.3%) 8 (14.8%) 6 (11.1%) 3 (5.6%)

A (n=128) 49 (38.3%) 46 
(36.0%)

16 
(12.8%) 10 (6.3%)

Over-
all n=182 51 (28.0%) 54 

(29.6%)
22 

(12.1%) 13 (7.8%)

Note: n= number of animals examined, M=male, F=female, A=adult, 
Y=young

Discussion
The result of the present study showed a wide range of single and 

multiple ectoparasites infestation with an overall prevalence of 59.6% 
in the study area. This study has shown that ectoparasites are causing 
problems in ruminant production in the study area. The most common 
ectoparasites were ticks, mange mite, lice, fleas and sheep ked. One or 
more of these ectoparasites were recorded 118 (58.4%) of sheep and 
101 (55.5%) of goats. Lower prevalence 43.9% in sheep and 10.2% 
in goats was reported from Ambo [17]. This could be attributed to 
management and differences in the epidemiology of sampling sites. 
Lice were found to be the most prevalent ectoparasites followed by 
mite in goats and in sheep followed by sheep ked. The present study 
in general revealed that ectoparasites are the most important causes 
of skin infection and damage. Since skin and hides is important export 
commodity for Ethiopia ectoparasites are among serious causes 
of economic losses through down grading of hides and skins [8]. 
Three genera of ticks (Ambyloma, Boophillus and Rhiphicephallus) 
were identified in this study. The prevalence of ticks infestation in 
sheep Ambyloma species (8.5%), Boophillus species (7.5%) and 
Rhiphicephallus (11.4%) whereas in goats Ambyloma species (7.1%), 
Rhiphicephallus (12.6%) and Boophillus species (8.2%). Previously 
some investigators found lower prevalence of Ambyloma (0.9%) 
was observed in Bahir Dar in goats [18]. The difference could be 
due to difference in agro-ecology management practices. The overall 
prevalence of lice infestation was 27.7% in sheep and 29.6% in goats. 

The overall prevalence is lower than that Desalegn [19] who 
have reported prevalence of 56.5% in sheep and 55.2% in goats from 
Kombolcha and 57.0% and 47.1% in sheep and goats respectively in 
Gondar [20]. But this result is higher than the prevalence recorded in 
Tigray 1.3% and 6.1% in sheep and goats respectively [21]; in Bahir 
Dar 3.8% and 9.7% in sheep and goats respectively [18].Two species of 
lice (Linognathus species and Damalina species) were identified from 
sheep and goats. The prevalence of lice infestation was Linognathus 
species 9.9% in sheep and 20.9% in goats; Damalina species 14.9% 
in sheep and 2.7% in goats; Comparable results; 33.69% of Damalina 
species in sheep and 21.6% of Linognathus species in the goats from 
Gondar [20] and Damalina species 22.28% in sheep were reported 
from Kombolcha [22]. Linognathus and Damalina species cause 
defects that appear on the grain side of semi-processed skin after 
pickling, which is not detected when the skin is examined in its raw 
or in live animals [23].The present study also revealed that out of 202 

sheep examined, sheep ked (Melophagus ovinus) had shown 12.4% 
prevalence. This is lower than report of (Abebayehu, et al. [22]), 
32.57% from Kombolcha and 20.1% from Gondar [20] and higher 
than the report of (Rahmeto, et al. [21]), 6.7% from Tigray. 

Conclusion and Recommendations
Present study showed that ectoparasites are infesting significant 

proportions of small ruminants in the study area. It was shown that 
ticks, mange mite, lice, fleas and sheep ked were the major small 
ruminants pests. All age groups and both sex of livestock were found 
infested with various type of ectoparasites. Ectoparasites especially 
lice, ticks and mange mites remain to cause skin damage in the area. 
Based on the findings of the current study, good veterinary services 
and management practices put in the place to control infestations of 
these valuable animals and awareness should be created among the 
farmers and animal health assistances to indicate the extent of the 
problem should be recommended. 

Conflict of Interests
The authors have no conflict of interest regarding the publication 

of this paper.

References
1.	 (2011) Central statistic Authority (CSA), Federal Democratic Republic of 

Ethiopia, Agricultural sample enumeration statistical abstract.

2.	 (2010) MoA. Ethiopia Animal Health Year Book (2009/10). Addis Ababa: 
Federal Ministry of Agriculture Animal and Plant Health Regulatory Direc-
torate (APHRD).

3.	 Solomon A, A Workalemahu, MA Jabbar, MM Ahmed, B Hurissa (2003) 
Livestock marketing in Ethiopia: A review of structure, performance and 
development initiatives. Socio-economic and policy research working pa-
per 52. ILRI, Nairobi Kenya, p. 35. 

4.	 Mekonen B, I Hussen, B Bedane (2001) The distribution of Ixodid tick in 
central Ethiopia. Onderstepoort Journal of Veterinary Research 68(4): 
243-251.

5.	 Bekele JM, Tarikua, R Abebe (2011) External parasite infestation in small 
ruminants in Wolmera district, oromia region, central Ethiopia. Journal of 
Animal Veterinary Advance 10(4): 518-523.

6.	 Yacob H (2014) Ectoparasitism; Threat to Ethiopian small ruminant pop-
ulation and tanning industry. Department of pathology and parasitology, 
Addis Ababa University, college of Veterinary Medicine and Agriculture. 
Journal of Veterinary Medicine and Animal Health 6(1): 25-33.

7.	 (2007) MOARD, The Federal Democratic Republic Ethiopia, MOARD; Draft 
Consultancy Report on livestock Development on Hide and Skin produc-
tion and marketing. Addis Ababa.

8.	 lan leach, Wilson R T (2009) Higher value addition through hide and skin. 
FAO, p. 48.

9.	 Taylor MA, RL Coop, RL Wall (2007) Veterinary parasitology, (3rd Edn.)., by 
Black well publishing Ltd UK 874.

10.	 (2006) NMSA, National metrological survey Authority. Addis Ababa Ethi-
opia.

11.	 Wall R, D Shearer (1997) Veterinary Entomonology, (1st Edn.)., Chapman 
and Hall. London UK 265 and 290.

https://dx.doi.org/10.26717/BJSTR.2024.54.008537
https://www.researchgate.net/publication/239615955_Livestock_marketing_in_Ethiopia_A_review_of_structure_performance_and_development_initiatives_Socioeconomics_and_Policy_Research_Working_Paper_52
https://www.researchgate.net/publication/239615955_Livestock_marketing_in_Ethiopia_A_review_of_structure_performance_and_development_initiatives_Socioeconomics_and_Policy_Research_Working_Paper_52
https://www.researchgate.net/publication/239615955_Livestock_marketing_in_Ethiopia_A_review_of_structure_performance_and_development_initiatives_Socioeconomics_and_Policy_Research_Working_Paper_52
https://www.researchgate.net/publication/239615955_Livestock_marketing_in_Ethiopia_A_review_of_structure_performance_and_development_initiatives_Socioeconomics_and_Policy_Research_Working_Paper_52
https://pubmed.ncbi.nlm.nih.gov/12026058/
https://pubmed.ncbi.nlm.nih.gov/12026058/
https://pubmed.ncbi.nlm.nih.gov/12026058/
https://www.researchgate.net/publication/259531491_External_parasite_infestations_in_small_ruminants_in_Wolmera_district_of_Oromiya_Region_Central_Ethiopia
https://www.researchgate.net/publication/259531491_External_parasite_infestations_in_small_ruminants_in_Wolmera_district_of_Oromiya_Region_Central_Ethiopia
https://www.researchgate.net/publication/259531491_External_parasite_infestations_in_small_ruminants_in_Wolmera_district_of_Oromiya_Region_Central_Ethiopia
https://www.academicjournals.org/app/webroot/article/article1386841305_Tolossa.pdf
https://www.academicjournals.org/app/webroot/article/article1386841305_Tolossa.pdf
https://www.academicjournals.org/app/webroot/article/article1386841305_Tolossa.pdf
https://www.academicjournals.org/app/webroot/article/article1386841305_Tolossa.pdf
https://www.fao.org/publications/card/en/c/9ecae1cb-240f-5855-bd3b-b14fdd81d7e4/
https://www.fao.org/publications/card/en/c/9ecae1cb-240f-5855-bd3b-b14fdd81d7e4/


Copyright@ :  Adisu Jote | Biomed J Sci & Tech Res |   BJSTR.MS.ID.008537.

Volume 54- Issue 2 DOI: 10.26717/BJSTR.2024.54.008537

45817

12.	 Soulby EJI (1982) Helminths, Arthropod and Protozoa of domesticated 
Animals, (7th Edn.)., Bailliere, Tindall and Cassell Ltd. 136-346, 365-491 
and 763-778.

13.	 Gatenby MR, Sheep Coste R, Smith JA (1991) (Eds.)., the tropical agricul-
turalist, Macmillan (London) and CTA (Wageningen), p. 6-11.

14.	 In: Steele M Goats Coste R, Smith JA (Eds.)., (1996) The tropical agricultur-
alist, Macmillan (London) and CTA (Wageningen), p. 79-80.

15.	 Pace JE, DL Wakeman (2003) Determining the age of cattle by their teeth. 
Animal Science Department, Institute of Food and Agricultural Sciences 
USA Florida, p. 25-29.

16.	 Thrustfield M, (2005) Veterinary Epidemiology (3rd Edn.)., London; Black 
well science Ltd 32.

17.	 Zeryehun T, M Atomsa (2012) Ectoparasite infestation of sheep and goats. 
Eurasian Journal of Veterinary Science 28: 185-189.

18.	 Tesfaye D, M Assefa, T Demissie, M Taye (2012) Ectoparasites of small 
ruminants presented at Bahir Dar Veterinary clinic, Northwest Ethiopia. 
Hawasa University, school of Veterinary Medicine. African Journal of Agri-
cultural Research 7(33): 4669-4674.

19.	 Desalegn J (2008) Study on ectoparasites of small ruminants around Kom-
bolcha: Prevalence and species composition. DVM thesis, Faculty of Veter-
inary Medicine Addis Ababa University.

20.	 Tewodros F, W Fasil, C Mersha, B Malede (2012) Prevalence of ectopara-
sites on small ruminants in and around Gondar town. Faculty of Veteri-
nary Medicine, University of Gondar. American Euras. Journal of Scientific 
Research 7(3): 106-111.

21.	 Rahmeto A, T Makelesh, M Bekele, S Desie (2011) Prevalence of small ru-
minants ectoparasites and associated risk factors in selected districts of 
Tigray region, Ethiopia. School of Veterinary Medicine, Hawasa University 
and Afar regional state bureau of agriculture, Semera, Ethiopia. Global Vet-
erinaria 7(5): 433-437.

22.	 Abebayehu T, F Endris, M Berhanu, A Rahmeto, M Solomon, et al. (2011) 
Study on prevalence of ectoparasite infestation of ruminants in and 
around Kombolcha and damage to fresh goat pelts and wet blue (pickled) 
skin at Kombolcha tannary, Northestern Ethiopia. Department of parasi-
tology and pathology, Faculty of Veterinary Medicine, Hawasa University. 
Ethiopian Veterinary Journal 15(2): 87-101.

23.	 Numery A (2001) Ectoparasites of fresh pelts and wet blue goats skin. 
DVM Thesis. Faculty of Veterinary Medicine, Addis Ababa University.

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2024.54.008537

Adisu Jote. Biomed J Sci & Tech Res 

https://dx.doi.org/10.26717/BJSTR.2024.54.008537
https://ufdcimages.uflib.ufl.edu/IR/00/00/45/37/00001/AN04600.pdf
https://ufdcimages.uflib.ufl.edu/IR/00/00/45/37/00001/AN04600.pdf
https://ufdcimages.uflib.ufl.edu/IR/00/00/45/37/00001/AN04600.pdf
https://www.researchgate.net/publication/313750187_Ectoparasite_infestations_of_sheep_and_goats
https://www.researchgate.net/publication/313750187_Ectoparasite_infestations_of_sheep_and_goats
https://www.researchgate.net/publication/256364426_Ectoparasites_of_small_ruminants_presented_at_Bahir_Dar_Veterinary_Clinic_Northwest_Ethiopia
https://www.researchgate.net/publication/256364426_Ectoparasites_of_small_ruminants_presented_at_Bahir_Dar_Veterinary_Clinic_Northwest_Ethiopia
https://www.researchgate.net/publication/256364426_Ectoparasites_of_small_ruminants_presented_at_Bahir_Dar_Veterinary_Clinic_Northwest_Ethiopia
https://www.researchgate.net/publication/256364426_Ectoparasites_of_small_ruminants_presented_at_Bahir_Dar_Veterinary_Clinic_Northwest_Ethiopia
https://core.ac.uk/download/pdf/199937156.pdf
https://core.ac.uk/download/pdf/199937156.pdf
https://core.ac.uk/download/pdf/199937156.pdf
https://core.ac.uk/download/pdf/199937156.pdf
https://www.researchgate.net/publication/259532687_Prevalence_of_Small_Ruminant_Ectoparasites_and_Associated_Risk_Factors_in_Selected_Districts_of_Tigray_Region_Ethiopia
https://www.researchgate.net/publication/259532687_Prevalence_of_Small_Ruminant_Ectoparasites_and_Associated_Risk_Factors_in_Selected_Districts_of_Tigray_Region_Ethiopia
https://www.researchgate.net/publication/259532687_Prevalence_of_Small_Ruminant_Ectoparasites_and_Associated_Risk_Factors_in_Selected_Districts_of_Tigray_Region_Ethiopia
https://www.researchgate.net/publication/259532687_Prevalence_of_Small_Ruminant_Ectoparasites_and_Associated_Risk_Factors_in_Selected_Districts_of_Tigray_Region_Ethiopia
https://www.researchgate.net/publication/259532687_Prevalence_of_Small_Ruminant_Ectoparasites_and_Associated_Risk_Factors_in_Selected_Districts_of_Tigray_Region_Ethiopia
https://www.researchgate.net/publication/259531633_Study_on_the_prevalence_of_ectoparasite_infestation_of_ruminanats_in_and_around_Kombolcha_and_damage_to_fresh_goat_pelts_and_wet_blue_pickled_skin_at_Kombolch_Tannary_Northestern_Ethiopia
https://www.researchgate.net/publication/259531633_Study_on_the_prevalence_of_ectoparasite_infestation_of_ruminanats_in_and_around_Kombolcha_and_damage_to_fresh_goat_pelts_and_wet_blue_pickled_skin_at_Kombolch_Tannary_Northestern_Ethiopia
https://www.researchgate.net/publication/259531633_Study_on_the_prevalence_of_ectoparasite_infestation_of_ruminanats_in_and_around_Kombolcha_and_damage_to_fresh_goat_pelts_and_wet_blue_pickled_skin_at_Kombolch_Tannary_Northestern_Ethiopia
https://www.researchgate.net/publication/259531633_Study_on_the_prevalence_of_ectoparasite_infestation_of_ruminanats_in_and_around_Kombolcha_and_damage_to_fresh_goat_pelts_and_wet_blue_pickled_skin_at_Kombolch_Tannary_Northestern_Ethiopia
https://www.researchgate.net/publication/259531633_Study_on_the_prevalence_of_ectoparasite_infestation_of_ruminanats_in_and_around_Kombolcha_and_damage_to_fresh_goat_pelts_and_wet_blue_pickled_skin_at_Kombolch_Tannary_Northestern_Ethiopia
https://www.researchgate.net/publication/259531633_Study_on_the_prevalence_of_ectoparasite_infestation_of_ruminanats_in_and_around_Kombolcha_and_damage_to_fresh_goat_pelts_and_wet_blue_pickled_skin_at_Kombolch_Tannary_Northestern_Ethiopia
https://dx.doi.org/10.26717/BJSTR.2024.54.008537

