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Abstractc
The sheep ked (Melophagus ovinus) is a wingless, obligate, blood-feeding 

dipteran fly of the family Hippoboscidae that infests sheep worldwide, with its entire 
life cycle completed on the host. Infestation causes blood loss and anaemia, pruritus, 
restlessness, fleece and skin damage, reduced growth and carcass weight, and marked 
downgrading and rejection of skins, resulting in substantial economic losses to sheep 
production and the tanning industry. Transmission occurs mainly through direct contact, 
particularly from ewes to lambs, and is modulated by environmental conditions, wool 
type, host body condition, and management practices. Prevalence and intensity are 
typically highest in cooler seasons and in long- or dense-wooled breeds, with lambs 
more heavily infested than adults. Diagnosis relies on recovery and morphological 
identification of adult keds from the fleece. Control depends largely on chemical 
acaricides applied by dipping, spraying, or pour-on, together with strategic shearing 
and improved husbandry; however, high costs, emerging resistance, and concerns about 
drug residues and environmental contamination limit their sustainability. Integrated, 
evidence-based control programs tailored to local ecology and epidemiology, 
supported by surveillance, farmer education, and research into alternative and 
complementary strategies, are essential to reduce the impact of sheep ked infestation 
on animal health, welfare, and productivity. Therefore, this review synthesizes current 
knowledge on the biology, epidemiology, veterinary significance, economic impact, 
and control of M. ovinus.
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Introduction

An estimated 42.9 million sheep are raised in different 
agroecologies and production systems in Ethiopia for various 
purposes, such as meat production, income generation, and skin 
production, contributing significantly to the livelihoods of small-
scale farmers [1]. However, the contribution of sheep production to 
the Ethiopian economy is adversely affected by several constraints, 
including ectoparasites such as sheep keds. The sheep ked, Melophagus 
ovinus, is a wingless dipteran fly of the family Hippoboscidae that 
feeds on host blood through its piercing mouthparts. Its relationship 
with the host is intimate and obligatory, and its entire reproductive 
cycle takes place on the host. The female ked periodically produces a 
single, fully grown larva, which becomes firmly attached to the wool 
and forms a puparium [2]. Sheep keds feed on the blood of their hosts, 
causing blood loss and potentially leading to anaemia [3]. They also 
cause skin irritation and stimulate scratching, rubbing, and licking, 
resulting in restlessness, fleece and skin damage, and reduced carcass 
weight [4].

Furthermore, sheep ked infestation causes the downgrading and 
rejection of sheep skins [5], thereby adversely affecting productivity 

and reproductive efficiency [6]. Notably, the epidemiology of sheep 
ked infestation is influenced by environmental conditions and host 
factors. Transmission of M. ovinus occurs through direct contact with 
an infested sheep or through contact with environmental materials 
contaminated by keds that have dropped from infested sheep. 
Transmission occurs most frequently from ewes to their lambs [7]. 
Moreover, host factors, such as wool type, appear to be important 
determinants of infestation rates. Long-wooled breeds appear to be 
particularly susceptible [8]. In general, the prevalence and intensity 
of sheep ked infestation are highest during the wet season and lowest 
during the dry season [9]. Moreover, sheep in poor body condition, 
those that are improperly fed, and those exposed to cold conditions 
or debilitating diseases tend to carry heavier infestations because 
debilitated animals groom themselves less frequently, leaving the 
keds undisturbed [8].

Sheep ked infestations can have detrimental effects on animal 
health and productivity and may also contribute to the transmission 
of pathogenic bacteria and at least one virus associated with 
a serious sheep disease, bluetongue [10,11]. Small ruminants 
contribute significantly to household stability and income through 
the production of meat, milk, skin, and wool, while also fulfilling 
customary social and religious responsibilities. Sheep are the most 
dominant small ruminants in Ethiopia, contributing up to 63% of 
the country’s cash income and 23% of the value of food subsistence 
derived from livestock production [12].

Understanding the ecology and epidemiology of sheep ked 
infestation, including interactions between the parasite and its host 
under specific climatic, management, and production conditions, is 
essential for implementing sustainable sheep ked control programs 
in grazing sheep [13]. Thus, chemical control and good management 
practices are important methods for preventing and controlling 
sheep ked infestation [8]. Therefore, this review aims to provide an 
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overview of sheep ked (M. ovinus) infestation in sheep, focusing on its 
epidemiology, effects on sheep health, productivity, and skin quality, 
as well as available control and prevention strategies.

Insights to The Literature

General Description and Morphology

Melophagus ovinus are wingless, blood-feeding flies. The Family 
Hippoboscidae includes M. ovinus and approximately three hundred 
species of winged forest flies (also known as louse flies) that infest 
sheep population [14]. As indicated in (Figure 1), M. ovinus are up 
to approximately 5 mm in length, and are leathery, brownish, hairy, 
dorso-ventrally flattened with six strong legs with obvious terminal 
claws and have no wings [15]. 

Life Cycle

The entire life cycle of the sheep ked is completed on the host, 
with no free-living stages. Adult female M. ovinus mate within hours 
of emergence from the puparium and, after about fourteen days — 
the period required for ovarian development, egg production, and 
hatching to release the larva within the female’s abdomen — deposit 
a single, fully developed larva into the fleece. A female then produces 
approximately one larva per week for up to fifteen weeks. Each larva 
is glued to the wool and pupates within a few hours, and the adult 
emerges after a further three to four weeks and begins to blood-feed. 
Pupal development is temperature-dependent, with an optimum of 
20–30°C, and the life cycle can be completed in four to five weeks 
[16].

Epidemiology and Host Range

Melophagus ovinus is a parasite of sheep worldwide, although 
very occasional records exist from other domestic and free-ranging 
animals. Transmission occurs either through direct contact with 
an infested sheep — most often from ewes to their lambs, possibly 
resulting in a gradual transfer of the ked population to the lambs 
— or through contact with an environment containing adults that 
have dropped from the fleece [7]. Crowding therefore enhances 
transmission. Ked numbers on ewes often peak during pregnancy, 
although the reasons for this remain unknown. Wool type appears to 
be an important determinant of infestation rates, with long-wooled 
breeds being particularly susceptible [8]. In general, the prevalence 
and intensity of keds on sheep are highest in winter and lowest in 
summer, and highest on lambs and lowest on adult sheep [9]. Fleece 
type also influences ked populations; lambs are generally infested 
with young keds, whereas adult sheep carry older ones [7].

Summer shearing removes most or all of the ked population on 
a sheep. Some keds may fall from the fleece and die, and grooming 
by the sheep may further reduce ked numbers. M. ovinus infestation 
and distribution are restricted to cooler highlands in hot and humid 
tropics, with temperature playing a key role in its dynamics [3].

Pathogenesis

The major significance of keds lies in the damage they cause to 
the fleece and the resulting downgrading of skin value. The activities 
of adult keds cause irritation, and the sheep’s attempts to relieve this 
may further damage the fleece and reduce production. In addition, 
very heavy burdens of M. ovinus may lead to anaemia through blood 

Figure 1: Morphology of sheep ked: Female M. ovinus in dorsal (A) and ventral (B) views, and posterior end (C); male M. ovinus in dorsal (D) and ventral (E) views, 
and posterior end (F) (Source: [2]).
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loss [17]. Sheep ked feeding reduces live weight and wool quality and 
causes restlessness, irritation, severe dermatitis, anaemia, and severe 
physical harm, while direct injury reduces skin quality [18].

Diagnosis

History and clinical signs may be helpful, but recovery and 
identification of adult keds from the fleece confirm the diagnosis.

Collection of sheep ked from hosts

Sheep ked specimens are usually obtained from their hosts. It is 
rarely possible to examine the entire body of a sheep thoroughly, but 
in some studies the animal is well restrained on the ground or held 
in a standing position and the whole body is then searched. It is often 
more efficient to examine a sample of fixed areas of the host, which is 
particularly useful for sheep ked, as they are known to have preferred 
predilection sites [19].

Preservation of sheep ked samples

Following proper restraint of the sheep, clinical examination can 
be performed as described by Kumsa et al. [9]. The skin can be palpated 
across all parts of the animal for the presence of parasites, and gross 
lesions suggestive of clinical sheep ked infestation are recorded, with 
infested animals considered positive [9]. Visual inspection of the skin 
and wool should also be conducted to detect parasites.

During these physical examinations, the sex, age group, and 

physical condition of each sampled animal are recorded. Parasites are 
removed carefully and gently by hand and forceps to avoid damage to 
the body. Keds collected from their attachment sites can be placed in 
universal bottles containing 70% alcohol for preservation or transport 
for further identification [2].

Laboratory identification of sheep ked

Sheep ked can be identified with the naked eye or a simple ×10 
magnification hand lens based on their morphological features; a 
stereomicroscope with low magnification (×10 to ×40, preferably 
up to ×80) is required [15]. Keds are kept in a petri dish under the 
preserving liquid for preliminary sorting, as some characteristics, 
such as the hairy appearance, are frequently best observed when 
immersed in liquid. For final identification, it is critical to examine 
keds that are dry and free of glycerol deposits from the preservative; 
they should be blotted dry with tissue paper. Sheep keds frequently 
appear dirty when dry, and the best way to clean them is to use an 
ultrasonic cleaner for 5 minutes while immersed in a water solution 
containing 5% sodium or potassium hydroxide [3].

Control Methods

Understanding the ecology and epidemiology of the sheep 
ked, as it interacts with the host in specific climatic, management, 
and production environments, is required for the successful 
implementation of rational and sustainable control programs in 
grazing sheep [13]. Ked infestations may be reduced by shearing and 

Table 1:  Ways of application of acaricides for control of sheep ked.

Group of Compound Generic Name Concentration (%) of Active Substance and Ways of 
Application Residual Effect (days)

Dipping Spray Pour-on

Chlorinated Toxaphen 0.5 0.75 20-40

Hydrocarbons CHC 0.75 0.75 30-50

Organic Coumaphos 0.1 0.1 7

Phosphorus 

Trichlorphon 0.15 2

Quinthiophos 0.08 0.08 4

Chlorphenvin 0.05 2

Phos

Dioxathion 0.06 0.05 4-7

Malathion 0.05 0.15 2

Famphur 2.6mg/Kgbm 4-7

Carbamates Carbaryl 0.2

Pyrethroids Flumethrin 0.5 0.5 0.75 30

Cyclic amidins 
Cymiazole 0.03 7

Amitraz 0.25 0.25 7

Avermectines Ivermectin 1ml/50 Kgbm 14

Source: [2].
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by a wide range of pesticides. Shearing removes many puparia and 
adults; however, in most cases, efficient and reliable control of sheep 
ked is based on chemical treatment (acaricide application), which is 
frequently applied without a local understanding of the appropriate 
ecology or epidemiology [20]. The most common control methods 
are briefly described below.

Chemical control

In Ethiopia, the traditional method of controlling sheep ked 
infestation is the application of acaricides, either by hand spraying or 
hand dressing. Appropriate and timely strategic control measures are 
essential to reduce the negative effects of sheep ked [2]. Acaricides are 
required to control sheep ked infestations (Table 1); however, their 
use is limited by high costs, resistance, and concerns about residues 
in food and the environment. Thus, decisions should be made on 
whether to use intensive, strategic, threshold, or other acaricide 
application systems [21].

Economic Impact

The feeding of keds causes widespread pruritus, exacerbated by 
rubbing, scratching, and biting in response to the irritation. In young 
lambs, blood loss to keds may be sufficient to cause patent anaemia, 
with consequent reduction in growth rates; higher body weights 
have been recorded in control Merino sheep compared with infested 
sheep [2]. Sheep ked can affect skin and wool quality by piercing the 
mouthparts and creating holes in processed skin; feeding may also 
allow bacteria to pass through the skin, resulting in local abscesses 
that damage skin quality more severely than the feeding hole itself 
[12]. According to estimates, one million USD is lost each year in 
Ethiopia due to the rejection of downgraded skins attributed to sheep 
ked damage [18].

Current Status of Sheep ked Infestation in Ethiopia

The prevalence of sheep ked infestation has been reported 
from various parts of Ethiopia over different years. For instance, a 
prevalence of 33.57% was recorded in Wogera district, while an 
overall prevalence of 7.55% was reported in Berehet woreda, Tigray 
region, among sheep reared under the extensive production system. 
According to Shiferaw [22], the prevalence of sheep ked in different 
parts of Ethiopia was 6.70%, 3%, 20.10%, 32.57%, 11.67%, 16.40%, 

and 14.2% in Tigray, Bahir Dar, Gondar, Kombolcha, Tigray region, 
Central Oromia, and Southern Ethiopia, respectively [22] (Table 2). 

Conclusions and Recommendations

Sheep ked (M. ovinus) infestation remains a persistent and 
economically important threat to sheep health, welfare, and 
productivity, and to the tanning industry, while its control is 
complicated by over-reliance on chemical acaricides, rising costs 
and resistance. Sustainable reduction of this burden therefore 
requires a shift from reactive treatment to integrated, evidence-based 
management. Therefore, the following measures are forwarded as 
recommendations: (1) implement integrated control combining 
strategic shearing, targeted acaricide use, and improved husbandry; 
(2) strengthen surveillance to map prevalence and guide timely 
interventions; (3) educate farmers and extension workers on early 
detection, correct acaricide application, and shearing; (4) promote 
research on alternative and complementary tools, including 
biological and botanical agents and vaccines; (5) monitor acaricide 
resistance and enforce rational, quality-assured acaricide use; and 
(6) foster collaboration among researchers, veterinary services, the 
tanning industry, and farmer organizations to deliver coordinated, 
sustainable control programs.

Acknowledgements

The authors express their sincere gratitude to the staff of the 
University of Gondar, College of Veterinary Medicine and Animal 
Sciences, for their valuable teaching, guidance, and inspiration. 
The authors are also deeply grateful for the academic environment, 
technical support, and constructive feedback provided throughout 
the preparation of this review. Their commitment to excellence in 
veterinary education and research has greatly contributed to the 
successful completion of this work.

References
1.	 CSA (2020) (Central Statistical Authority of Ethiopia). Agricultural samples 

survey volume II. Statistical Bulletin 587, Addis Ababa. Pp: 9-11.

2.	 Small RW (2005) A review of Melophagus ovinus (L.), the sheep ked. Vet 
Parasitol 130: 141-155.

3.	 Radostits OM, Blood DC, Gay CC (1994) Veterinary Medicine, Textbook of 
Cattle, Sheep, Pigs, Goats and Horses. 8th ed. Bailliere Tindall, UK Pp: 1015-
1026.

Table 2: Prevalence of sheep ked infestation in different parts of Ethiopia.

Study Area Species Prevalence Reference

Wogera District M. ovinus 33.57% [19]

Tigray M. ovinus 6.7% [22]

Bahir Dar M. ovinus 3% [22]

Kombolcha M. ovinus 20.1% [22]

Central Oromia M. ovinus 16.4% [22]

South Gondar Zone, Northwest Ethiopia M. ovinus 11.6% [23]

https://www.scirp.org/reference/referencespapers?referenceid=3158078
https://www.scirp.org/reference/referencespapers?referenceid=3158078
https://www.sciencedirect.com/science/article/abs/pii/S0304401705001044
https://www.sciencedirect.com/science/article/abs/pii/S0304401705001044
https://www.scirp.org/reference/referencespapers?referenceid=1816177
https://www.scirp.org/reference/referencespapers?referenceid=1816177
https://www.scirp.org/reference/referencespapers?referenceid=1816177


Citation: Fentie M, Alemneh T, Baylie M. A Review on Sheep Ked (Melophagus ovinus) Infestation: Biology, Epidemiology, Pathogenesis, Economic Impact, 
and Control. J Veter Sci Med. 2026;14(1): 1

J Veter Sci Med 14(1): 1 (2026) Page - 5

ISSN: 2325-4645

4.	 Kebebew G (2015) Experimental study on sheep infested with B. ovis and M. 
ovinus of pathological changes, processed skin defect and effect of treatment 
in improving skin quality. MSc Thesis submitted to College of Veterinary 
Medicine and Agriculture, Addis Ababa University.

5.	 Phillips CJC (2005) The Effects of External Parasites and their Control on 
the Welfare of Livestock. Center for Animal Welfare and Ethics School of 
Veterinary Science, University of Queensland Pp: 63.

6.	 Seyoum Z, Tadesse T, Addisu A (2015) Ectoparasites Prevalence in Small 
Ruminants in and around Sekela, Amhara Regional State, Northwest 
Ethiopia. J Vet Med 4: 22.

7.	 Shibeshi B, Bogale B, Chanie M (2013) Ectoparasite of small ruminants in 
Guto Gidda district, East Wollega, Western Ethiopia. Acta Parasitologica 
Globalis 4: 86-91.

8.	 Urquhart GM, Armour J, Duncan AM, Jennings FW (1996) Veterinary 
Parasitology. 4th ed. Blackwell Science, Glasgow, Scotland. 

9.	 Kumsa B, Beyecha K, Geloye M (2012) Ectoparasites of sheep in three 
agroecological zones in central Oromia, Ethiopia. Onderstepoort J Vet Res 
79: 1-7.

10.	Soulsby EJL (1982) Helminths, Arthropods and Protozoa of Domesticated 
Animals. 7th ed. Lea & Febiger, Philadelphia. 

11.	Wall R, Shearer D (2001) Veterinary Ectoparasite Biology, Pathology and 
Control. 2nd ed. Blackwell Science Ltd.

12.	Kebede MC (2013) Effect of small ruminant ectoparasites in the tanning 
industry in Ethiopia: a review. J Anim Sci Adv 3: 424-430.

13.	Bayou K, Alemu B, Chanyalew Y, Gizaw D (2012) Improvement of sheep skin 
quality after treatment with diazinon against cockle. Ethiopian Vet J 16: 49-63.

14.	Ashenafi H, Hailu Y, Yebegaeshet M (2013) Impact of sheep and goats 
ectoparasites on the tanning industry in Tigray region, Ethiopia. Ethiopian 
Veterinary Journal 17: 63-76.

15.	Wall R, Shearer D (2001) Veterinary Ectoparasite Biology, Pathology and 
Control. 2nd ed. Blackwell Science Ltd.

16.	Lenoble J, Denlinger L (1982) The milk gland of the sheep ked, Melophagus 
ovinus: a comparison with Glossina. J Insect Physiol 28: 165-172.

17.	Chanie M, Negash T, Sirak A (2010) Ectoparasites are the major causes of 
various types of skin lesions in small ruminants in Ethiopia. Trop Anim Health 
Prod. 42: 1103-1109.

18.	Desta S (2004) Investigation on ectoparasites of small ruminants in selected 
sites of Amhara regional state and their impact on the tanning industry. MSc 
Thesis submitted to Faculty of Veterinary Medicine, Addis Ababa University. 

19.	Eshetu A, Ayele T, Mengistu S, Belina D (2017) Prevalence of Melophagus 
ovinus and Bovicola ovis infestation in sheep in Wogera District, North Gondar 
Zone, Ethiopia. J Vet Sci Technol 8: 440. doi: 10.4172/2157-7579.1000440.

20.	FAO (2004) Guidelines for the control of ectoparasites of livestock. Food and 
Agriculture Organization of the United Nations, Rome Pp: 25-77. 

21.	Legesse S, Hailemelekot M, Tamrat H, Alemu YF (2022) Epidemiological and 
therapeutic studies on sheep lice in Sayint district, South Wollo Zone, Northeast 
Ethiopia. Front Vet Sci. 9: 1008455. doi: 10.3389/fvets.2022.1008455.

22.	Shiferew S, Taddese T, Addisu A (2018) Ectoparasites on domestic animals 
in Ethiopia. J Vet Sci Med 6: 1-5.

23.	Fentie M, Alemneh T, Baylie M, Abdela S (2026) Epidemiology and 
Haematological Alterations of Sheep ked (Melophagus ovinus) Infestation 
and Farmers’ Knowledge, Attitudes and Practices in Northwest Ethiopia. Vet 
Med Sci 12: e71280. 

https://www.google.com/search?q=4.%09Kebebew+G+%282015%29+Experimental+study+on+sheep+infested+with+B.+ovis+and+M.+ovinus+of+pathological+changes%2C+processed+skin+defect+and+effect+of+treatment+in+improving+skin+quality.+MSc+Thesis+submitted+to+College+of+Veterinary+Medicine+and+Agriculture%2C+Addis+Ababa+University.&sca_esv=a6b1ccf14cf58966&biw=1536&bih=730&sxsrf=APpeQnuNhJQrK4DsyVne6DepOkEqaRkdnw%3A1793101254056&ei=xo3gatXxAourhvcPyJfauAE&uact=5&oq=4.%09Kebebew+G+%282015%29+Experimental+study+on+sheep+infested+with+B.+ovis+and+M.+ovinus+of+pathological+changes%2C+processed+skin+defect+and+effect+of+treatment+in+improving+skin+quality.+MSc+Thesis+submitted+to+College+of+Veterinary+Medicine+and+Agriculture%2C+Addis+Ababa+University.&gs_lp=_41GCkugYECAEYB5IHATGgBwCyBwC4BwDCBwMzLTHIBwiACAE&sclient=gws-wiz-serp
https://www.google.com/search?q=4.%09Kebebew+G+%282015%29+Experimental+study+on+sheep+infested+with+B.+ovis+and+M.+ovinus+of+pathological+changes%2C+processed+skin+defect+and+effect+of+treatment+in+improving+skin+quality.+MSc+Thesis+submitted+to+College+of+Veterinary+Medicine+and+Agriculture%2C+Addis+Ababa+University.&sca_esv=a6b1ccf14cf58966&biw=1536&bih=730&sxsrf=APpeQnuNhJQrK4DsyVne6DepOkEqaRkdnw%3A1793101254056&ei=xo3gatXxAourhvcPyJfauAE&uact=5&oq=4.%09Kebebew+G+%282015%29+Experimental+study+on+sheep+infested+with+B.+ovis+and+M.+ovinus+of+pathological+changes%2C+processed+skin+defect+and+effect+of+treatment+in+improving+skin+quality.+MSc+Thesis+submitted+to+College+of+Veterinary+Medicine+and+Agriculture%2C+Addis+Ababa+University.&gs_lp=_41GCkugYECAEYB5IHATGgBwCyBwC4BwDCBwMzLTHIBwiACAE&sclient=gws-wiz-serp
https://www.google.com/search?q=4.%09Kebebew+G+%282015%29+Experimental+study+on+sheep+infested+with+B.+ovis+and+M.+ovinus+of+pathological+changes%2C+processed+skin+defect+and+effect+of+treatment+in+improving+skin+quality.+MSc+Thesis+submitted+to+College+of+Veterinary+Medicine+and+Agriculture%2C+Addis+Ababa+University.&sca_esv=a6b1ccf14cf58966&biw=1536&bih=730&sxsrf=APpeQnuNhJQrK4DsyVne6DepOkEqaRkdnw%3A1793101254056&ei=xo3gatXxAourhvcPyJfauAE&uact=5&oq=4.%09Kebebew+G+%282015%29+Experimental+study+on+sheep+infested+with+B.+ovis+and+M.+ovinus+of+pathological+changes%2C+processed+skin+defect+and+effect+of+treatment+in+improving+skin+quality.+MSc+Thesis+submitted+to+College+of+Veterinary+Medicine+and+Agriculture%2C+Addis+Ababa+University.&gs_lp=_41GCkugYECAEYB5IHATGgBwCyBwC4BwDCBwMzLTHIBwiACAE&sclient=gws-wiz-serp
https://www.google.com/search?q=4.%09Kebebew+G+%282015%29+Experimental+study+on+sheep+infested+with+B.+ovis+and+M.+ovinus+of+pathological+changes%2C+processed+skin+defect+and+effect+of+treatment+in+improving+skin+quality.+MSc+Thesis+submitted+to+College+of+Veterinary+Medicine+and+Agriculture%2C+Addis+Ababa+University.&sca_esv=a6b1ccf14cf58966&biw=1536&bih=730&sxsrf=APpeQnuNhJQrK4DsyVne6DepOkEqaRkdnw%3A1793101254056&ei=xo3gatXxAourhvcPyJfauAE&uact=5&oq=4.%09Kebebew+G+%282015%29+Experimental+study+on+sheep+infested+with+B.+ovis+and+M.+ovinus+of+pathological+changes%2C+processed+skin+defect+and+effect+of+treatment+in+improving+skin+quality.+MSc+Thesis+submitted+to+College+of+Veterinary+Medicine+and+Agriculture%2C+Addis+Ababa+University.&gs_lp=_41GCkugYECAEYB5IHATGgBwCyBwC4BwDCBwMzLTHIBwiACAE&sclient=gws-wiz-serp
https://www.grazingbestprac.com.au/research/chemicals/Ectoparasiticide%2520use%2520in%2520contemporary%2520Australian%2520livestock%2520production.pdf.pdf#page=64
https://www.grazingbestprac.com.au/research/chemicals/Ectoparasiticide%2520use%2520in%2520contemporary%2520Australian%2520livestock%2520production.pdf.pdf#page=64
https://www.grazingbestprac.com.au/research/chemicals/Ectoparasiticide%2520use%2520in%2520contemporary%2520Australian%2520livestock%2520production.pdf.pdf#page=64
https://onlinelibrary.wiley.com/doi/abs/10.1155/2015/216085?__cf_chl_tk=JYsV0Ud7utn8nGV2oYzT5boZQdlVQ9a9uMCXnanevYs-1793097133-1.0.1.1-xZOG0D4FEarqlTeBTBtkwZMFH6kTyMPUln49vwiCan0
https://onlinelibrary.wiley.com/doi/abs/10.1155/2015/216085?__cf_chl_tk=JYsV0Ud7utn8nGV2oYzT5boZQdlVQ9a9uMCXnanevYs-1793097133-1.0.1.1-xZOG0D4FEarqlTeBTBtkwZMFH6kTyMPUln49vwiCan0
https://onlinelibrary.wiley.com/doi/abs/10.1155/2015/216085?__cf_chl_tk=JYsV0Ud7utn8nGV2oYzT5boZQdlVQ9a9uMCXnanevYs-1793097133-1.0.1.1-xZOG0D4FEarqlTeBTBtkwZMFH6kTyMPUln49vwiCan0
https://idosi.org/apg/4(3)13/3.pdf
https://idosi.org/apg/4(3)13/3.pdf
https://idosi.org/apg/4(3)13/3.pdf
https://www.academia.edu/43129589/Veterinary_Parasitology_G_M_Urquhart_J_Armour_J_L_Duncan_A_M_Dunn_F_W_Jenning
https://www.academia.edu/43129589/Veterinary_Parasitology_G_M_Urquhart_J_Armour_J_L_Duncan_A_M_Dunn_F_W_Jenning
https://www.cabidigitallibrary.org/doi/full/10.5555/20133111481
https://www.cabidigitallibrary.org/doi/full/10.5555/20133111481
https://www.cabidigitallibrary.org/doi/full/10.5555/20133111481
https://www.cabidigitallibrary.org/doi/full/10.5555/19832217454
https://www.cabidigitallibrary.org/doi/full/10.5555/19832217454
https://books.google.co.in/books?hl=en&lr=&id=xJrbivF54u0C&oi=fnd&pg=PR5&dq=11.%09Wall+R,+Shearer+D+(2001)+Veterinary+Ectoparasite+Biology,+Pathology+and+Control.+2nd+ed.+Blackwell+Science+Ltd.&ots=Fk_rhu0waf&sig=KXTM92yZRENIyTIV3WtTmuhkbnY&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=xJrbivF54u0C&oi=fnd&pg=PR5&dq=11.%09Wall+R,+Shearer+D+(2001)+Veterinary+Ectoparasite+Biology,+Pathology+and+Control.+2nd+ed.+Blackwell+Science+Ltd.&ots=Fk_rhu0waf&sig=KXTM92yZRENIyTIV3WtTmuhkbnY&redir_esc=y#v=onepage&q&f=false
https://d1wqtxts1xzle7.cloudfront.net/31830152/72-1345367442_TYP-libre.pdf?1391484330=&response-content-disposition=inline%3B+filename%3DEffect_of_Small_Ruminant_Ectoparasites_i.pdf&Expires=1793100373&Signature=Cxv28x3FZrdsOL1uUhWgANqpygZdWbb~RA3b21Cq8toJWlrjNeCH1VuRHSS8qmrQ66ceI9uMdGOl04bP2PxiGWTKNMc37~QuWH-fnCoXG1i6zyddk2mqZeS4-nrHiznidjqdcy7pk3qMhtzIrL4TdRG3-vwszgw1VSGnf21RXeEEmdUdzXfwtbKpnOi5iyg11SCu5U1GKmh6rI1qlka1m1LAaAWt~mKgme615Mr75IcytynFUpaQVWHmucnu0hEK-Rd6cIa4uqKlZjkhowPQh9d8gRQNjJsxeZImnhNMS4sLOQO8TKqIy8ZsB50~uYisJDRkQdpoPA4jiphfPDS3AQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/31830152/72-1345367442_TYP-libre.pdf?1391484330=&response-content-disposition=inline%3B+filename%3DEffect_of_Small_Ruminant_Ectoparasites_i.pdf&Expires=1793100373&Signature=Cxv28x3FZrdsOL1uUhWgANqpygZdWbb~RA3b21Cq8toJWlrjNeCH1VuRHSS8qmrQ66ceI9uMdGOl04bP2PxiGWTKNMc37~QuWH-fnCoXG1i6zyddk2mqZeS4-nrHiznidjqdcy7pk3qMhtzIrL4TdRG3-vwszgw1VSGnf21RXeEEmdUdzXfwtbKpnOi5iyg11SCu5U1GKmh6rI1qlka1m1LAaAWt~mKgme615Mr75IcytynFUpaQVWHmucnu0hEK-Rd6cIa4uqKlZjkhowPQh9d8gRQNjJsxeZImnhNMS4sLOQO8TKqIy8ZsB50~uYisJDRkQdpoPA4jiphfPDS3AQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.ajol.info/index.php/evj/article/view/78535/0
https://www.ajol.info/index.php/evj/article/view/78535/0
https://www.cabidigitallibrary.org/doi/full/10.5555/20143419810
https://www.cabidigitallibrary.org/doi/full/10.5555/20143419810
https://www.cabidigitallibrary.org/doi/full/10.5555/20143419810
https://books.google.co.in/books?hl=en&lr=&id=xJrbivF54u0C&oi=fnd&pg=PR5&dq=15.%09Wall+R,+Shearer+D+(2001)+Veterinary+Ectoparasite+Biology,+Pathology+and+Control.+2nd+ed.+Blackwell+Science+Ltd.&ots=Fk_rhu0uae&sig=2xCyIlWLqtGsgMyNSNpUAxfvlCc&redir_esc=y#v=onepage&q&f=false
https://books.google.co.in/books?hl=en&lr=&id=xJrbivF54u0C&oi=fnd&pg=PR5&dq=15.%09Wall+R,+Shearer+D+(2001)+Veterinary+Ectoparasite+Biology,+Pathology+and+Control.+2nd+ed.+Blackwell+Science+Ltd.&ots=Fk_rhu0uae&sig=2xCyIlWLqtGsgMyNSNpUAxfvlCc&redir_esc=y#v=onepage&q&f=false
https://www.sciencedirect.com/science/article/abs/pii/002219108290124X
https://www.sciencedirect.com/science/article/abs/pii/002219108290124X
https://pubmed.ncbi.nlm.nih.gov/20195754/
https://pubmed.ncbi.nlm.nih.gov/20195754/
https://pubmed.ncbi.nlm.nih.gov/20195754/
file:///C:\Users\VISHNU\Desktop\etd.aau.edu.et\items\68b88e02-0d83-4972-aa7c-6dc5a73b93d3
file:///C:\Users\VISHNU\Desktop\etd.aau.edu.et\items\68b88e02-0d83-4972-aa7c-6dc5a73b93d3
file:///C:\Users\VISHNU\Desktop\etd.aau.edu.et\items\68b88e02-0d83-4972-aa7c-6dc5a73b93d3
https://www.researchgate.net/profile/Shimelis-Hailu/publication/317466429_Prevalence_of_Melophagus_ovinus_and_Bovicola_ovis_infestation_in_sheep_in_Wogera_District_North_Gondar_Zone_Ethiopia/links/5c37993d92851c22a36a257e/Prevalence-of-Melophagus-ovinus-and-Bovicola-ovis-infestation-in-sheep-in-Wogera-District-North-Gondar-Zone-Ethiopia.pdf
https://www.researchgate.net/profile/Shimelis-Hailu/publication/317466429_Prevalence_of_Melophagus_ovinus_and_Bovicola_ovis_infestation_in_sheep_in_Wogera_District_North_Gondar_Zone_Ethiopia/links/5c37993d92851c22a36a257e/Prevalence-of-Melophagus-ovinus-and-Bovicola-ovis-infestation-in-sheep-in-Wogera-District-North-Gondar-Zone-Ethiopia.pdf
https://www.researchgate.net/profile/Shimelis-Hailu/publication/317466429_Prevalence_of_Melophagus_ovinus_and_Bovicola_ovis_infestation_in_sheep_in_Wogera_District_North_Gondar_Zone_Ethiopia/links/5c37993d92851c22a36a257e/Prevalence-of-Melophagus-ovinus-and-Bovicola-ovis-infestation-in-sheep-in-Wogera-District-North-Gondar-Zone-Ethiopia.pdf
https://www.scirp.org/reference/referencespapers?referenceid=1828968
https://www.scirp.org/reference/referencespapers?referenceid=1828968
https://pubmed.ncbi.nlm.nih.gov/36406066/
https://pubmed.ncbi.nlm.nih.gov/36406066/
https://pubmed.ncbi.nlm.nih.gov/36406066/
https://pubmed.ncbi.nlm.nih.gov/42927624/
https://pubmed.ncbi.nlm.nih.gov/42927624/
https://pubmed.ncbi.nlm.nih.gov/42927624/
https://pubmed.ncbi.nlm.nih.gov/42927624/

	Title
	Abstract
	Introduction
	Insights to The Literature 
	Conclusions and Recommendations 
	Acknowledgements
	References
	Figure 1
	Table 1
	Table 2

