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Abstract: A cross-sectional study was conducted from April, 2017 to October 2018 to investigate the occurrence of major
camel ectoparasites and associated risk factors in selected districts of Afar Regional State, Ethiopia. Out of the total camels
(N=813) examined for ectoparasite infestation, about 629 of camels were infested with one or more species of parasites and the
overall prevalence was 77.4%. About 17.44%, 10.57%, 1.97%, and 0.24% were accounted for single and mixed infestation
with two, three and four parasites respectively. The study indicated that there were statistically significant variation (P< 0.05)
in the prevalence of ectoparasites among sex, age group and body condition; However, there was no significant variation
(P>0.05) in infestation rate in relation to areas. In this study four of genera ticks and one genera of mite were identified. The
identified genera were Hyalomma (28.30%), Amblyomma (24.48%), Rhipicephalus (17.17%) and Boophilus (0.32%). The
infestation of a single mite showed that; Sarcoptes scabiei var cameli (8.90%). Infestations in seven districts in the region
ranged (70.06%) of Yallo 82.6% in Elidar district to but higher prevalence was found (80.5%) at Megale and (82.6%) Elidar
district. In conclusion, the prevalence of ectoparasites in the present study was high in camel population in the study areas of
the Afar region; therefore it is important to reduce parasitic infestation and its load through applying ectoparasitic drugs and
externally applied chemicals.
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important animal component of the fragile desert eco-system,
with its unique bio-physiological characteristics and has
become an icon of adaptation to challenging ways of living in
arid and semi-arid regions [3]. The productivity of camel is
affected by several factors among which parasites are the
major ones. Disease caused by ecto-parasites and endo-
parasites result in major economic losses and hinder
improvements in production and productivity efficiency of
camel Borji et al [4]. Gastrointestinal parasites are also the
major camel health problems that reduce production
performance of camel. Ectoparasites such as mange mites,
ticks and insects are responsible for disease transmission and
block efficiency of productivity and performance of working
camles [10]. Losses are due to mortality, lowering of
reproductive and growth rate, weight losses, reduced hide

1. Introduction

Camels (Camelus dromedarius) are animals of significant
socio-economic importance that are best adapted to harsh
environments and fluctuating nutritional conditions of arid
and extreme arid zones. Camels are a subset of huge
livestock resources in Ethiopia with the population estimated
to be over one million. Camel production is the main source
of livelihood The camels are valued as riding, baggage,
drought animal as well as best food provider in the arid areas.
They are important milk producers in arid lands and camel
milk is an essential food for livelihood of people and it may
be the only milk available in places where other milking
animals cannot be maintained. Besides this, camel is an



115 Endris Feki ef al.: Epidemiological Study of Camel Ectoparasites in Different Districts of Afar Region, Ethiopia

value, milk production and increased cost of production as a
result of extra veterinary drugs costs. Other important camel
disecase such as sarcoptic manges which is caused by a
burrowing mite Sarcoptes scabiei var cameli affects young,
stressed adult and develop the chronic generalized form of
mange [6].

The ecto-parasites harm the camel due to their parasitic
nature and serve as a vector for transmission of wide variety
of pathogens and diseases. Despite these facts, information is
limited on distribution of ecto-parasites in the current study
areas. Hence, this study would generate basic information on
camel ecto-parasites and mitigation methods in different
areas afar region. Therefore, the objectives of the study were:

1) To determine the species of external parasites of camels

and putative risk factors.

2) To determine the infestation rate of ecto-parasites and

recommend possible control and prevention options.

2. Material and Methods
2.1. Study Area

The study was conducted from April to October 2018.
The Afar National Regional State is one of the nine federal
states of Ethiopia located in the northeastern part of the

N

\\'%E

country 588 kms far from the capital. The total
geographical area of the region is about 270,000 km?. It is
geographically located between 39°34° and 42°28’ East
Longitude and 8°49°and 14°30°North Latitude The climate
in most of the region is hot with maximum temperature of
45°C in August and minimum temperature of 20°C in
January. The altitude ranges from 116 m below sea level to
1500 m above sea level. The region has an area of Low
Land, with an irregular drainage system and depression,
which, is 114 m below sea level as well as some of the
exposed rocks. 35.47% of the region has an elevation less
than 400 m above sea level whereas 51.44% has an
elevation between 400 to 900 and 13.09% has an elevation
above 900 m above sea level. The region has a number of
perennial rivers that include Awash, Mille, Kesem Kebena,
Awura, Gulina, Dewe, Borkena, Telalak, and numerous
seasonal rivers that flows to different basins. In the region
there are also a number of lakes, such as Lake Asahle, Lake
Dalol, Lake Afdera, Lake Abe, and Lake Gemeri are some
examples of the lakes in the region. The study was
conducted in seven districts of afar national regional state
namely Chifra, Erebti, Burimodayito, Gewane, Dalifage,
Yallo and Elidar which are potential areas for camel.

[ ] Camel ectoparasite study District
[ ] Regional Boundary
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Figure 1. Map of the Study Districts.

2.2. Study Animals

The study was conducted on traditionally managed camel
herd randomly selected kebels (Pas) of the selected seven

districts of the five zones. For the prevalence study, age
groups and sexes would be randomly selected from different
herds. Due to the absence of written records, the age of
animal was determined by dentition. Study animal related
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information on each tested camel such as sex, age and body
condition score were collected at the time of the study. In this
study, indigenous breeds of camel (one hump camel) are
categorized under camellus dromedarous breed group.
Animals that had not treated for at least two month prior to
sampling for ectoparasites.

2.3. Study Design

A cross sectional study was conducted for determination of
the occurrence and prevalence of infestation in selected districts
for camel rearing. From each district two sites or kebeles were
selected which were 14 sites from the entire five zones. The
study districts were selected based on the inclusion criteria such
as potential camel population, accessibility, and willingness of
the pastoralists to participate in the study.

2.4. Sample Size Determination

Sample size was determined according to Thrusfield [12].
Using an average expected prevalence rate of 50% (as there
was no previous report in the districts), 95% confidence
intervals (CI) at 5% desired accuracy. Accordingly, a total of
384 animals were calculated to be included in the study was
inflated to 813 in order to increase the representativeness of
the samples to the wider population. Sampling animals were
proportionally distributed to selected districted and PAs
based on their camel population.

2.5. Laboratory Sampling

Tick sample collection was done and gently removed by
horizontal pull to the body surface by rotating the tick not
to damage the tick’s mouth parts and then all collected
ticks were preserved in properly labeled plastic container
containing 70% ethanol. Skin scrapings from suspected
cases of mange were taken to laboratory, 10% KOH were
added to the specimen so that mites released from scabs
and crusts before examination following procedures
indicated by Souls by [11]. Identification of the mange
mite species was based on the morphological
characteristics described by Urquhart et al. [13]. The
collected ticks were identified to their species level by
using tick identification keys according the guidelines
indicated by Walker et al. [14].

2.6. Ethical Regulation

Handling, sampling and all of animal related contacts were
in according to ethical regulation stand art of pastoral agro-
pastoral Research Institute of Ethiopia.

2.7. Statistical Analysis

The collected data were entered and coded to computer
using excel spreadsheets and analysis was carried out using
STAT, version 11. The prevalence (p) calculated as p = d/n,
where d is the number of camels diagnosed as having a given
parasite egg/oocyst at that point in time and n = number of
camels at risk at that point in time. Descriptive statistics was

used to show the frequencies and chi square analysis was
used to indicate the significance. The level of significance
was set at P < 0.05.

3. Result

3.1. Prevalence of Camel Ectoparasites

A total of 813 camels were examined to determine the
prevalence of ecto-parasite infestation in 7 districts of Afar
region. Out of these, 629 (77.4%) were infested one or mixed
by ecto-parasites. Ticks were identified as the predominant
ectoparasites followed by mife (Sarcoptes scabiei var cameli)
in infested camels. The overall prevalence of ectoparasite
infestation was 573 (91.10%) and 56 (8.90%) in tick and
mites respectively. Single (61.26%) and mixed infestation
with two and three parasites were 14.15% and 1.97%
respectively (Table 2).

Table 1. Prevalence and occurrence of ectoparasites in camels (n=813).

Name of ) 1\(1)0 infested Prevalence (%)
Type of ec.toparasnes (%)
ectoparasites Tick IR i
Mange 56 8.90
Over all infestation 629 100
Table 2. Single and mixed ecto-parasite infestation.
Infestation type Positive samples Percentage (%)
Single parasite 498 61.26
Two parasites 115 14.15
Three parasites 16 1.97
No. parasites 184 22.63
Total 629 77.40

Out of the examined animals, about 629 (77.4%) of camels
were infested. Ectoparasite Infestation in seven districts in
the region ranged (70.06%) of Yallo to 82.6% in Elidar
district but higher prevalence was found (80.5%) in Megale
district and (82.6%) Elidar district (Table 3).

Table 3. Ecto parasite infestations of camels in different districts.

Factor Cri No. No. positive  Prevalence
examined samples (%)
Chifra 115 92 80.0
Gewane 119 85 71.4
Bure Mudaytu 114 90 78.9
Districts  Elidar 115 95 82.6
Yalo 119 84 70.6
Dalifage 113 88 77.9
Megale 118 95 80.5
Total 813 629 77.4

Pearson chi’= 8.6238 Pr=0.196 (No significant variation).
3.2. Occurrence of Ectoparasites by Genus Level

The identified genera were Hyalomma (28.30%),
Amblyomma (24.48%), Rhipicephalus (17.17%) and
Boophilus (0.32%). Sarcoptes scabiei var cameli was
identified as the only mite species in skin scarping samples
(8.90%).



117 Endris Feki ef al.: Epidemiological Study of Camel Ectoparasites in Different Districts of Afar Region, Ethiopia

Table 4. Prevalence of ectoparasites by Genus level.

Types Genus No. positive sample Prevalence (%)
Hyalomma 178 28.30
Amblyomma 154 24.48
Rhipicephalus 108 17.17
Boophilus 2 0.32
Rhipicephalus and Amblyomma 37 5.88
Rhipicephalus and Bophilus 26 4.13

Ticks Rhipicephalus and Hyalomma 21 334
Hyalomma and Amblyomma 21 334
Rhipicephalus, Bophilus and Amblyomma 9 1.43
Amblyomma and Bophilus 6 0.95
Hyalomma and Bophilus 4 0.64
Rhipicephalus, Hyalomma and Bophilus 4 0.64
Rhipicephalus, Hyalomma and Amblyomma 3 0.48

Mite Sarcoptes 56 8.90

3.3. Prevalence of Ectoparasites in Camel in Relation to Risk Factors

The prevalence of ectoparasite in female and male was 89.4% and 56.9% respectively. The prevalence of ectoparasites was
significantly influenced by sex, Age, and body condition score of camels (P<5%) (Table 5).

Table 5. Prevalence of ectoparasites in camel by different host related factors.

Prevalence

Variable category No. examined No. Positive Percentage (%) Chi-square P-value
Sex igll: ¢ g(l)é T;Z ggg 1143 0.000
Age I?;Lllrlltg ?6“9t ég? 28,1 149.1 0.000
BCS g‘ggrd gi ‘5‘21 ;Z:g 330.6 0.000

4. Discussion

Camels provide milk and meat for the pastoralists in the
arid lowlands of Ethiopia [15]. In the present study, the
overall prevalence of ectoparasites infestation was 629
(77.40%) in camels. Ectoparasite Infestation in the current
districts was (70.06%) in Yallo and 82.6% in Elidar district.
The current result was in line with the study of Dinka et. a/
[5]. In Dire Dawa but different from the works of Rahmeto
et. al. [9] in Jijiga zone who reported high tick prevalence
in camel living areas. This variation could be due to
climatic conditions. The finding was also lower than the

prevalence reported by Kiros et al. [7]. Who reported 96.61%

tick infestation in Southern Tigray, Ethiopia. The variation
could be due to climate conditions, poor husbandry
practices, and inadequate veterinary services in study areas.
Out of 813 camels examined, about 91.10% and 8.10% of
camels were infested with ticks and mite respectively. The
identified genera were Hyalomma (28.30%), Amblyomma
(24.48%), Rhipicephalus (17.17%) and Boophilus (0.32%).
This result could be related with the finding of [7, 8].
Hyalomma dromedarii with prevalence of (/7.17%) was
the dominant ticks identified in the current study areas.
Similar finding was reported by [5, 17]. The study also
indicated Sarcoptes scabiei var cameli (8.9%) was the only
mite species identified from skin scarping samples. The
result was lower than the study of [16] who reported 27.8%

prevalence in Somali Region but higher than the results
reported by [1] with the prevalence of 3.5% in North
Ethiopia. The might be due to management practices. In this
study, the higher prevalence of ectoparasite infestation was
recorded in female (89.4%) than male (56.9%) categories
and there was significant variation (P< 0.05). This
observation was in line with [2]. The variation could be
explained as females were properly managed than males.
Adult camels were mostly infested (89.1%) than young
(50%) age groups and the variation was significant (P <
0.05). Higher exposure risk of adult animals might be
explained as contact at grazing and watering points with
infested animals facilitate the parasite transmission and
management systems.

5. Conclusion

The study showed that the overall camel ectoparasites
prevalence was 77.40%. The ectoparasites infestation was
573 (91.10%) and 56 (8.90%) in tick and mites respectively.
Single (61.26%) and mixed infestation with two and three
parasites were 14.15% and 1.97% respectively. The study
indicated that there were statistically significant variation (P
< 0.05) in the prevalence of ectoparasites among sex, age
group and body condition. In conclusion, the prevalence of
ectoparasites in the present study was high in camel
population in the study areas of the Afar Region.
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6. Recommendations

It is important to reduce parasitic infestation and its load
through applying ectoparasitic drugs and it is valuable to
implement effective extension services and training programs
aiming at awareness creation about the importance and
control of ecto-parasites for camel owners is very important
in the study areas.
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