
Introduction

Camel is the most important livestock that can
live in poor farms and can be compared with
animals of the same weight, like cattle, regarding
productivity under manual feeding. Hence, it is
necessary to improve management of camels in the
regions where livestock production is becoming
more difficult due to climate changes [1]. 

Two known species of camels are existed,
including Camelus bactrianus (the two humped
camels), and Camelus dromedarius (the one
humped camel) which is also called the trade camel
or Arabian camels [2]. In addition, camels are
considered to be a good source of meat and milk to
cities habitat and are used for other purposes such as
to carry cargo and passenger and sport racing. It has
been domesticated for meat, milk, clothing and
transportation over 4000 years ago [3].

Ectoparasites have been identified as the major
problems affecting the productivity, health, and
performance of camels [4–6]. Among ectoparasites

of camel, various species of ticks have been
reported [6–9]. 

Ticks can act as vectors for some pathogenic
agents including bacteria, virus, and protozoa. This
role of ticks is very important in public health and
veterinary medicine [10]. Among tick species,
Hyalomma is the most prevalent species [11,12],
which could act as vectors for Babesia spp. and
Theileria spp., [13–16] and Anaplasma spp. [13].

Crimean-Congo Hemorrhagic Fever Virus
(CCHFV) is transmitted by ticks to human or
animals and can cause death in humans. Based on
some reports, there have been 635 CCHF confirmed
cases in Iran and among them, 89 have died [17].

Tick infestation in one-humped camel causes
mild to severe anemia and loss of appetite, growth
rate reduction and decreased productivity [18–20].
There are some studies on the distribution of tick
fauna in Iran [12,21–23].

Therefore, this study was carried out to identify
the genus level or species diversity of external
parasites of camels in Sabzevar city, Iran.
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Materials and Methods

This survey was conducted from April 2017 to
March 2018 in Sabzevar city which located in the
west of Khorasan Razavi province at the northeast
of Iran (between longitudes 36.21°N, 57.68°E). The
eastern and northern regional of this mountainous
city is temperate and warm in the lowlands. 

A total of 75 camels were investigated by visual
examination during the study period. The ticks from
infested animals were collected in labeled vials
containing ethyl alcohol (70%). The collected ticks
were brought to the laboratory and were identified
under a stereo-microscope according to general
identification keys [24]. Statistical analysis was
conducted using SPSS, version 19, software. Chi-
square test was used to compare the prevalence of
tick infestation between different seasons. P<0.05
was considered as significant.

Results

The results showed that 25 camels (33.33%)
were infested by hard ticks. There was no
infestation by other external parasites (mite, lice,
flea, myias). The whole detected ticks were 130
(115 males, 15 females). The hard ticks on camels
were identified as follows: Hyalomma anatolicum
anatolicum 49(37/69%), Hyalomma dromedarii
45(34/61%), Rhipicephalus bursa 36(27/69%). The
ratio of male ticks was higher than female ticks. The
relative frequency was 88.46% male ticks and
11.53% female ticks (Table 1). The seasonal
occurrence of each species has been shown in Table
2. The higher prevalence rate was found in the
summer (Table 2). Prevalence of infestation among
seasons was statistically significant P<0.05. Table 3
shows the collection location of ticks from different
parts of the body of camels. It was shown that the
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Table 1. Number and sex of ticks collected from camels in Sabzevar city, Iran

Tick species Males Females Total M:F Ratio

H. anatolicum anatolicum 40 (81.63%) 9 (18.36%) 49(37/69%) 4.44

H. dromedarii 39 (86.66%) 6 (13.33%) 45 (34/61%) 6.5

R. bursa 36 (100%) 0 36 (27/69%) 36

Total 115(88.46%) 15 (11.53%) 130 (100%) 7.66

Table 2. Seasonal prevalence of hard ticks found on camels in Sabzevar city, Iran

Tick species Spring Summer Autumn Winter Total

H. anatolicum anatolicum 14 (28.57%) 29 (59.18%) 6 (12.24%) 0 (0) 49 (37/69%)

H. dromedarii 12 (26.66%) 21 (46.66%) 8 (17.77%) 4 (8.88%) 45 (34/61%)

R. bursa 10 (27.77%) 23 (63.88%) 3 (8.33%) 0 (0) 36 (27/69%)

Total 36 (27.69%) 73 (56.15%) 17 (13.07%) 4 (3.07%) 130

Table 3. The collection site of ticks from different parts of the body of camels in Sabzevar city, Iran

Tick species External ear Perineum and chest Shoulder Total

H. anatolicum anatolicum 4 (8.16%) 43 (87.75%) 2 (4.08%) 49 (37/69%)

H. dromedarii 5 (11.11%) 39 (86.66%) 1 (2.22%) 45 (34/61%)

R. bursa 3 (8.33%) 33 (91.66%) 0 (0) 36 (27/69%)

Total 12 (9.23%) 115 (88.46%) 3 (2.30%) 130



maximum number of ticks was collected from
perineal and chest region of the camel and a
minimum number of ticks was collected from the
shoulder region.

Discussion

According to the present survey, tick infestation
is common. 33.33% of camels were infested by hard
ticks which was less than other reports [25,26].
Only two genera were observed including
Hyalomma and Rhipicephalus. In contrast to other
reports, three genera were found (Hyalomma,
Boophilus, and Rhipicephalus spp.) [27]. Moreover,
three species of ixodid ticks were observed from
camels and the most prevalent tick was H.
anatolicum anatolicum, while in another study, H.
dromedarii was the predominant tick species in Iran
[12,23,28–30] and other parts of the world
[16,31,32]. It is also reported frequently in Jordan
[33]. In another study, the highest mean prevalence
was observed in H. impeltatum (60%) in central
Tunisia [34]. H. anatolicum anatolicum was
reported throughout Iran [35]. It is a vector of
tropical theileriosis and transmits a different
pathogenic organism such as Theileria equi, T. les -
to quardi, Babesia cabali, Trypanosoma theileri and
Crimean-Congo haemorrhagic fever virus [24]. H.
dromedarii was the most frequent species after H.
anatolicum in this study. H. dromedarii can be a
potential threat for cattle and public health due to
the role of H. dromedarii in the transmission of T.
annulata and CCHFV [36]. The species of H.
dromedarii existed worldwide and was observed in
Africa, Turkey (eastern), Palestine, Syria, Iraq,
Saudi Arabia, Yemen, Oman, Armenia, Azerbaijan,
Iran, Afghanistan, Pakistan, Kirghizia (Fergana
Valley), Uzbekistan, Turkmenistan, Tajikistan,
India, and China (Xingjian) [37]. H. excavatum was
found in some studies while it was not observed in
the present study [12,30,38,39]. In the present study,
the prevalence of R. bursa was 27/69%, the recent
species was observed in some studies [29,30,40]. 

H. schulzei was found in some studies [26,39],
but this finding is not in accordance with our study.
The prevalence of tick infestation was 33.33%,
while the prevalence of tick infestation in
dromedary camels of Algeria and eastern Ethiopia
was 57.14% and 94 % respectively [32,41]. The
difference in the rate of prevalence in the two areas
can be due to different climatic conditions and
differences in the sampling periods.

Current study`s results showed that hard ticks
were present throughout the year and summer.
Seasonally, the prevalence of tick infestation was
more prevalent during summer and reached the
minimum in the winter. Our findings were in
agreement with the results of Moshavernia et al.
[38], Salimabadi et al. [23], Nourollahi Fard et al.
[12] and Khelifi-Ouchene et al. [32]. Hence, it can
be concluded that the prevalence of tick infestation
depends on geographical conditions, temperature,
and altitude in different seasons [42,43].  Our
finding showed that the maximum number of ticks
was collected from perineal and chest region of the
camel and a minimum number of ticks was collected
from shoulder region that was in agreement with the
results of Nourollahi Fard et al. [12]. However,
Pasalary et al. [44] showed that the highest mean
number of collected ticks was 9.6 under tail of
female camels in Qom city, Iran. 

In the present study, although the ratio of male
ticks was higher than female ticks, the number of
males per female was normal since males stay on
the host longer than females [27] and this is in
agreement with the finding of Champour et al. [25].
In the present study, camels were infested by hard
ticks. There was not any infestation by other
external parasites (mite, lice, flea, myias). However,
some studies showed that camels were infested with
Sarcoptes in Ethiopia [7,45,46] and Algeria [32]. 

In conclusion, in this study, three tick species
were determined on one-humped camels (Camelus
dromedaries) of Sabzevar city, Iran. It is concluded
that camels were mostly infested with Hyalomma
spp. which transmitted human and animal diseases.
The provision of tick control programs in this area is
essential for improving camel meat and milk
production. The pour-on method is the most useful
method of applying a acaricide for the control of
camel ectoparasites. Studies of other internal and
external parasites in camels of this area would be
useful in the development of a management strategy
of camel.
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