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Abstract: Ectoparasites of the camel and their capacity to transmit diseases are important constraints to
productivity and performance. A cross-sectional epidemiological study was conducted from November 2014
to April 2015 to determine the prevalence and risk factors associated with tick and mange infestation in
dromedarii camels in three districts of Fafan zone, Eastern Ethiopia. A total of 450 randomly selected camels
were thoroughly screened for the presence of ticks and mange mites by direct macroscopic observation,
grooming or scrapping of the exposed body parts. From the 450 animals examined, about 78.6 and 32.4% were
found infested with various species of ticks and one species of mange mite respectively. About 29.3% of the
examined camels harbored concurrent infestation of both ectoparasites. A total of 6793 adult ticks were
collected and identified constituting eight species belonging to three genera: Rhipicephalus (50.2%),
Hyalomma (34.6%) and Amblyomma (15.16%). Rhipicephalus pulchellus represented the predominant tick
species (45.9%) followed by H. dromedarii (20%), A. gemma (10.5%) and H. truncatum (8.7%). Male ticks of
all species outnumbered females. Only one species of mange mite (Sarcoptes scabie var. cameli) was identified.
There was no statistically significant variation (P>0.05) in the prevalence of ectoparasites among the study
areas, sex of animals and age groups; However, infestation rate significantly (P<0.05) varied in relation to body
condition and herd size. Co-infestation was significantly higher (P<0.05) in females, poor body conditioned
camels and those from large herd size. Generally, this work evidenced that camels of the study area harbored
a considerable level of ectoparasites which warrants institution of appropriate control strategies to improve the
health and productivity of camels.
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INTRODUCTION into milk and meat makes them more important to the

The camel (Camelus dromedarius) is an important Slow reproduction cycle, high calf mortality and
livestock species uniquely adapted to hot arid health problems are major constraints in increasing camel
environments. It is most numerous in the arid areas of herd population and productivity [5]. Among important
Africa, particularly in the arid lowlands of Eastern Africa. camel health problems mange mites, ticks and insect are of
Approximately 11.5 million animals in this region represent prime importance [6]. Camel mange, an extremely
over 80% of the African and two-thirds of the world's contagious ectoparasitism caused by the parasitic mite,
camel population [1]. Ethiopia is one of the largest camel Sarcoptes scabie var cameli and transmitted by direct or
populated countries in the world; in Africa, it ranks third indirect contact, is one of the most important parasitic
next to Somalia and Sudan [2]. Camels are sources of milk, diseases affecting camel production and productivity [7].
meat, drought power and serve as means of transportation Ticks are the most important among the factors affecting
and hence, they support the survival of millions of people camels’ health in transmitting various diseases causing
in semi-arid and arid areas of the world [3]. The ability of agents and cause blood loss, damage to hide and udder.
the camel to survive in harsh areas of the world, its It is the feeding of ticks that makes them important in the
endurance in prolonged drought and above all its high health of livestock [8]. In Ethiopia, ticks are common in all
potential to convert the scanty resources of the desert agroecological zones of the country [9].

pastoralists [4].
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Significant economic loss of camel productivity to be included from each district. The risk factors considered
ectoparasites and mange has been mentioned in several include herd size, sex, age and body condition score of
reports [10, 11]. Despite these facts, there is very little the dromedaries.
systematic research on ectoparasites of camels in Ethiopia
[12]. Few researchers have made attempts of reporting Sample Collection and Identification: Each animal was
common ectoparasites affecting camel in different districts thoroughly screened for the presence of ticks and mange
of Eastern Ethiopia. However, information on the mites by direct macroscopic observation, grooming or
ectoparasitic infestation of camels in Fafan zone is scrapping of the exposed body parts [18-20].
insufficient despite the comparatively large number of
these animals in the area. It, therefore, necessitated Tick Collection and Identification: Ticks in different
making a systematic study to determine the prevalence anatomical sites of half-body region were collected. The
and risk factors associated with major ectoparasites collected adult ticks were preserved in properly labeled
distribution and spread in camels in the area. plastic container containing 70% ethanol and identified by

MATERIALS AND METHODS

Description of Study Area: This study was carried out in lesions and crusts around the active skin lesions would
three districts of Fafan zone, Somali Regional State of yield the best results for recovering mange. Thus, skin
Ethiopia (SoRSE). Fafan zone is one of the nine scrapings from suspected cases of mange were collected
administrative zones of the SoRSE. The zonal and also and preserved in 10% formalin and taken to the
regional capital, Jigjiga city, is located 620 km southeast laboratory. All scraped tissue was carefully placed on
of Addis Ababa. The total land cover is 40,861 km  of microscopic slide for microscopic examination (40x or 100x2

which the rangeland extends over 36, 629 km [13]. magnifications) and identification of the mange mite2

Temperature of the area is generally high all the year species was based on the morphological characteristics
round. The mean annual rainfall is 660 mm and bimodal. described by Urquhart et al.[22] and Soulsby [23].
The camel population of the region is estimated at
1,417,080, from which 81,221 are found in Fafan zone [14]. Statistical Analysis: Data were analyzed using statistical
In Fafan Zone, pastoralism, agro-pastoralism and package for social sciences (SPSS) version 20. The
sedentary production systems comprise 34.1, 56.8 and prevalence of ectoparasites was assessed using
9.1% respectively [15]. descriptive statistics. To assess differences in the

Study Design and Protocol: A cross-sectional study was association  of   potential  risk  factors  (Herd  size,  sex,
conducted to determine the status of major ectoparasites age and body condition  groups)  with  the  prevalence,
in selected dromedarii herds. the Chi-square ( ) test was used. Results were deemed

Study  Population  and  Sample  Size  Determination: interval.
Babile, Kebribeyah and Gursum districts were selected
based on high dromedarii population and six peasant RESULTS
associations (PAs), two from each district, were selected
randomly as sampling unit and villages’ herds were The present study revealed an overall prevalence of
selected and investigated. Animals above 1- year- old 82.4% of ectoparasites from which about 354 (78.6%) and
were included irrespective of their sex, body condition 146 (32.4%) were found to be infested with various
score and husbandry condition. species of ticks and one species of mange mite

The sample size was determined based on the formula respectively. There was no statistically significant
recommended by Thrusfield [16] using simple random variation (P>0.05) in the prevalence of ectoparasites
sampling method. For calculation, 61.46% expected among the study areas, sex of animals and age groups.
prevalence reported by Dinka et al. [17] 5% precision and However, there was a statistically significant difference
95% level of significance were used. Accordingly, the (P<0.05) in infestation rate among camels that have
minimum sample size required for this study was 364, but different body conditions; high infestation rate in camels
in order to increase the precision a total of 450 camels with poor body condition score. When the camel herd size
were sampled. The proportional probability to size increases, especially to more than 40, the prevalence of
approach was used to determine the number of camels to ectoparasites significantly increased (P<0.05). 

stereomicroscope [8, 21].

Examination for Mange Mites: Scrapes from the scabbing

prevalence and frequency of ectoparasites and

2

statistically significant if P=0.05 at 95% confidence
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A total of 6793 adult ticks were collected from 450 Sarcoptes scabiei var. cameli was identified as the
examined camels. Eight tick species belonging to three only mite species in all skin scraping samples (n=146)
genera were collected. The most abundant tick genera collected from the suspected lesions of examined
identified was Rhipicephalus (50.2%) followed by dromedaries (Table 3). Analysis of the result revealed no
Hyalomma (34.6%) and Amblyomma (15.16%). Only one statistically significant difference in mange mite
species of mange mite (Sarcoptes scabie var. cameli) was infestation between origin, sex and age categories of the
identified (Table 1). Rhipicephalus pulchellus with studied dromedaries (P>0.05). However, herd size and
relative proportion of 45.9% (3126) was identified as the body condition score were recorded to have a significant
most common tick species on camels of Fafan area. effect (P<0.05) on the rate of mange infestation. It was
Hyalomma dromedarii and A. gemma, with prevalence of noted that dromedaries with poor body condition and
20% (1362 ticks) and 10.5% (711 ticks), respectively were those from large herd size had a higher rate of mange
identified as the second and third common tick species infestation.
affecting camels of the study area. It was also noted that 132 (29.3%) of the studied

Among  the  risk  factors  considered,  body dromedaries harbored concurrent infestation of both ticks
condition score and herd size appeared to have a and mange mite. The co-occurrence was found to
significant effect  (P<0.05)   on   the   variation   in   the significantly (P<0.05) vary in relation to sex, body
prevalence of tick infestation on camels (Table 2). condition and herd size of camels (Table 4). However,
However, the rate of infestation did not significantly differ origin and age of camels did not show any statistically
in relation to study sites, age and sex categories (P>0.05) significant effect on the co-infestation with both
of the dromedaries. ectoparasites (P>0.05).

Table 1: Distribution and percentage abundance of different tick species in camels of the study area.

Tick genera Species Male Female Total Prevalence (%)

Rhipicephalus R. Pulchillus 2347 779 3126 45.9

R. decoloratus 159 135 294 4.3

Hyalomma H. dromedarii 1084 278 1362 20

H. truncatum 413 176 589 8.7

H. m. rufipes 264 127 391 5.8

Amblyomma A. gemma 578 133 711 10.5

A. variegatum 197 51 248 3.7

A. lepidum 63 9 72 1.1

Total number of ticks 5105 1688 6793 100

Table 2: Prevalence of tick infestation in dromedaries of the study area in relation to different risk factors.

Variable Category No. examined No. positive (%) x P-Value2

Animal origin Babile 149 119 (79.8) 5.85 0.054

Kebribeyah 153 111 (72.5)

Gursum 148 49 (32)

Sex Male 89 69 (77.5) 0.86 0.77

Female 361 285 (78.9)

Age < 3 year 335 268 (80.0) 1.389 0.29

 3 year 115 86 (74.7)

BCS Good 149 111 (74.4) 6.274 0.038

Medium 228 178 (78.0)

Poor 73 65 (89.0)

Herd size <20 152 99 (65.1) 28.5 <0.001

20-40 216 179 (82.9)

>40 82 76 (92.7)
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Table 3: Prevalence of mange infestation in dromedaries of the study area in relation to different risk factors.

Variable Category No. examined No. positive (%) x P- value2

Animal origin Babile 149 43 (28.8) 1.99 0.37

Kebribeyah 153 49 (32)

Gursum 148 54 (36.5)

Sex Male 89 22 (24.71) 0.08 0.052

Female 361 124(34.3)

Age < 3 year 335 111 (33.1) 1.39 0.291

 3 year 115 35(30.4)

Body condition Good 149 32 (32.5) 24.8 <0.001

Medium 228 74(32.4)

Poor 73 40 (54.8)

Herd size <20 152 26(17.1) 55.3 <0.001

20-40 216 67(30.9)

>40 82 53(64.6)

Table 4: Co-infestation of dromedaries of the study area with both ticks and mange in relation to different risk factors.

Variable Category No. examined No. positive (%) x P- value2

Animal origin Babile 149 41(27.5) 1.52 0.47

Kebribeyah 153 42(27.4)

Gursum 148 49(33.1)

Sex Male 89 19(21.3) 7.26 0.027

Female 361 113(31.3)

Age < 3 year 335 103(30.7) 4.07 0.13

 3 year 115 29(25.2)

BCS Good 149 30(20.1) 21.15 <0.001

Medium 228 66(28.9)

Poor 73 36(49.3)

Herd size <20 152 21(13.8) 55.89 <0.001

20-40 216 62(28.7)

>40 82 49(59.8)

DISCUSSIONS of Kiros et al.[26] who reported prevalence of 96.6% hard

The present study revealed that dromedaries of the Tigray, Ethiopia. This discrepancy could be ascribed to
study area harbor considerable level of various species of the slight difference in agro-ecology, sampling season,
ticks and mange. An overall prevalence of 82.4% of acaricide application and management practice of camel
ectoparasites was recorded. The occurrence of these herders in different study areas.
ectoparasites in dromedaries has been similarly reported According to Mekonnen et al. [27] over 60 tick
by different authors in Ethiopia, although there is species  are  known  to  exist  in  Ethiopia.  The tick
variation in the level of infestation in such reports [17, 24, species  identified  in  the present study were reported
25]. These results showed that ectoparasite infestation is from  camels  in different parts of the country [17, 24-26].
highly prevalent in the dromedaries in pastoral areas of In this study, about 6 793 adult ticks were collected and
Ethiopia. identified constituting three genera of ticks with

It was noted that out of a total of 450 dromedaries increasing relative abundance; Rhipicephalus (50.2%),
examined, 354 (78.6%) were infested with ticks. This result Hyalomma (34.5%) and Ambylomma (15.3%). This
was higher than the report of Dinka et al. [17] who observation was in accordance with the finding of
reported prevalence of 61.46% tick infestation on Megersa  et al.  [24]  and  Kiros  et  al.[26]  from  Tigray
dromedaries in Eastern Ethiopia but lower than the finding and  Borana  areas  of  Ethiopia.  With  regard  to  species,

tick infestations on dromedaries in southern zone of
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R. pulchellus represented the predominant tick species This outnumbering of male ticks is due to the fact that
infesting dromedaries (45.9%) followed by H. dromedarii female ticks once fully engorged drop-off the host to
(20%),  A.  gemma  (10.5%) and  H.  truncatum  (8.7%). oviposit while males remain for several months and
Dinka  et  al.  [17],  Zeleke  and  Bekele  [25], Kiros  et  al. continue feeding and mating. 
[26] and Abeba [28] also reported R. pulchellus  as  the In this study, the prevalence of tick infestation
most  abundant  tick  species  from   camel  with between body condition score of dromedaries showed
prevalence of 70.47, 85.2, 27.86  and  53.7%,  respectively. statistically significant variation (P<0.05). The tick
The high relative prevalence R. pulchellus might be infestation rate was higher in dromedaries with poor body
ascribed to its geographical distribution in savanna, condition score. This finding is in line with the work of
steppe and desert climatic regions. It is also the Mulugeta et al. [38] and Madeira et al. [39] but disagrees
commonest tick species present in North east Africa and with the finding of Kiros et al. [26]. Herd size also
Rift valley areas [8]. appeared to significantly affect the level of tick infestation

H.  dromedarii  represented  the  second abundant in dromedaries; as herd size increased tick prevalence also
tick species infesting dromedaries with a relative increased. In dromedaries kept under large herd size, there
proportion of 20%. This tick species commonly found is temporary crowding at grazing areas and watering
infesting dromedaries was also reported by Dinka et al. point, which could facilitate the spread of ticks and
[17]  and  Zeleke   and   Bekele   [25]   from  eastern increase the infestation level. Frequent contact between
Ethiopia.  Study  conducted  by  Lawal  et al.[29] and camels, cattle and shoats also contribute to the
Gupta  and  Kumar  [30]  indicated  that  H.  dromedarii abundance of ticks such as R. pulchellus as they share
was  the most abundant tick species  affecting common pastoral areas.
dromedaries in Sokoto Nigeria and India, respectively. The present finding indicated no statistically
Walker et al. [8] also reported that dromedaries are the significant variation in the prevalence of tick infestation
preferred hosts of H. dromedarii. This difference in tick between areas of sampling (PAs). This observation agrees
species abundance could be due to the variation in the with the report of Dinka et al. [17] in Dire Dawa and
ecology of the study areas. Amblyomma gemma (10.5%) disagrees with the report of Rahme to et al. [40] from Jijiga
was the third relatively abundant tick species found in the Zone which indicated that tick infestation rates have an
study areas. This finding is comparable with the report of association with animals living area. According to Morel
Eyerusalem [31] that reported 13.6% and is higher than the [41] the most important ecological factors influencing the
report of Zeleke and Bekele [25] and Abeba [28] who occurrence of ticks in a biotope include temperature and
reported 5.79, 7.1 and 4.10%. This difference could be relative humidity. The absence of this variation in the
attributed to the variation in the management practices current study might be attributed to the climatic condition
provided to these animals by their owners particularly similarities of the sampled PAs. It was also noted that the
with regards to regular use of acaricides and also due to prevalence of tick infestation in adult was almost similar
lack of veterinary services in distant areas. Amblyomma to that in young with no statistically significant
gemma, which has long mouth parts are more important in difference. This finding is in agreement with the report of
inflicting udder damage and is of a risk factor for mastitis Eyerusalem [31]. It can be speculated that young
in dromedaries [32]. Hyalomma truncatum was ranked the dromedaries mostly dwell around the home and have
fourth position with a relative proportion of 8.7% which is access to contact with other species of animals, therefore;
consistent with the finding of Zeleke and Bekele [25] who the chance of getting tick infestation is almost similar to
reported 7.19% in eastern Ethiopia. Several researchers that of adult camels. Similarly, tick infestation rate did not
reported the distribution of this species in drier areas show statistically significant variation (p>0.05) between
throughout the country [8, 33]. It has been reported that host sexes. This finding agrees with previous finding of
H. truncatum  has a toxin in their saliva that cause the Maha et al.[42] inSudan and Mohsen et al.[43] in Iran.
skin disease known as sweating sickness particularly in The present study also demonstrated an overall
calves [8]. prevalence of 32.4% mange mite infestation in the studied

The result of the current study revealed that male camel herds. This finding is higher than the work
ticks of all species outnumbered females. This finding is presented by Dinka et al. [17], Lawalet al. [29], Awol et al.
generally in agreement with the report of Feleke et al. [34], [44] and Chaudhry et al. [45] who reported 16.7, 10.7, 3.5,
Sheferaw  and  Abebe  [35],  Solomon  et al. [36] and 3.14% prevalence from Northern Ethiopia, Eastern
Kaiser  et   al.   [37]   from    various domestic    animals. Ethiopia, Sokoto-Nigeria and Cholistan-Pakistan
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respectively. Agro-ecological as well as owners CONCLUSION
management variation could be the cause of these
differences. Sarcoptes scabiei var. cameli was identified
as the only mite species in all skin scraping samples
collected from the suspected lesions of examined
dromedaries. This observation is in a general agreement
with reports by various authors [17, 29, 44]. Even though
both sarcoptic and chorioptic mange mites have been
reported, sarcoptic mange caused by S. scabiei var.
cameli is the most common, extremely contagious and
serious problem in camels[45, 46].

Distribution and prevalence of mange infestation did
not show statistically significant variation (P>0.05)
between the areas, sex, age and body conditions
categories of camels. This observation is in a general
agreement with the report of Dinka et al. [17] and Megersa
et al. [24] from southeastern and eastern Ethiopia
respectively. However, female camels were found to
harbor slightly higher mange infestation as compared to
males. This may be associated with some hormonal
influences. The higher level of prolactin and progesterone
hormones could make the females more susceptible to any
infection [47]. Additionally, pregnancy and lactation
stress could also aggravate the susceptibility of female
camels to infection.

On the other hand, the finding of this study showed
a statistically significant variation (P<0.05) in mange
infestation rate in relation to body condition score and
herd size of camels. The mange mite infestation rate was
highest in camels with poor body condition score (54.8%).
The higher prevalence in poor body conditioned animals
might be due to trypnosomosis, worm burden and poor
nutrition status which can act as predisposing factors of
sarcoptic mange infestation as described by Parsani et al.
[46] in India. Similarly, as herd size increases the
prevalence of S. scabie var. cameli also increased
significantly. This could be ascribed to the fact that
camels from large herd size are more prone to be exposed
to diseased animals supporting the contagious nature of
mite infestation. Contact during herding, housing and
suckling is the most important way of transmission.

It was also interesting to note in this study that a
considerable number of the sampled camels (29.3%)
harbored concurrent infestation of both ticks and
sarcoptic mite. Among the risk factors considered, sex,
body condition score and herd size were found to
significantly (P<0.05) contribute to the variation in the
prevalence of mixed infestation. Co-infestation was higher
in females, poor body conditioned camels and those from
large herd size. 

The present study conducted in Fafan zone
evidenced that the camels of this area harbored a
considerable level of ticks and mange mite that could have
enough impact on health and productivity status of this
animal. Further studies should be conducted on the
seasonal dynamics and vector role of these ectoparasites
covering a large population of the camel in the area.
Considering the effect of these ectoparasites on
production and productivity of camels as well as the
zoonotic importance of S. scabei var. cameli, appropriate
control strategies should be instituted taking the local
epidemiology under pastoral setting into account.
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