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Abstract: Ticks are blood feeding ecto-parasites of terrestrial vertebrates, comprising of three families, the Ixodidae (hard
ticks), Argasidae (soft tick), and Nuttalidae (monotypic). The present study was carried out to determine the diversity and
morphological characteristics of ticks on targeted host animals, the Mithun (Bos frontalis) and Cow (Bos taurus indicus) from
Kaying circle of Arunachal Pradesh on February 2017. Nymph, adult and fully-engorged ticks were collected carefully using
tweezer with mouth parts intact as it is crucial for morphological  identification. The collected specimen was then fixed in a vial
containing 70% ethanol and observed under compound microscope for morphological characterization. For identification of
ticks, literatures such as Walker et al., 2003 and Bristol university ticks ID, an online photographic guide to ticks were used.
The survey resulted in total of 711 numbers of individuals (487 from Mithun and 224 from Cow). Morphological study reveals
that the collected ticks were of three genus of ticks i.e. Rhipicephalus, Haemaphysalis and Ixodes. Out of 711 individuals, 701
were Rhipicephalus sp. 5 were Ixodes sp. and 5 were of, Haemaphysalis sp.. Present study documents Mithuns and Cows of
Kaying village are infested by diverse tick species and Rhipicephalus species is dominant in both the host animals.
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Introduction
Ticks are blood sucking arthropods of terrestrial vertebrates,
comprising of three families, the Ixodidae (hard tick), Argasidae
(soft tick) and Nuttalidae (monotypic, known only from
Africa). They are distributed all over the world, but are more
frequently observed in tropical and sub-tropical areas (Jongejan
et al., 1994; Sanyal et al., 2001; Salih et al., 2008). The climate
condition and geographical distribution may affect such
distribution (Gray et al., 2008; Ghashghael et al., 2017; Oliveira
et al., 2017). Ticks infestation can results in poor condition,
low weight gain, slow growth and reduced reproductive capacity
of host. Moreover, the ticks are also responsible for transfer
of many pathogens (Pena et al., 1999; Anderson et al., 2010;

Ghosh et al., 2014; Rongrang and Roy, 2016). Many species of
ticks have been recognized as vectors of lethal pathogen viz,
Crimean Haemorrhagic Fever Virus (CCHFV), Kyasanur Forest
Disease Virus (KFDB), Babesia spp., Thelazia, and Rickketsia
conorii (Ghosh et al., 2014). Such ticks and tick borne diseases
are specific to geographical areas but due to globalization and
climate change, the distribution range has expanded and spread
globally (Madder et al., 2013).  Ticks are serious threat to the
livestock health and population (Emmanuel et al., 2017),
moreover they can also cause health hazard to human. Fever,
headache, rash, loss of appetite etc. are some of the symptoms
of tick borne disease (Brites-Neto et al., 2015).
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To control infestation of ticks on animals, very good
veterinary services and management practices should be put
in the place (Hossain et al., 2016). However, physical removal
technique can be performed as basic way to detach the ticks
from the host (Abdigoudarzi et al., 2006).  For cattle, their
stable must be sprayed once or twice depending on the type
of tick and ruminants should be passed through the dip for
treatment (Riabi and Atardi, 2015). Use of protective clothing,
gloves, goggles and face mask reduces the chances of exposure
to diseases like Crimean-Congo hemorrhagic fever (CCHF)
caused by the tick borne pathogen (Kamboj and Pathak, 2013).

Arunachal Pradesh is an unexplored land in terms of
wildlife located within the northeastern Himalayan biodiversity
hotspot and eastern edges lies in the confluence of eastern
Himalayan, Indo-malayan and mountain of south west china
biodiversity hotspot (Sen and Mukhopadyay, 1999; Myers
et al., 2000).  Available reports indicate that many works have
been done on tick in India and all over the world. However,
only few literatures are available from Arunachal Pradesh,
which suggested only little work is done. The two tick species
namely Rhipicephalus sanguineus and Ixodes accuititarsus were
reported for the first time from Bos frontalis of Arunachal
Pradesh, India (Bhabesh et al., 2014).  However, investigating
the distribution and proper identification of vectors becomes
essential to control the pathogens. Hence  this study is an
attempt to study the morphological characters of ticks infesting
Bos frontalis and Bos taurus indicus of Kaying circle of
Arunachal Pradesh.

Materials and methods
Host animals
Several adult semi-domesticated Bos frontalis of the wild forest
and domestic adult Bos taurus indicus sharing similar pasture
or grazing in the open ground of Kaying circle of Arunachal
Pradesh were chosen for collection of ticks.
Survey area
Kaying is a town and sub division in Siang district,
predominantly inhibited by Adi tribe and is located almost at
the centre of the Siang belt of Arunachal Pradesh. Adi (a sino

Tibetan language) is the language spoken by the people of
Kaying. Kaying enjoys a moderate and comfortable climate
with natural abode for many species of orchids, diverse flora;

Fig. 1. Host animals (A) Bos frontalis (B) Bos taurus indicus

fauna endowed with a dense vegetation. It is located at 27.14°N
and 93.61°E at an elevation of 131 m amsl and the temperature
ranges between 20°C to 30°C. It is located between two rivers
namely Siyom and Pitgong, and is surrounded by mountains.
Collection method
Different ectoparasites were collected from the skin of mithun
Bos frontalis that were grazing near the Pitgong River in Kaying,
Siang, Arunachal Pradesh, India. The animal loves the salt
and if they are given salt they are allowing human to touch
them otherwise they are afraid of human being. Same applies
to cow Bos taurus indicus. Some ectoparasites were collected

Fig. 2. (A) Map of India (B) Map of Arunachal Pradesh (C) Map of Kaying
(Source: Google)

from the cows that were grazing on the general ground, of
Kaying, Arunachal Pradesh. The external parasites were
removed with thumb forceps so that the mouth parts were
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intact during extraction from the host animals. This was done
because mouths parts are necessary for identifying the tick
genus and species. Soon after the collection, the specimen
were cleaned with water and then immersed in glass vials
having 70% ethanol and brought to the laboratory for further
identification. Alcohol fixed parasites were poured in petridish
and photograph were taken under the compound microscopic
for visualization of the appendages and identification.

Identification of ticks
Walker, 2003 and Bristol university ticks ID, an online
photographic guide to ticks were used for identification of
collected ticks.

Results
During the survey total of 711 individuals of ticks of various
developmental stages were collected, all of these were
individuals of three genus as identified based on the following
morphological characters listed below

Specimen 1(a): Rhipicephalus sp (Female)

Fig. 3. Rhipicephalus sp. (Female) Body parts including anal groove and mouth parts.

Whole body (ventral)Anal groove Mouth parts (dorsal) Whole body (dorsal)

1. Specimen 1(a), Rhipicephalus sp. (male)
i)    Hexagonal basis capitulum
ii)   No ornamentation
iii)  Eyes present
iv)  Ventral plates present
v)   Festoons present
vi)  Pale rings are present
vii) Caudal appendages present
viii) Short palp
ix)  Scutum covers anterior portion of dorsal surface in females

Specimen 1(b): Rhipicephalus sp. (Male)

Whole body-ventralAnal and caudal appendages Mouth parts Whole body-dorsal

Fig. 5. Rhipicephalus sp. (Male) Body parts including anal and caudal appendages and mouth parts.

2.  Specimen 1, (b) Rhipicephalus (male)
 i)    Hexagonal basis capitulum
 ii)   No ornamentation
 iii)  Eyes present
 iv)  Ventral plates present
 v)   Festoons present
 vi)  Pale rings are present
 vii) Caudal appendages present
 viii)Short palp
 ix)  Conscutum covers most of the dorsal surface in male.
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Specimen 2: Haemaphysalis sp.

ScutumAnal groove Mouth parts Opisthosoma

Specimen 3: Ixodes sp.

Fig. 6. Ixodes sp. (Female) Body parts including anal groove, mouth parts, opisthosoma and Scutum.

Whole body (ventral)Anal groove Mouth parts Whole body (dorsal)

Fig. 6. Haemaphysalis sp. Body parts including anal groove and mouth parts.

Table 1. Ticks collected from Arunachal Pradesh

Sl. No. Location Host Genus Total counts
1 Kaying Bos frontalis Ixodes sp. 5
2 Kaying Bos frontalis Rhipicephalus sp. 479
3 Kaying Bos frontalis Haemaphysalis sp. 3
4 Kaying Bos taurus indicus Rhipicephalus sp. 222
5 Kaying Bos taurus indicus Haemaphysalis sp. 2

3.  Specimen 2: Haemaphysalis sp.
i) The main character of haemaphysalis is the broad triangular
shape of auricle ii of the palps, however this feature is not
present in Haemaphysalis inermis.
ii)   Rectangular basis capitulum.
iii)  No ornamentation.
iv)  Eyes absent.
v)   Festoons present.
vi)  Coxae I has a single internal spur.

4. Specimen 3 Ixodes sp. (female)
i)    Gnathosoma of ixodes tends to be very large with auricle
ii longer than i and ii of the palps.
ii)   No ornamentation.
iii)  Eyes are always absent.
iv)  Festoons are absent
v)   Anal groove anterior to anus.
vi)  Scutum covers anterior portion of dorsal surface in case
of female.

The following results shows that Rhipicephalus sp. occur more
than the other tick genus in cattle (Bos frontalis  and Bos
taurus)

Sl. Genus Bos frontalis Bos taurus Total counts
No. indicus
1 Rhipicephalus sp. 479 222 701
2 Haemaphysalis sp. 3 2 5
3 Ixodes sp. 4 1 5

Table. 2. Richness per genus

Discussions
Mithun, Bos frontalis is a sacred semi-domesticated animal
for the people of Kaying which is listed in the red data list in
2003, as the threatened species by the IUCN. Cow, Bos taurus
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indicus is also an important domestic animal. Disease of Bos
frontalis and Bos taurus indicus due to tick can cause great
economic loss to the people of Kaying. Hence, ticks become
serious threat to Bos frontalis and Bos taurus indicus which
needs identification for proper management of the tick borne
diseases. The study of cause of diseases is sine qua non to
alleviate the harms sustained by living animals including
humans. During the study it was noticed that the Rhipicephalus
sp. was the most prevalent tick of both mithuns and cows of
Kaying. Throughout the study it was notice that mithuns and
cows from Kaying were infected mostly with ticks. No other
ectoparasite was encountered during the study but the presence
of other parasites cannot be denied. High burden and
prevalence of ticks plays major roles in reducing productivity
and causes health problems of cattle (Kemal et al., 2016). Soft
ticks feed indiscriminately on hosts and thus host presence is
seems less important to it than to its counterpart hard ticks
(Laurence Vial, 2009)

Living as ectoparasites of vertebrates , these ticks
feed obligately on blood of hosts. (Sanyal et al., 2001). Because
of their blood sucking nature ticks are not only regarded as
serious threat to successful stock farming  but also a very real
health hazard to human well being as they are the vector for
many infectious diseases. Hence, identification and
characterization of ticks becomes important. Ticks infesting
mithun were collected for identification and characterization
from Kaying of Arunachal Pradesh. Ticks infesting cows were
collected from Kaying.  Total number of 487 ticks was collected
from the Bos frontalis of kaying and was examined. Out of
487, 483 were Rhipicephalus sp., 5 Ixodes sp., and 3
Haemaphysalis sp. And total number of 224 ticks was collected
from cow of Kaying and was examined. Out of 224, 222 ticks
were Rhipicephalus sp., and 2 were Haemaphysalis sp.

Rhipicephalus species were recorded maximum in
both cow and mithun. Ticks are very harmful but most of the
people of Kaying, Arunachal Pradesh are unaware of it and
they do not give any importance to ticks control methods.
But if the ticks are not controlled, it can cause cattle paralysis,
and infect many other deadly diseases not only to animals

but also to human beings. So in order to increase our livestock
ticks control becomes an important part in the increasing milk,
meat productivity. Problem due to infestation of the ticks
may lead to various disease transmission decrease skin/hide,
generate morbidity, and finally significant economic loss
(Gopalkrishnan et al 2017). Major factor limiting the livestock
production is the failure to control ticks and ticks borne
diseases. Variables like knowledge of presence of pathogen,
rates of inspection in ticks and host in different regions are
crucial for assessment of risk ratio for humans, then vector
transmitted pathogen surveillance and control programme may
be established accordingly (Weso³owski et al., 2014). Ticks
borne disease may also leads to paralysis in animals including
humans. Large tick infestation may cause reduction in live
weight gain and anemia among the cattle.  Ticks have the
ability to transmit protozoan, rickettsia and viral diseases of
cattle, which are of great economics importance worldwide as
it causes major losses.  Farmers can be encouraged to plant
the seeds of tick repellent plants in large numbers and latexes
of E. obovalifolia and F. brachypoda appear to be very effective
in reducing population of tick (Opiro et al., 2013; Regassa,
2000).

Conclusion
The study reveals that the tick genus Rhipcephalus sp. was
maximum in both cow and mithun of Kaying. Also, it was
notice that animals without ticks on their body surface was
healthier than those animals that had tick on their body.  The
people of Kaying and Arunachal Pradesh as a whole must be
made aware about harmful effect of tick and the disease causing
microorganism that are transmitted by the tick  to their cattle
and the method to control it. Such initiatives would help the
farmers to  increase their livestock as well as species loss can
also be prevented.
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