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ABSTRACT
Background: The Gangetic plain of Uttar Pradesh is fertile land inhabited by second highest cattle population in India. A study was
undertaken from May 2016 to March 2018 on the distribution and abundance of ticks in cattle.
Methods: Data was collected from 3 organized farms, 5 Gaushalas and from local farmers. Studied animals were divided into three
categories indigenous breeds (n=450), exotic (n=60) and crosses of exotic and local breeds (n=140). The prevalence of tick infestation
was studied in the host cattle in the different seasons.
Result: Total eight species of ticks were identified. Among the Ixodid ticks, Rhipicephalus (Boophilus) microplus was the predominant
species (85.28 %) in all seasons. Significantly (p < 0.05) higher prevalence was recorded in monsoon season as compared to other
seasons. Animals aged 1 year of age (50.87%). Sex-wise, the males had higher infestation rate than the females. In the villages,
Gaushalas and in unorganized dairy farms tick infestation prevalence was (45%) as compared to minimal prevalence 4% recorded
from organized sector. Infestation in exotic cattle was high in fields as compared to crossbred and indigenous cattle breed. Most of the
animals under farm management system were infected with single tick species. While multi species tick infestation was observed in
the fields. This could be due to the management practices and timely tick treatment adopted by farms.
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INTRODUCTION
India is predominantly an agricultural country with 70% of
its population living on income from agriculture. Each rural
households own livestock for milk requirement and for
additional income. Cattle are multipurpose animals and are
raised as dairy animals, as a beef animal, as draught animals
and for transportation of goods. The major constraint in the
livestock sector is ectoparasite infestation of tick (Colebrook
et al. 2004). Tick infestation and diseases caused by them
in domestic animals is a common and serious problem.

Ticks are specialized obligate blood-feeding
ectoparasite, 713 species of hard ticks have been identified
(Barker et al. 2004). Ticks feed on their hosts from few days
to weeks, which depends on life stages and host. The cuticle
grows to accommodate the large volume of ingested blood.
An adult could easily consume 200-600 times their unfed
body weight (Sonenshine et al. 1991). Heavy infestation is
detrimental to animal health could lead to animal mortality.
Ticks also produce endotoxin, which causes sweating
sickness in calves. On a global basis, ticks transmit a number
of pathogenic organisms like protozoans, rickettsiae,
spirochaetes and viruses and also act as vectors and
reservoirs for infectious agents (Jongejan and Uilenberg
2004).

Different tick species are widely distributed and are
common in all agro-ecological zones of the country (Ghosh
et al. 2007). Three members of Genus Rhipicephalus
(formerly Boophilus), R. Microplus, R. annulatus and R.
australis are considered to be the most important tick
parasite of livestock in subtropical and tropical regions. The
incidence and prevalence of ticks were reported from

different parts of the country (Kaur et al. 2016, Sanyan et al.
2005). The repeated outbreaks of KFD (Kyasanur forest
disease) in Karnataka (Murhekar et al. 2015) and the recent
Crimean-Congo hemorrhagic fever (CCHF) in Gujarat has
increased public health concern over tick-borne diseases.
It necessitates strategic control of tick vectors transmitting
diseases to humans. Physical removal with the help of iron
clippers or comb and chemical treatments using acaricide
is the most suitable and practiced tick controlled methods
adopted by farmers. Ticks could be controlled by pasture
rotation, environmental modification and integrated biologic
and chemical control strategies.

Uttar Pradesh (U.P) state has got the second highest
cattle population and highest buffalo population in the
country (19th Census). Over 42 different species of ticks has
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been reported from the U.P state (Ghosh et al. 2007).
However, the Ixodid ticks prevalence studies in the cattle of
U.P are very sparse. Ali et al., 2013 and Patel et al., 2012
have studied tick infestation in Azamgarh and Mathura
districts of U.P and from Uttarakhand region (former hilly
part of the U.P state). The aim of the present study is to
assess the tick prevalence in the North Indian Gangetic
plains of Uttar Pradesh and to carry out studies to document
tick infestation in indigenous cattle breed. Information and
periodic data was collected from the villages, Gaushalas
and unorganized dairy farms. Government aided two
indigenous cattle farm were adopted in Lucknow (U.P state)
to record physiological data on tick infestation in different
seasons.

MATERIALS AND METHODS
Geographical information
We have surveyed the villages coming under four districts
Bareilly, Lucknow, Kanpur and Allahabad of Uttar Pradesh
in the fertile Gangetic plains (North India). Periodic data was
recorded from two indigenous cattle farms and five
Gaushalas maintained under Uttar Pradesh Livestock
Development Board (UPLDB) and one private cattle farm.
Animals were studied in different seasons and data was
recorded monthly. The region’s climate corresponds to mild
dry winter, hot summer; with dry season extending from May-
July while Mid July to September is monsoon period with
heavy rains and high humidity.

Collection and Identification of ticks
Adult ticks from cattle were collected from May 2016 to March
2018, by physically removing with the help of blunt callipers
for identification. The specimens were kept in plastic
containers with a ventilated cap according to host and the
site of attachment. Ticks were identified using standard keys
(Sen and Fletcher 1962; Soulsby 2006; Walker et al.
2003).An inventory was conducted with a questionnaire
comprising details about the animals and infestation from
the field. Animals were randomly selected as sampling unit
and were checked thoroughly for any tick infestation. Animals
of both sexes and all age groups were examined to record
the prevalence of Ixodid ticks infield and from different
organized and unorganized dairy farms (Gaushalas). The
identified farms/houses were visited monthly to record the
information related to infecting species of tick, the number
of ticks per infected animal, site of attachment of ticks on
the host body, breed of cattle, age, sex of host animal and
management practices adopted by the farm.

Clinical records
Standard physiological data like rectal temperature,
respiratory rate, body surface temperature and pulse rate
from individual farm animals were collected. Information
about animal age, sex, coat color and hair type also
recording seasons, temperature and humidity were also
recorded.

Statistical analysis
Statistical analysis was performed on data by SPSS 13.0
software by applying Chi Square test and statistical
differences (P 0.01 and P 0.05) between various groups
were calculated.

RESULTS AND DISCUSSION
During the study period, four districts of Uttar Pradesh
coming under Gangetic Plain area were surveyed for tick
infestation. In the villages, farmers prefer to keep milch cattle
breed for income generation. The cattle in villages could
easily be categorized into three categories. Sahiwal, Gir and
Rathi among the indigenous milk breeds while Holstein-
Friesian as exotic dairy breed.  Different grades of crosses
between exotic and cross breed cows were most abundant
in fields.  Animals in the organized farms were of Sahiwal
breed, while in Gaushalas it was a mixed population of local
cattle and crosses which are not utilised for milking or are
diseased animals. The most common infection sites for adult
ticks were the neck, behind ears, underbelly, groin, udder,
perennial regions and tail region. Eight tick species were
identified from host animals in the region, Hyalomma
anatolicum, Hyalomma excavatum, Hyalomma hussaini,
Hyalomma brevipunctata , Rhipicephalus (Boophilus )
sanguineus , Rhipicephalus (Boophilus ) microplus ,
Rhipicephalus (Boophilus) decoloratus and Haemaphysalis
bispinosa. The prevalence of tick infestation on the host
cattle was studied in the different seasons. The area
witnessed three major seasons summer (March to June),
monsoon (July to October) and winter (November to
February). The overall prevalence of ticks during the two
year study period was 65%. Most of the animal infestation
was of single tick species, however, multi-species tick
infestation was also recorded from the field. No significant
preference for age or sex of the animal was observed.
Infestation in exotic cattle was high under field condition as
compared to crossbred and indigenous cattle breed,
however, due to good management practices and timely
treatment in the organized farm the incidence of infestation
was very limited. It is a well-known fact that Indian indigenous
cattle breed B. indicus is resistance to tick infestation.
Resistance to ticks is a heritable character (Utech et al.,
1978) several workers have estimated the heritability for
resistance.

Periodic data from the selected animal farms and
Gaushalas were recorded, the animals on the farm were
categorized into three, pure indigenous, crossbred and
crosses. Each category of animals was further grouped into
different age groups for physiological data recording.
Information on coat colours (Grouped into, totally white,
>75%, 50-75% and 25-50%) and hair type (short straight
and long curl) were also collected. Tick infestation was
significantly affected by the type of hair on animals. Animals
with long and curly hair had a twice number of ticks than
animals with short and straight hair as short and curly hair
provide hiding grounds and helps them protection against
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Fig 1: Month wise tick infected animals (year 2016-2017).

Table 1: Animal record for tick count, season, hair type and coat colour.

Note: * Farm animals.

bird feeding. After monsoon period the Sept-Oct months it
was (p<0.01). During the dry season, tick count was affected
by coat color and hair type (p<0.01) (Table 1). However, the
animal data from organized farms could not be analyzed
based on coat type as all animals were of the same breed.

The tick infestation data month wise and season wise
are given in Fig 1 and 2 respectively. In the age-wise tick
infestation, maximum positive cases (72.01%) were noticed
in the age group I (< 1 year) followed by 69.32% in II group
(1-3 years) and minimum in III group (>3 years) (Fig 3). As
reported by Manan et al. (2007) age of animals has a role in
the infestation pattern of tick species since younger calf are
more susceptible to attack. Sutherst et al. (1983) reported
that the females of the dairy breed are more susceptible to
infestations due to hormonal stress, however, no marked
difference was recorded in tick infestation pattern amongst
farm animals and sex-effect was not significant in our
records. Most farmers of the region are marginalized and

have 1 to 2 cattle per family which are kept on natural
vegetation as compared to well-established dairy farms with
the advanced management system. A significantly higher
prevalence of tick infestation was observed in the cattle
reared by farmers in the villages (45%) as compared to
animals reared by the intensive management system. The
variations in the prevalence of tick infestation in relation to
dairy management practices were found to be significant.
Another reason could be structure of animal shelter, earthen
floor or untidy sheds aid in tick hiding into the cracks and
crevices. During winter cold months ticks hides into cracks
and reduces activities, so as to protect themselves, which
lead to delayed morphogenesis (Delinger et al. 1985).

During the study period, overall 1500 cattle were
examined. In all infestation, R. microplus  was the
predominant tick species in cattle irrespective of the season
in the Gangetic plains. R. microplus has been reported as
the most common cattle tick in Tamil Nadu and Uttar Pradesh
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(Kumar et al., 2002; Patel et al., 2012).  There are many
reasons for single tick species dominance on animals. The
foremost is the establishment of modern dairy farms with
advanced management practices. Second is the farmer’s
preference for high milk yielding animals, which has resulted
in the exponential rise of exotic and crossbred cattle in dairy
farming. Tick preference for single host life. A similar
dominance of R. microplus in organized farms has been
earlier reported by Vatsya et al. (2007).

The study showed that the prevalence of ticks in the
region has a seasonal pattern of distribution. Variation in
tick infestation was recorded in different seasons the
maximum infestation was recorded during the rainy period
followed by summers and least in the winter months. The
variation in the season is due to factors like climatic
conditions, parasite-host association and lifestyle of animals.
Monsoon period in the sub-tropical country like India is much
awaited time for annual rains in the North and proper care
should be taken at this time to prevent breeding grounds of
ticks. In a study in Mathura district of Uttar Pradesh, the
highest prevalence was reported during rainy season
(69.46%) followed by summer (62.55%) and least during
winter months (47.96%). High infestation in monsoon period
was reported by other workers (Tadesse et al., 2012). The
higher prevalence of ticks in the rainy season suggests that
humidity and abundant vegetation growth gives a favourable

 
Fig 3: Age wise tick infected animals (year, 2016-17).

 
Fig 2: Season wise tick infected animals (year, 2016-17).

microclimate for tick larvae to grow (Kumar, 1996). On
studying the pattern of distribution of ticks in different agro-
climatic zones of Punjab state showed a significant
association and high prevalence of R. microplus in the zones
with high rainfall (Shahardar et al., 1998, Ghai et al. 2008).
Rearing practices adopted by the farmer has influencing
effect on tick infestation. The majority of the farmer
community do semi-intensive animal rearing hence, proper
sanitation of the cattle shed is the most important criteria
for prevention of tick. Coat color and type of hair shows
influencing number of tick counts. More focus should be
given on the tick attachment site and distribution pattern on
the body surface for a better understanding of prevention
and control of ticks. Observations from the present study
may contribute to the increased understanding of the
epidemiology of ticks in the area.
    The Indian native cattle breeds are less susceptible to
tick infestation. Tick resistant breeds of cattle have now been
developed in an effort to find animals which are adapted to
the tropical environment and are also productive for milk
under tick challenge. Such animals should be from the elite
bulls with high tick resistance and mother with good milk
production. In conclusion, we found that tick control can be
effectively done by selection of resistant animals. Genetic
improvement program should utilize the use of indigenous
resistance breed. However, real hurdle in selection is to
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identify and explore the presence of genetic resistance to
ticks in a given population.
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