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Abstract

The present study was conducted to investigate the occurrence of ticks on cattle kept by small holder
farmers and livestock keepers in Lucknow, U.P, India. A total of 2710 cattle were examined on random
basis throughout the year, out of which 1602 cattle were found infested with ticks. The overall prevalence
of ticks infestation in cattle was observed 59.11%. A total of 2042 ticks were collected from the cattle’s
body. The collected ixodid tick species were identified as Rhipicephalus (Boophilus) microplus, the most
prevalent (59.74%) species followed by Hyalomma anatolicum anatolicum (26.80%) and Haemaphysalis
bispinosa (18.80%). The number of ticks collected from cattle was dominated by the male species of the
ticks. The prevalence of ixodid ticks was analysed and discussed with respect to sex, breed and age of
cattle, season, management practices and predilection site.
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1. Introduction

India’s livestock sector is one of the largest in the world and plays an important role in
country’s economy. In India, 70% of the rural households own livestock for generating
additional employment through milk, meat, and wool and eggs production ['l. Therefore, it is
considered to be the most promising fields of diversification of national economy as well as
socio-economic status of millions of rural people. Cattle occupy a unique role in human
history as they are domesticated since ancient period 2. They are considered to be
multipurpose since they are raised as dairy animals for milk and other dairy products, as beef
animal for meat, as draught animals for agriculture land preparation, in inter- cultural
operations like raking, carting and transportation of goods in rural areas, and in threshing and
crushing of sugarcane and oil seeds in the country among many others .

According to the latest 19" Livestock Census, the state of Uttar Pradesh (U.P.) has the second
highest cattle population and highest buffalo population in the country . Majority of the rural
population of the state is engaged either in the livestock breeding or in dairying, in one way or
the other with the contribution of livestock to agricultural income being 30% P!. The major
constraints in the livestock sector are the parasitic infections, out of which the ectoparasitic
infestation is among the serious veterinary problems 71, The ectoparasites are known to cause
heavy economic losses to livestock industry due to their usual habit of blood sucking, which
adversely affects the economic production 1. Ectoparasites including lice, ticks, mites etc.,
apart from pathogenic effects, also play an important role in the transmission of certain
pathogens belonging to protozoa, virus, bacteria etc. and among the various ectoparasites, ticks
are the most important .

Ticks belong to phylum Arthropoda and order Acarina. There are 899 tick species that
parasitize the vertebrates including Argasidae (185 species), Ixodidae (713 species) and
Nuttalliellidae (1 species) 1'%, Argasidae ticks are soft ticks while Ixodidae are hard ticks. Hard
ticks feed for extended periods of time on their hosts, varying from several days to weeks,
depending on such factors as life stage, host type, and species of tick. The outside surface, or
cuticle, of hard ticks actually grows to accommodate the large volume of blood ingested,
which, in adult ticks, may be anywhere from 200 to 600 times their unfed body weight ('],
Ticks have got high veterinary and medical importance. Globally, the ticks are second only to
mosquitoes as vectors of infectious pathogens of humans and animals. They transmit a large
variety of pathogens such as bacteria, rickettsiae, protozoa, spirochaetes and viruses, more than
any other arthropod vector 2. They transmit diseases like babesiosis, theileriosis,
anaplasmosis and many more that are considered as a major constraint on livestock
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productivity [3 4], In some cases, ticks have been reported to
cause lowered productivity and mortality ['*]. An adult female
tick can cause blood loss that can result in reduction in live

weight gain of cattle, dry matter intake and milk yield U6l

Ticks parasitizing livestock can reduce the quality of animal

products and can even cause livestock death [71,

They are also reported to transmit pathogens that cause some
human diseases such as lyme diseases, ehrliciosis, babesiosis,
rocky mountain spotted fever, Kyasanur Forest disease
(KFD), Indian Tick typhus (ITT), Crieman Congo

Haemorrhagic fever (CCHF), tularemia and tick borne

relapsing fever [8 19,

Ticks act not only as potential vectors but also as reservoirs of
certain infectious agents e.g. Pasteurella multocida, Brucella

abortus and Salmonella typhimurium in man and animals 2%,
In India, tick and tick borne diseases causes loss of US $498.7

million (more than 2000 crores) per annum 2. Over the past

two decades, the incidence of tick borne diseases has

increased and poses a major public and animal health

problem. The recent report of increasing number of tick borne
diseases (KFD, ITT and CCHF) essentially underlines the

need for strategic and effective tick control methods, as in

neglected and untreated animals death could occur 21,

In India, ticks are common in all agro-ecological zones of the

country 12, Different tick species are widely distributed in
India and a number of researchers have reported the

distribution and abundance of tick species in different parts of

the country.
The incidence and prevalence of ixodid ticks were reported
from different parts of the country viz. Gujarat, Haryana,

Kerala, Maharashtra, Punjab, Rajasthan, Tamil Nadu, Uttar

Pradesh, Uttarakhand and West Bengal 2233,

Uttar Pradesh is well known for its livestock as the state has
got the second highest cattle population and highest buffalo
population in the country ™. Over 42 different species have
been reported so far from Uttar Pradesh ['?]. However, studies
on prevalence of ixodid ticks on the cattle in U.P is very
sparse, it is reported from Azamgarh and Mathura [32 34,
Although 106 tick species are reported from India, however, a
systemic survey of the ticks in different regions has not been
done yet.

The variation in tick prevalence in different areas is attributed
to a variety of factors like geo-climatic conditions, association
and life style of different species of animals,
awareness/education of the farmers, and farm management
practices 331, The study of ticks on livestock, under their
natural conditions, without any control measure is also useful
for understanding the host- parasite relationship and the
variation of tick population. The study of distribution pattern
of ticks in the different agro-climatic area would also provide
a basis for evolving strategic and tropical control of ticks and
diseases caused by them.

A systematic survey on ixodid ticks infesting cattle in the area
is still lacking, which hampers the tick control management

system. Keeping in view the clinico-economic importance of

ticks and the lack of sufficient data on the prevalence of ticks
on cattle, the proposed study was designed to collect, identify
and determine the prevalence of ixodid ticks on cattle in
Lucknow district, Uttar Pradesh.

2. Materials and Methods

2.1 Study Period

The study was conducted from March, 2015 to February,
2016. The data was recorded and analyzed. The study was
conducted in three seasons viz. summer (March to June), rainy
(July to October) and winter (November to February) season.

2.2 Study Area

The present study was carried out in Lucknow, the capital city
of Uttar Pradesh. The area lies at 26.8467° N, 80.9462° E. It
covers a geographical area of 2528 km? and lie at 123 meters
above sea level. The city is situated in the middle of the Indo-
Gangetic Plain. The river Gomti meanders through the city
and divides it into the Trans-Gomti and Cis-Gomti regions.
The city is surrounded by rural towns and villages (Fig. 1).
The climate of Lucknow is humid, subtropical with hot, dry
summer; and cool, dry winters. In the rainy season, the city
gets an average rainfall of §96.2 millimetres (35.28 in) from
the south-west monsoon winds, and occasionally frontal
rainfall occurs in January (Source: www.wikipedia.com).
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Fig A: Map of the Study Area

2.3 Study Animal

In the present study cattle of different breeds, age, and sex
were surveyed for the tick infestation. For the convenience of
the study the cattle were grouped accordingly. The animals of
genus Bos, widely used as livestock in the region, were
selected for the study.

2.4 Study Design and Epidemiological Survey

A cross sectional study was conducted to determine the
prevalence of ticks in cattle. The animals were randomly
selected as sampling unit and were checked thoroughly for
any tick infestation. The selected places where the cattle were
kept by the livestock holders/farmers for their livelihood were
visited monthly in order to collect the relevant information
including species, breed, age and sex of host, infested number
of animals, type of management system, season, number of
ticks per animals, site of attachment of ticks on host body.

2.5 Collection of ticks

Adult ticks were collected from different body parts of the
cattle. The ticks (un-engorged, semi-engorged, fully-
engorged) were removed from the skin of cattle with the help
of blunt forceps without damaging their mouth parts (361,
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2.6 Preservation of samples

Collected adult ticks from each body region were preserved in
70% Alcohol separately, labeled with the area within the
zone, host age, host breed and date of collection of the sample
in well-stopped glass vials. These samples were brought to the
Parasitology Laboratory of Department of Applied Animal
Sciences, Babasaheb Bhimrao Ambedkar University,
Lucknow for permanent mounting and morphological
identification.

2.7 Identification of ticks

Presumptive identifications were made under stereoscopic
microscope. Final identifications were made under compound
microscope according to Keys and Description 1371,

2.8 Formulae and Statistical Analysis

2.8.1 Studies on Prevalence

The prevalence of ticks was recorded according to age, sex,
breed, different body parts of the cattle, season and
management practices. The prevalence (P) was estimated
according to standard methods **1 and by the formula as given
below:

No. of infested cattle during specified period
P= x100
Total Cattle surveyed

2.8.2 Statistical Analysis

The epidemiological data were subjected to Chi-square (X?)
test to assess if there was a statistically significant association
in tick infestation in the various groups [*°!.

3. Results

The present study was designed to collect an epidemiological
data on ixodid ticks infesting cattle on various parameters
during the period of 2015-16 in and around Lucknow district,
Uttar Pradesh, India. The data was collected, analyzed and
prevalence was recorded.

3.1 Prevalence of tick infestation on cattle

During the study period a total of 2710 cattle were surveyed,
out of which 1602 cattle were found to be infested with ticks.
Overall prevalence was found to be 59.11%. A total of 2042
ticks were collected from the cattle’s body. The collected
ixodid tick species were identified as Rhipicephalus
(Boophilus) microplus, Hyalomma anatolicum anatolicum,
and Haemaphysalis bispinosa. In the present study, the
relative infestation rate of tick species on cattle sampled
showed that Rhipicephalus (Boophilus) microplus was the
most prevalent (59.74%) species followed by Hyalomma
anatolicum anatolicum (26.80%) and Haemaphysalis
bispinosa (18.80%) (Table 1, Fig.2). The number of ticks
collected from cattle was dominated by the male species of
the ticks.

The age of the host animals has an important role on the
infestation pattern of tick species [*l. The result of the rate of
prevalence among different age groups is shown in Table 2.
Highest prevalence (79.2%) was recorded in the cattle of age
group I (<2 years) followed by (68.30%) group II (2-8 years).
The least infestation (48.06%) was observed in cattle of group
IIT (>8 years). The variation in prevalence among the groups
of different ages was found to be significant.

The results of prevalence of tick infestation with respect to
cattle’s sex are presented in Table 3. In the present study, a
total of 1010 male cattle and 1700 female cattle were

examined, out of which 290 male cattle and 1312 female
cattle were found to be infested with ixodid ticks. The rate of
prevalence of tick infestation in female cattle (77.17%) was
found to be significantly higher than in the males (28.71 %)
(Table 3).

The prevalence of tick infestation on the host cattle was
studied with respect to the prevailing seasons in this region.
The area witnesses three seasons viz. summer (March to
June), rainy (July to October) and winter (November to
February) seasons. The results are depicted in Table 4. During
the survey, the tick infestation in rainy season (73.55%) was
significantly higher followed by summer (57.05 %) and
winter (46.27%).

Cattle are generally reared under extensive, semi-intensive
and intensive system. Extensive practices consist of rearing of
cattle where feeding is totally dependent on grazing. In semi-
intensive type of rearing, the feeding of cattle/animal is
partially on grazing as well as on indoor feeds. However, in
intensive rearing, the feeding of animals is completely indoor.
The findings of present study show that the semi-intensive
and intensive rearing systems were found to be most popular
among the rearers of this region. It was also observed that
mostly calves <2 years, and very weak and diseased cattle
were reared intensively. A significantly higher prevalence of
tick infestation was observed in the cattle reared intensively
(77.11%) by their owners as compared to cattle reared by
semi-intensive modes (51.52%) (Table 5). The variations in
the prevalence of tick infestation in relation to management
practices were found to be significant.

During the study, the various breeds of cattle encountered
mainly belonged to four categories: Sahiwal, and Zebu among
the local breeds; Holstein Friesian, a pure exotic breed; and
cross between exotic and cross breed. The Breeds of cattle
were determined by the origin and physical characteristics of
respective breeds. In the present study, a total of 1050 local,
850 cross bred and 720 exotic breeds of cattle were examined
(Table 6). Out of these 490 local, 502 cross bred and 610
exotic cattle breeds were found to be infested with ixodid
ticks. The rate of prevalence of tick infestation in exotic bred
(80.26%) was found to be significantly higher as compared to
the cross breeds (59.05%) and local breeds (44.54%).

The present study also targeted to identify the association of
the ixodid ticks in cattle with their specific attachment site.
The tick burden with respect to different attachment sites is
given in Table 7. The tick burden ranged from high (26.93%)
on dewlap followed by flank (21.05%), perineum (14.78%),
genitalia (12.24%), groin (9.79%), udder (7.83%) and ear
(7.34%) (Table 7 and Fig. 3).

4. Discussion

Ticks are known to have high medical and veterinary
importance. The distribution and abundance of ticks species
infesting cattle vary greatly from one area to another. In the
survey period, it was observed that more than half of the cattle
examined were infested with different species of ixodid ticks.
Studies on the prevalence of ixodid ticks has been done by
several workers in India 2 341, The findings of prevalence as
reported in this study are similar to those reported by a study
in Mathura, where 2515 cattle were examined and an
infection rate of 60.07% was found B2!. Some workers have
also reported more than 50.00% prevalence in cattle [0 41,
however others have reported low prevalence rate of tick
infestation (<45%) [ 27, Several factors such as lack of
improved husbandry practices, inadequate use of veterinary
services and poor awareness of the harmful effects of ticks
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among the cattle owner in rural areas have been found to
contribute to the wide prevalence of tick species in the study
area. The variations in the prevalence reported in the present
study as compared to previous findings by other workers may
be attributed to the variations in climatic, geographical
conditions of the study area and methodology adopted for the
study 21,

Rhipicephalus (Boophilus) microplus has also been reported
as one of the common ixodid tick of cattle in the districts of
Tamil Nadu and Uttar Pradesh by other workers % 321, The
tick species was also reported in buffalo ¢ 4}, However, the
infestation rate of Rhipicephalus (Boophilus) microplus was
found to be higher in cattle than in buffalo probably due to
preference of denser hair coat in cattle than buffalo and also
due to the fact that buffalo have access to mud for wallowing
that might cause tick dropping 2. In this study Rhipicephalus
(Boophilus) microplus was most prevalent species whereas
Hyalomma analoticum analoticum was found to be more
prevalent in cattle in Mathura region with a prevalence rate of
21.59 % B2, In another study, the tick species Haemaphysalis
bispinosa has been reported as a common tick species
infesting cattle, goat, buffaloes, sheep and monkeys [2% 43 431,
H. bispinosa was also found as the most common tick
infesting a range of domestic animals in Kerala state of India
[26]

The male to female tick ratio (M:F) on the cattle’s body in all
the three species found in the area shows that male ticks are in
higher abundance as compared to the female ticks (Table 1).
The reason for this may be attributed to the findings of a study
that suggests that the higher number of male ticks on the
cattle’s body than the female ticks is due to the fact that fully
engorged female tick drops off to the ground for egg laying
while male tends to remain on cattle’s body to continue
feeding and mating ['®,

4.1 Factors Affecting Prevalence of Tick Infestation the
Cattle

4.1.1 Host Age

In the present study it was observed that the young cattle are
very prone to tick infestation. Similar results have been
obtained in a study in Mathura district of Uttar Pradesh where
infection rate was found to be 80.20% in <1 year age of cattle
(321 In a different study, it is reported that young cattle were
2.23 times more susceptible to tick infestation and it is also
observed that age of the host had a significant (p<0.01) effect
on the prevalence of tick and other ectoparasite infestation 42,
It is very difficult to give the exact reason of high infestation
rate of ticks in young calves, however, it is suggested that less
developed immune system of calves might be responsible for
high prevalence rate of tick infestation on them ™. In
contrast, higher infestation of ticks in adult cattle as compared

to the young calves has also been reported by other workers
[39, 46, 48]

4.1.2 Host Sex

The female cattle were found to be more infested with ticks as
compared to male cattle. A significant higher prevalence in
female cattle has also been reported by other workers > 49,
The higher prevalence rate in female cattle may be due to
hormonal effects 4> 43 49 Tt is reported that high levels of
prolactin and progesterone hormone make the individual more
prone to any infection 1%l Female cattle bear higher stress
than males due to pregnancy, lactation and production which
makes them more prone to infection !, However, some
studies in different part of the world had showed a higher
prevalence of tick infestation in male cattle as compared to

the female cattle 2 3% 51 The reason for the higher
prevalence of tick infestation in males was attributed to the
fact that male animals are neglected and that least care is
provided to them with only occasional use of acaricides 3%, It
is reported that the farmers considered male animals as
useless after the popularization of artificial insemination
which could be the reason for their neglect and reported
consequently higher infestation by ticks 21,

4.1.3 Season- wise Prevalence of Tick Infestation

In the present study high infestation rate was seen in rainy
season followed by summer and winter. The seasonal
variations in ticks infestation is reported by several other
workers from different parts of the world. In Uttar Pradesh, in
a study in Mathura district, highest prevalence was reported in
the rainy season (69.46%) followed by summer (62.55 %) and
winter (47.96%) 2. Studies by other workers have also found
higher prevalence of tick infestation in the rainy season 27 3%
331, The higher prevalence of ticks in rainy season suggests
that humidity may be macroclimatic factor influencing
infestation rate of ticks *7). Some studies have reported higher
rate of infection in the summer season 34 while others have
reported higher tick prevalence in the winter season 1. The
seasonal variation in prevalence of tick infestation may be due
to variations in geographical locations, topography and
composition of soil type, temperature and humidity of the
surveyed areas.

4.1.4 Management practices

The higher rate of infection of ixodid ticks in the intensively
reared cattle was observed in the present study which may be
due to the fact that there is a higher risk of infection in the
animals which are kept in confined places as compared to
those practices in which animals are free for short/long period
as in the case of semi-intensive or other rearing systems. The
cattle which are semi-intensively or extensively reared have
greater chances of tick removal as the ticks might be fed by
crow or other birds that feed on small insects or ticks from the
body of cattle. However, some workers have reported a higher
rate of infection in cattle which are kept under extensive
production system [42 3%,

4.1.5 Host Breed

In the present findings, high infestation rate was observed in
exotic followed by cross and local breeds. Differences in the
tick burdens of different breeds of cattle under the same
environmental conditions have been well known for many
years %l The results obtained in the present study coincides
with that reported by other workers #7371 It is established that
the local breed B. indicus (Brahman) cattle had resistance
levels of about 99 percent %, However, in a study, it is
detected that prevalence of tick infestation was significantly
higher (p< 0.01) in local cattle (Prevalence=43.82%) as
compared to the crossbred (Prevalence= 24.13%) cattle 2,
The differences in the tick burden in different breeds might be
attributed to the variation in adoption of the different
management systems, lack of supplementary feeding for local
breeds, and lack of tick control measures for the local breeds.
Furthermore, epidemiological survey carried out in the
present study also revealed that higher tick infestation in the
local breeds might be due to lack of interest of farmers for
local breeds, as well as their taking more care in rearing cross
and exotic breeds as compared to local breeds. There is a
positive correlation between the prevalence and production
system and breed of cattle [*%).
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4.1.6 Predilection site

The high tick burden was observed in dewlap (26.93%)
followed by flank, perineum, genitalia, groin, udder and ear.
Similarly, high tick burden on these area of cattle have been
observed by other workers [ 33571 In a study, it is observed
that the most infested region of the animal were udder-
scrotum (32.4%), anno-vulva (21.9%), perineum (18.77%)
dewlap (16.7%) and brisket (3.1%) %1, The predilection site
for high tick burden i.e dewlap and flank observed in the
present study was similar to those reported by other authors
1611, Several factors such as density %, time and season [,
and accessibility for grooming [ have been reported to
determine the attachment site of ticks. The predilection site of
tick infestation may vary with the tick species and with the
animal host. Generally most of the ticks have been reported to
infest the sites with the thinner skins and shorter hairs and the
area which are richly supplied with blood as it allows easy
penetration. Information on predilection sites of ticks is
helpful in tick control by targeted spraying on specific sites in
the individual animals as it gives a clue as to which part of the
body requires more attention [63],

5. Conclusion

The present study was related to the epidemiological
investigations of tick infestation on cattle in Lucknow. The
important and abundant tick species found during the study
were Rhipicephalus (Boophilus) microplus, Hyalomma
analoticum analoticum, and Haemaphysalis bispinosa. The
study indicated that although there was a high burden of ticks
on the cattle raised by the small holders reares in the area,
scant attention was being paid to them. The results obtained in
the present study showed that the prevalence of ticks has a
seasonal distribution and preferable host selection and also
depends on rearing practices adopted by small holders and the
rearers. The observations from the present study may
contribute to the increased understanding of epidemiology of
ticks in the area.

It was observed that more focus should be given on tick
distribution pattern on different attachment sites on host body,
tick prevalence in relation to body score, and other host
breeds to arrive at better conclusions regarding the
susceptibility of the cattle host to tick infestation and thereby
lead to better understanding of its prevention and control.

Table 1: Sex wise Distribution of different tick species

Tick species Male ticks | Female ticks | M:F ratio | Total count of tick species | Prevalence%
Rhipicephalus (Boophilus) microplus 690 530 1.30:1 1220 59.74
Hyalomma anatolicum anatolicum 327 253 1.29:1 580 26.80
Haemaphysalis bispinosa 129 113 1.14:1 242 18.80
1146 896 2042
Table 2: Prevalence of Ticks with respect to Age of Cattle
Range of Age of Cattle Total Cattle Surveyed Infected Cattle Prevalence%o
<2 year 500 396 79.2
2-8years 710 485 68.30
> 8years 1500 721 48.06
X2=184.047*** P=1,082
Table 3: Prevalence of Ticks with respect to Gender of Cattle
Gender of Cattle Total Cattle surveyed Infected Cattle Prevalence%
Male 1010 290 28.71
Female 1700 1312 77.17
X2=615.700, P= 6.44
Table 4: Prevalence of Ticks with respect to Seasons of the Year
Season Total Cattle surveyed Infected Cattle Prevalence%o
Summer (March to June) 950 542 57.05
Rainy (July to October) 900 662 73.55
Winter(November to February) 860 398 46.27

X?=137.948, P=1.108

Table 5: Prevalence of ticks with respect to cattle management practices

Rearing system Total Cattle surveyed

Infected Cattle Prevalence%

Semi-intensive 1906

982 51.52

Intensive 804

620 77.11

X?=153.245, P=3.38

Table 6: Prevalence of ticks with respect to breeds of cattle

Breed of Cattle Total Cattle Surveyed Infected Cattle Prevalence%o
Local 1100 490 44.54
Cross 850 502 59.05
Exotic 760 610 80.26

X?=237.246,P=3.038
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Table 7: Incidence of Ticks with respect to site of attachment on

Cattle
Body Parts Ticks Collected Prevalence %
Ear 150 7.34
Dewlap 550 26.93
Flank 430 21.05
Udder 160 7.83
Perineum 302 14.78
Groin 200 9.79
Genitalia 250 12.24
Total Ticks Collected 2042

B Khipicephaius
(Boophilus) microplus

W Hyalewnerw omalolictaes
anatolicum

0 Haemaphysalis bispinosa

Fig 1: Graph showing the distribution of ticks

Fig 3: Tick infestation at different predilection sites in Cattle
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