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ABSTRACT

Ticks which are highly prevalent in tropical 
and subtropical regions, top the list as arthropod 
vectors amongst microbial diseases in non-human 
vertebrates and are major constraint in achieving 
maximum production from buffaloes which are 
commonly called as ‘Black Diamond’ owing to 
their versatile role in the socioeconomic upliftment. 
Although voluminous literature is available 
pertaining to prevalence of ticks in cattle, but 
when it comes to buffaloes, very scanty literature 
is available about buffalo ticks. Therefore, an 
investigation was carried out to assess the prevalence 
of ixodid ticks in buffaloes of Indore district. Every 
month, ticks were collected from a total of 9922 
buffaloes belonging to randomly selected 5 villages 
of each tehsil of Indore district, viz. Indore, Mhow, 
Depalpur, Sanwer and Hatod. The current study 
revealed an overall tick prevalence of 42.49% with 
significantly high prevalence of Rhipicephalus 
microplus (29.83%) than Hyalomma anatolicum 
(10.14%) and mixed infestation (2.52%). Month-
wise, the tick prevalence was significantly high 
in the month of September (48.41%) while it was 
significantly lowt in the month of January (30.04%). 
Season-wise, the prevalence of ticks was highest 

in monsoon (48.41%) than summer (42.55%) and 
winter (40.75%). Amongst the various age groups, 
significantly high tick infestation was evident in 
1–3-year-old (71.35%) than <1 year-old (49.29%) 
and >3-year-old (37.47%) animals. Significantly 
high prevalence was recorded in males (59.47%) 
than that of females (41.09%). Significantly higher 
rate of occurrence was noted in Mhow tehsil 
(50.49%) as compared to Depalpur (43.76%), Indore 
(43.35%), Sanwer (38.42%) and Hatod (36.53%) 
tehsils of Indore district.

Keywords: Bubalus bubalis, buffaloes, Hyalomma 
anatolicum, India, Indore, Madhya Pradesh, 
Rhipicephalus microplus

INTRODUCTION

Ticks are the most important ectoparasites 
causing colossal monetary losses to the livestock 
industry in tropical, subtropical and temperate 
areas of the globe. Their occurrence and seasonal 
dynamics are greatly influenced by varying 
climatological patterns. A single female engorged 
tick causes a daily loss of 0.5 to 2 ml of blood, 8.9 
ml of milk and 1 g of body weight. Apart from this, 
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they are also responsible for skin damage (Biswas, 
2003; Jongejan and Uilenberg, 2004), blood loss, 
toxicity from the bites, reduced animal weight gain 
and milk production (Sutherst, 1983; Sajid et al., 
2007) along with transmission of tick-borne diseases 
like babesiosis and anaplasmosis (Rodríguez-
Vivas et al., 1998 and 2004). Approximately, a 
total of 106 species of ticks have been documented 
in India (Geevarghese et al., 1997) amongst which 
Boophilus microplus, which is presently known 
as Rhipicephalus microplus (CFSPH, 2007) and 
Hyalomma anatolicum are widely prevalent and 
are considered as economically important ticks 
of dairy animals in India (Ghosh et al., 2007). In 
India, Minjauw and Mc Leod (2003) estimated 
the control cost of ticks and tick-borne diseases 
(TTBDs) in animals to the tune of US$ 498.7 
million per year. Several factors, viz. species, age, 
sex, season, breed, photoperiod and management 
influence the susceptibility and resistance of 
animals to the tick infestation. Application of 
chemical acaricides is still the most widely used 
method of control, although Sagar et al. (2020); 
Shakya et al. (2021); Mandloi et al. (2022) reported 
the resistance against various chemical acaricides 
in ticks of Indore district. Presently, the researchers 
are aiming to decrease the tick population to 
acceptable levels, to minimize the production 
losses and to minimize the dependence on chemical 
acaricides by adopting alternative methods of tick 
control (Ghosh et al., 2007). Although Katuri et 
al. (2013) documented the prevalence of ixodid 
ticks from Jabalpur district of Madhya Pradesh, 
however, the information regarding the prevalence 
of ixodid ticks in buffaloes of Malwa region is not 
available, hence, it becomes mandatory to develop 
data on prevalence of ixodid ticks in buffaloes for 
the execution of future control measures against 
the ticks.

MATERIALS AND METHODS

Buffalo ticks were collected from 5 tehsils 
of Indore district, viz. Indore, Mhow, Depalpur, 
Sanwer and Hatod during the period from 
September 2014 to May 2015. A questionnaire 
was prepared to record the age and sex of the 
animal. Buffalo of both the sexes and of different 
age groups, viz. <1 year, 1 to 3 years and >3 years 
were examined for the presence of ticks and each 
tick infested animal was considered as one sample. 
Ixodid ticks were gently plucked up from the body 
of the host while avoiding the damage of their 
mouth parts. Collected ticks were transferred to 
the separate collection vials which were numbered 
as per the serial no. of the questionnaire, as the 
questionnaire had the detailed information about 
the source of the collected sample.  For passing the 
air in the test tube, mouth of each tube was closed 
by muslin cloth and was tied with the rubber band 
and these samples were carried to the Department 
of Veterinary Parasitology, College of Veterinary 
Science and Animal Husbandry, Mhow for their 
correct identification as per the standard keys 
provided by Soulsby (1982).

RESULTS AND DISCUSSIONS

The ticks collected from 9922 buffaloes 
of Indore district were identified as Rhipicephalus 
microplus and Hyalomma anatolicum. The overall 
prevalence of ticks during the period of study was 
noted as 42.49%. The R. microplus was found to 
be the predominant tick species with an overall 
prevalence of 29.83% than that of H. anatolicum 
(10.14%) and mixed infestation (2.52%). As per the 
observations of the current survey, the R. microplus 
was found to be the predominant tick species when 
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compared with H. anatolicum in buffaloes which 
is attributed to its easier survival as the whole 
life is being spent on the body of the same host 
being a one host tick. These observations are in 
line with the findings of Shahardar et al. (1998); 
Rajendran and Hafeez (2003). Further, Sangwan 
et al. (2000) also evidenced a similar pattern 
and opined that one host tick, the R. microplus is 
replacing its three-host tick counterpart, the H. 
anatolicum in large ruminants of Haryana. Similar 
trend with high infestation of R. microplus than 
H. anatolicum was also evidenced by Vatsya et 
al. (2008) in large ruminants of Uttarakhand. The 
present observations are also in conformity with 
the observations of Manan et al. (2007); Haque 
et al. (2011); Singh and Rath (2013); Asmaa et al. 
(2014); Eyo et al. (2014); Mandloi et al. (2016).

Month-wise, the prevalence of ticks (Table 
1) was highest during the month of September 
(48.41%) while it was lowest during the month 
of January (30.04%), which is in accordance 
with the observations of Atif et al. (2012) who 
reported highest tick infestation in rainy season. 
Patel et al. (2015) also described similar trends 
in buffaloes from Mathura. Highest infestation 
in the month of September (monsoon) which is 
attributable to increased hotness and dampness 
in the environment. Season-wise, significantly 
high tick prevalence was noticed in monsoon 
season (48.41%) than summer (42.55%) and winter 
(40.75%) season (Table 2). Which agrees with 
the study of Singh et al. (2007) from Manipur, 
Thakur et al. (2007) from Marathwada region of 
Maharashtra, Vatsya et al. (2007 and 2008) from 
Uttarakhand, Haque et al. (2011) from Punjab, 
Moges et al. (2012) from Ethiopia, Singh and Rath 
(2013) from Punjab, Chhillar et al. (2014) from 
Haryana, Khajuria et al. (2015) from Jammu and 
Patel et al. (2015) from Mathura. On the contrary, 

Rajendran and Hafeez (2003) reported highest 
prevalence in summer followed by monsoon and 
winter seasons from Tirupati, Andhra Pradesh. 
Further, Manan et al. (2007) also witnessed higher 
tick infestation in late summer while lowest 

As regards to age-wise prevalence, 
significantly high prevalence was noted in animals 
of 1 to 3 year-age (71.35%) group followed by <1 
year (49.29%) and >3 year-age (37.47%) group 
indicating overall high prevalence in young 
animals than that of their adult counterparts 
(Table 2). Vatsya et al. (2007) also documented 
similar findings with high infestation in <1 year-
old than grown up and adult cattle and buffaloes 
of Uttaranchal. Higher susceptibility of young 
ones than adults was also documented by Kabir et 
al. (2011); Patel et al. (2015) who recorded higher 
tick infestation in young ones than grown up and 
adult animals. Synonymously, Singh and Rath 
(2013) also evidenced maximum tick infestation in 
young ones than that of adults. Eyo et al. (2014) 
also witnessed a high prevalence in young ones 
than adults. 

According to Manan et al. (2007), age of 
the animal is crucial as regards to the pattern of tick 
infestation is concerned and accordingly findings of 
the present survey indicated that, younger animals 
were more prone to tick infestation than their adult 
counterparts, which might be due to the fact that, 
the utmost care of adult animals is being taken 
with better animal husbandry practices owing to 
their productivity as compared to their younger 
counterparts and animal owners are least bothered 
about them with rare use of acaricides resulting 
into higher rate of tick infestation in young ones. 
Further, the low tick infestation in adult animals 
is attributed to the fact that the resistance being 
acquired due to repeated exposure from the early 
life (Misra, 1984; Das, 1994). On the other hand, 
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Table 2. Prevalence of ixodid ticks in buffaloes of Indore district.

Groups mixed Examined Positive
+ ve for R. 
microplus

+ ve for H. 
anatolicum

+ ve for 
infestation

Season

Monsoon 1129 595 (48.41) 471 (38.32) 113 (9.19) 11 (0.89)
Winter 4329 1764 (40.75) 1135 (26.22) 519 (11.99) 110 (2.54)

Summer 4364 1857 (42.55) 1354 (31.03) 374 (8.57) 129 (2.96)
χ2 value - 23.026** 72.316** 29.253** 16.598**

Age

< 1 year 1130 557 (49.29) 425 (37.61) 103 (9.11) 29 (2.57)
1-3 years 1075 767 (71.35) 549 (51.07) 153 (14.23) 65 (6.05)
> 3 year 7717 2892 (37.47) 1986 (25.73) 750 (9.72) 156 (2.02)
χ2 value - 467.178** 326.164** 22.567** 62.248**

Sex
Male 755 449 (59.47) 304 (40.26) 110 (14.57) 35 (4.63)

Female 9167 3767 (41.09) 2656 (28.97) 896 (9.77) 215 (2.34)
χ2 value - 96.404** 42.486** 17.605** 14.898**

Tehsils

Mhow 1935 977 (50.49) 743 (38.39) 190 (9.82) 44 (2.27)
Indore 1973 855 (43.35) 576 (29.19) 227 (11.50) 52 (2.63)

Depalpur 2075 908 (43.76) 625 (30.12) 238 (11.47) 45 (2.17)
Hatod 1990 727 (36.53) 513 (25.78) 159 (7.99) 55 (2.76)

Sanwer 1949 749 (38.42) 503 (25.81) 192 (9.85) 54 (2.77)
χ2 value - 94.684** 98.986** 18.558** 2.607NS

Total 9922 4216 (42.49) 2960 (29.83) 1006 (10.14) 250 (2.52) 
  NS- Non significant, **<0.01; Figures in parentheses are percentage of positive animals.

Table 1. Month-wise prevalence of ixodid ticks in buffaloes of Indore district.

Months Examined Positive
+ ve for R. 
microplus

+ ve for H. 
anatolicum

+ ve for mixed 
infestation

September 1129 595 (48.41) 471 (38.32) 113 (9.19) 11 (0.89)
October 1152 517 (44.88) 385 (32.42) 116 (10.07) 16 (1.39)

November 989 393 (39.74) 287 (29.02) 103 (10.41) 3 (0.30)
December 1086 523 (48.16) 279 (25.69) 184 (16.94) 60 (5.52)
January 1102 331 (30.04) 184 (16.70) 116 (10.53) 31 (2.81)
February 1153 396 (34.34) 284 (24.63) 89 (7.72) 23 (1.99)

March 1164 541 (46.48) 374 (32.13) 117 (10.05) 50 (4.29)
April 1029 488 (47.42) 337 (32.75) 117 (11.37) 34 (3.30)
May 1018 432 (42.44) 359 (35.26) 51 (5.10) 22 (2.16)
Total 9922 4216 (42.49) 2960 (29.83) 1006 (10.14) 250 (2.52)

χ2 value - 156.756** 185.839** 95.181** 98.651**

  NS- Non significant, **<0.01; Figures in parentheses are percentage of positive animals.
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higher prevalence in adult animals than young 
ones were reported by Thakur et al. (2007); Bilkis 
et al. (2011); Asmaa et al. (2014); Werede and Afera 
(2014) from Maharashtra, Bangladesh, Egypt and 
Ethiopia, respectively.

The overall prevalence of ixodid ticks in 
male and female buffalo was 59.47% and 41.09%, 
respectively indicating significantly high tick 
infestation in male animals than their female 
counterparts. Similarly, high tick intensity in 
male buffaloes than their female counterparts 
was noted by Thakur et al. (2007). Further, Singh 
and Rath (2013); Eyo et al. (2014); Tasawar et al. 
(2014); Werede and Afera (2014); Khajuria et al. 
(2015) also recorded similar trend in animals of 
Punjab, Nigeria, Pakistan, Ethiopia and Jammu, 
respectively. Current study emanated the high 
prevalence of ticks in male animals than their 
female counterparts which might be due to the fact 
that, owing to the productivity of milch animals, 
their proper care is being taken while the proper 
care of their male counterparts is not taken hence 
the frequency of application of acaricides is very 
less in case of male animals. This is being practiced 
owing to the fact that, males are becoming less 
useful now-a-days owing to artificial insemination 
and use of motorized power for farm usage. On 
the contrary, Bilkis et al. (2011); Kabir et al. 
(2011) documented higher prevalence in case of 
females than that of males, which is attributable to 
hormonal stress in case of milch animals resulting 
in high tick infestation (Sutherst et al., 1983).

Tehsil-wise, maximum prevalence was 
reported in Mhow tehsil (50.49%) followed by 
Depalpur (43.76%), Indore (43.35%), Sanwer 
(38.42%) and least was in Hatod tehsil (36.53%). 
Overall tick infestation was maximum in Mhow 
tehsil while minimum in Hatod tehsil of Indore 
district. The highest prevalence in Mhow tehsil 

is attributable to poor managmental conditions 
and poor health status of animals owing to 
overcrowding. The tehsil-wise variation evidenced 
in the present investigation is in line with the 
observations of Haque et al. (2011); Singh and Rath 
(2013) who also recorded place-to-place variation 
in different regions of Punjab. As per Singh and 
Rath (2013) the prevalence of ticks in an area is 
influenced by its macro and micro-climate which 
might be responsible for place-to-place variation. 
Further the tick distribution pattern is also 
dependent on soil moisture content of the locality 
(Raizada and Nagar (1979); Rajagopalan and 
Sreenivasan (1981); Chhabra (1992).
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