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ABSTRACT: This study was carried out in Madurai district, Tamil Nadu State, South India. Ticks were collected from 
cows, dogs, goats, cats and fowls. The overall percentage of tick infestation in these domestic animals was 21.90%. The 
following ticks were identified: Amblyomma integrum, Haemaphysalis bispinosa, Haemaphysalis paraturturis, Haemaphy-
salis turturis, Haemaphysalis intermedia, Haemaphysalis spinigera, Hyalomma anatolicum, Hyalomma brevipunctata, Hy-
alomma kumari, Rhipicephalus turanicus, Rhipicephalus haemaphysaloides and Rhipicephalus sanguineus. The predomi-
nant species recorded from these areas is R. sanguineus (27.03%) followed by both R (B.) microplus (24.12%) and R. (B.) 
decoloratus (18.82%). The maximum tick infestation rate was recorded in animals from rural areas (25.67%), followed 
by semi-urban (21.66%) and urban (16.05%) areas. This study proved the predominance of hard ticks as parasites on 
domestic animals and will help the public health personnel to understand the ground-level situation and to take up nec-
essary control measures to prevent tick-borne diseases. 
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INTRODUCTION 

Hard ticks (Acari: Ixodidae) are involved in the transmis-
sion of a variety of disease pathogens of public health and 
veterinary importance (Arthur, 1962; Estrada-Pena and 
Jongejan, 1999; Parola and Raoult, 2001; Barandika et al., 
2007; Brites-Neto et al., 2015; Liyannaarachchi et al., 
2015; Tonetti et al., 2020). Today, the order Ixodida in-
cludes 970 species of ticks known all over the world 
which are included in four families, being three extant 
Ixodidae (750 spp.), Argasidae (218 spp.), one Nuttalliel-
lidae and one extinct Deinocrotonidae (Guglielmone et al., 
2015; Dantas-Torres et al., 2019). In India, domestic ani-
mals are often infested heavily with multi-species of ticks 
transmitting different diseases such as theileriosis, 
babesiosis, and anaplasmosis (Ghosh and Nagar, 2014). 
Tick studies gained much significance after the Shimoga 
district of Karnataka state, reported Kyasanur Forest 
Disease (KFD) transmitted by Haemaphysalis spp. 
(Pattnaik, 2006). Crimean-Congo hemorrhagic fever 
(CCHFV) virus infection in domestic animals and humans 
were reported from different parts of the country 
(Shanmugan et al., 1976). So far in Madurai district, no 
tick surveillance was undertaken and no data is available 
about the distribution pattern of the ticks. Hence this 
study was undertaken to study the available tick species 
and to know about the prevalence of different vector spe-
cies in Madurai district. 

MATERIALS AND METHODS 

Madurai district situated in the Tamil Nadu state of India 
is one of the 38 districts in the Tamil Nadu state. The lati-
tude of Madurai, Tamil Nadu, India is 9.9533° N and the 

longitude is 78.0195° E. The geographical area of this 
district is 147.97 km2. The total population as per the 
2011 census is 1,470,755. The average annual minimum 
temperature in Madurai is 23.9 °C, the average maximum 
is 34.5 °C, and the annual rainfall is 869.4 mm (34.23 
inch). The study area of Madurai was grouped into three 
regions viz. urban, semi-urban, and rural environmentals 
(Fig. 1). In each habitat, 100 households were selected 
randomly. This study incorporated different household 
animals like cows, dogs, goats, cats and fowls. Ticks were 
collected with fine-tipped tweezers and kept separately 
for identification in sample vial containing 70% ethanol, 
location, host, and date of collection was noted. Ticks 
were identified using the available tick identification keys 
(Sharif, 1928; Geevarghese and Dhanda, 1987; Walker et 
al., 2003; Geevargheese and Mishra, 2011). Immature 
ticks were mounted with Hoyer’s medium (Prakasan and 
Ramani, 2007). All collected specimens were deposited in 
Mosquito/Ectoparasite Museum, Entomology Laboratory 
of ICMR-Vector Control Research Centre Field Station, 
Tamil Nadu, India. The tick index and the tick infestation 
rate were calculated. The data analysis was performed 
using SPSS Ver. 15 (Statistics Package for Social Sciences). 

RESULTS 

This study showed the presence of ticks on 1,224 house-
hold animals cows (417), dogs (153), goats (465), cats 
(19), and fowl (170) belonged to 14 species and 5 genera. 
The following ticks wereidentified: Amblyomma integrum 
Karsch, 1879, Haemaphysalis bispinosa, Newmann, 1897, 
Haemaphysalis paraturturis Hoogstraal, Trapido and Re-
bello, 1963, Haemaphysalis turturis Nuttall and  
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Figure 1. Localities where the field work was carried out in Madurai district. 

Warburton, 1915, Haemaphysalis intermedia Warburton 
and Nuttall, 1909, Haemaphysalis spinigera Neumann, 
1897, Hyalomma anatolicum (Koch, 1844), Hyalomma 
brevipunctata Sharif, 1928, Hyalomma kumari Sharif, 
1928, Rhipicephalus (Boophilus) annulatus (Say, 1821), 
Rhipicephalus (B.) decoloratus (Koch, 1844), Rhipicephalus 
(B.) microplus (Canestrini, 1887), Rhipicephalus turanicus 
Pomerantzev, 1940, Rhipicephalus haemaphysaloides 
Supino, 1897, and Rhipicephalus sanguineus complex (La-
trielle 1806) (Table 1). A list of 15 tick species collected in 
this study and the detailed gender and life stage is shown 
in Table 1. 

Prevalence and infestation details of tick species in do-
mestic animals is furnished in Table 1 and 2. Among the 
three localities, the maximum collection was recorded 
from semi-urban areas. The total tick infestation rate was 
calculated to be 21.90% and the tick index was 0.922. In 
the rural areas 13 species of ticks were found, followed by 
11 species of ticks recorded from semi-urban areas and 
eight from urban areas. The rural habitat showed a max-
imum number of tick species. The predominant species 
recorded from these areas was R. sanguineus complex 
(27.03%), followed by both R. (B.) microplus and R. (B.) 
decoloratus (24.12% and 18.82%), respectively. The max-
imum number of ticks were collected from cows (41.43% 
of the ticks), followed by dogs (18.02 %), goats (36.92%), 
cats (1.59%) and fowls (2.03%). Tick abundance rate 
concerning different host animals was 27.33% for cows, 
22.88% for dogs, 19.35% for goats, 36.84% for cats, and 
12.94% for fowl (Table 2). Ticks were collected mostly 
from ears followed by neck and udder of the animals. A 
list of 10 medically important tick vectors collected in this 
study is shown in Table 3. 

There was a significant difference in the distribution of 
ticks among rural, semi-urban, and urban localities (F-
5.465, df-2, p<0.05). Again there was a significant differ-
ence in the distribution of ticks among the five host ani-

mal groups (F-4.938, df-4, p<0.05). Finally, cross-analysis 
of three localities versus 5 host (15 species of ticks) 
showed a significant difference among the tick positivity 
(F-3.287, df-14, p<0.05). 

DISCUSSION 

The first major contribution to Indian tick fauna was by 
Sharif (1928), who reported 45 species of ticks preserved 
in the Zoological Survey of India (Indian Museum in Cal-
cutta. Sen (1938) prepared a check-list for 50 species of 
Ixodid ticks found on the domestic stock. A check-list of 
different tick species on various vertebrate hosts and 
from many areas of the country was prepared by the Na-
tional Institute of Virology in Pune (Geevarghese et al., 
1997; Geevargheese and Mishra, 2011). In India, so far 
109 tick species were reported of which 88 belong to the 
family Ixodidae (Geevarghese et al., 1997; Ghosh et al., 
2007). Tick faunal studies from the eastern Himalayas 
recorded 14 different species of ixodid ticks belonging to 
seven genera with an abundant collection of Amblyomma 
spp. and R. (B.) microplus (Varma and Mahadevan, 1970). 
In Jammu and Kashmir 16 different species of ixodid ticks 
belonging to seven genera were recorded (Kaul et al., 
1990). Ixodid ticks belonging to seven genera and 17 
species were collected from North-East Frontier Agency, 
India (Dhanda and Ramachandrarao, 1964). 

In Haryana, six different tick species from three genera of 
hard ticks were collected (Chhilar et al., 2014). A study 
conducted in Karnataka reported hard ticks infesting 
sheep and goats (Jagannath and Lokesh, 1988; Saxena, 
1997). Kumar et al. (2002) reported the presence of hard 
ticks in Tamil Nadu. Similarly in Kerala Prakasan and 
Ramani (2003) reported hard ticks infestation in humans. 
The presence of hard ticks in different domestic animals 
was already reported from many states like Karnataka, 
Tamil Nadu and Assam (Jagannah et al., 1979; Latha et al., 
2004; Miranpuri and Singh, 1978). Saxana et al. (1984) 
reported eight different species of ticks, and Kumar et al. 
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Table 1. Prevalence of tick species in domestic animals in Madurai, Tamil Nadu, India. 

Family  Genus  Species Nymph % Male % Female % Total % 

Ix
o

d
id

ae
  

 

Amblyomma Amblyomma integrum 3 0.27 1 0.09 10 0.88 14 1.24 

Haemaphysalis 

Haemaphysalis bispinosa 8 0.71 14 1.24 75 6.63 97 8.57 

Haemaphysalis paraturturis 0 0.00 0 0.00 9 0.80 9 0.80 

Haemaphysalis turturis 8 0.71 2 0.18 21 1.86 31 2.74 

Haemaphysalis intermedia 7 0.62 12 1.06 34 3.00 53 4.68 

Haemaphysalis spinigera 0 0.00 2 0.18 14 1.24 16 1.41 

Hyalomma 

Hyalomma anatolicum 0 0.00 0 0.00 12 1.06 12 1.06 

Hyalomma brevipunctata 2 0.18 0 0.00 9 0.80 11 0.97 

Hyalomma kumari 3 0.27 9 0.80 20 1.77 32 2.83 

Rhipicephalus 

Rhipicephalus (B.) annulatus 3 0.27 0 0.00 14 1.24 17 1.50 

Rhipicephalus (B.) decoloratus 4 0.35 42 3.71 167 14.75 213 18.82 

Rhipicephalus (B.) microplus 1 0.09 84 7.42 188 16.61 273 24.12 

Rhipicephalus turanicus 2 0.18 11 0.97 26 2.30 39 3.45 

Rhipicephalus haemaphysaloides 0 0.00 2 0.18 7 0.62 9 0.80 

Rhipicephalus sanguineus 17 1.50 116 10.25 173 15.28 306 27.03 

 Total 58 5.12 295 26.06 779 68.82 1132 100 

 

Table 2. Tick infestation rate and tick index in study areas. 

Host Total host examined Host infested Total ticks collected Infestation (%) Tick index 

Cow 417 114 469 27.34 1.12 

Dog 153 35 204 22.88 1.33 

Goat 465 90 418 19.35 0.90 

Cat 19 7 18 36.84 0.95 

Fowl 170 22 23 12.94 0.14 

Total 1,224 268 1,132 21.90 0.92 

 

Table 3. List of medically important tick vectors collected in this study. 

No Vector Disease Parasite/pathogens R 

1 Amblyomma integrum Otoacariasis Otalgia R1 

2 Haemaphysalis intermedia Ganjam virus Nairobi sheep disease  R3 

3 Haemaphysalis spinigera Kyasanur Forest disease 
Group B Toganvirus (Fla-
vidiridae) 

R2 

4 Haemaphysalis turturis Kyasanur Forest disease KFD virus R2 

5 Hyalomma anatolicum Crimean-Congo haemorragic fever Babesia equi R2 

6 Rhipicephalus (B.) annulatus Babesiosis Babesia sp. R2 

7 Rhipicephalus (B.) decoloratus Indian tick typhus Rickettsia conorii R2 

8 Rhipicephalus (B.) microplus Babesiosis Babesia bigemina, B. ovis R2 

9 Rhipicephalus sanguineus Indian tick typhus, ehrlichiosis 
Rickettsia conorii, Ehrlichia 
canis, E. equi 

R2 

10 Rhipicephalus turanicus Rickettsial disease Coxiella, Rickettsia R4 

R-References: R1-Bandaranayaka et al. (2016), R2-Ghosh and Nagar (2014), R3-Geevarghese and Mishra (2011), R4-
Chochlakis et al. (2014). 

(2014) reported 12 species of ticks on different domestic 
animals in Nilgiris hills situated in Tamil Nadu. A total of 
14 species of ticks belonging to 5 genera infesting domes-
tic animals in Villupuram district, Tamil Nadu were rec-
orded Shobana et al. (2013). This study showed that more 
favourable conditions prevail in Madurai for the propaga-

tion of haematophagous ticks with richness in vegetation 
and animal fauna with special reference to rural areas. 
Similarly to the observations of Shobana et al. (2013) also 
in this study cats had a minimum number of ticks.  
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A study about the tick fauna in the Shimoga district of 
Karnataka showed the presence of H. spinigera on dogs 
which facilitate the maintenance of the Kyasanur Forest 
disease (KFD) virus (Kumar et al., 2008). In Shimla hills 
species like Hyalomma spp., R. sanguineus complex, R. 
haemaphysaloides, Haemaphysalis spp. and Ixodes spp. 
with their role in disease transmission (Mehta, 1937). The 
presence of Hyalomma species in the region confirms the 
presence of the CCHF virus in Gujarat (Gandhi et al., 
2011). A large number of the species infesting the differ-
ent livestock were recorded as vectors of different patho-
gens (Liyannaarachchi et al., 2015; Tonetti et al., 2020). 
Tick-borne diseases like KFD and CCHF are of public 
health importance and the KFD virus was isolated from 
tickssuch as H. spinigera, H. turturis, and H. bispinosa in 
India. This present study showed the prevalence of the 
different species of ticks and the pattern of infestation on 
different domestic animal hosts namely cows, goats, dogs, 
cats, and fowl. In this study we have also observed the 
presence of 10 species tick vectors and the disease they 
cause as shown in Table 2. 

This study showed for the first time the species of ticks 
existing on livestock in the region of Madurai district. 
Further studies are required to understand the epidemi-
ology of those ticks, their vectorial potential for pathogen-
ic microorganisms as well as the seroprevalence of tick-
borne diseases in the human population. Tick control 
methods are to be adopted to keep the tick abundance in 
check at regular intervals to prevent the spread of tick-
borne diseases. 
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