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Abstract: Aedes aegypti and Aedes albopictus (Diptera; Culicidae) are the principal vector of dengue and
chikungunya. In last few years, in many villages of Virudhunagar district, cases of dengue and chikungunya
have been reported and hence in the present study an attempt has been made to find out the breeding places
of dengue vectors in the affected villages of Virudhunagar district. A door-to-door survey was carried out in
houses to detect Aedes breeding habitats. An intensive larval survey was carried out and various indices have
been analyzed as per the WHO procedure. Breeding preference ratio (BPR) was also calculated and discussed.
A total of 1823 houses from ten rural villages were searched and the immature forms of mosquitoes have been
detected in 490 houses. About 1687 water containers were observed, out of which 538 found positive for
vectors. The overall house index (HI), container index (CI), breteau index (BI) and pupal index (PI) were 26.34,
29.80, 30.88 and 11.93, respectively. BPR was observed to be highest in unused stone grinders (0.56) followed
by cement tanks/tubs (0.45) and plastic overhead tank (0.36). All the villages in the study areas of Virudhunagar
District were found to positive for the dengue and chikungunya vectors.
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INTRODUCTION manifestations  was  reported from several districts of

Dengue and Chikungunya are the arthropod-borne Madurai, Thiruvallur, Vellore and Dharmapuri. Though the
viral  disease  widely  distributed  in  the  tropical  and exact number of fever cases or number of fatalities is not
sub-tropical regions of the world. About 40% of the available, approximately 5-6 hundred thousand people
global population (25  billion) is living in these areas were  affected  [4].  In  India   Aedes  aegypti  Linn
where vertical  and  horizontal transmissions of vectors (Diptera: Culicidae) is a principal vector of dengue and
are occurring. An estimated 50 million dengue infections, chikungunya [5]. Dengue virus has also been recently
including 5,00,000 cases of dengue haemorrhagic fever detected in Ae. albopictus Skuse [6]. Ae. aegypti has a
(DHF) require hospitalization every year. The disease is widespread  distribution  in  many towns and cities of
closely associated with poor environmental sanitation, India [7, 8]. Now this vector is spreading to rural areas
inferior housing and inadequate water supply [1]. also [9, 10]. In the recent years, the distribution range of
Massive outbreaks of chikungunya were reported from both mosquitoes and mosquito borne diseases are
Tamil Nadu in 1964, with approximately 400, 000 cases in proliferating in large number everywhere due to rapid
Vellore, Pondicherry and Chennai [2]. The recent urbanization, excessive deforestation and resistance of
chikungunya outbreak in India affected more than 1.5 mosquitoes to pesticides, construction of dams and
million people in more than 17 states and union territories development of new agro ecosystem. Despite several
across the country [3]. In 2009-2010 and an outbreak of attempts to control them, these remarkably adapted
chikungunya-like illness with severe clinical insects continue  to  coexist with man, feeding on human

Tamil Nadu, namely Tirunelveli, Virudunagar, Theni,



Number of houses infestedHI = 100
Number of houses inspected 

×

Number of positive containersCI = 100
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and the domesticated animals. Hence it is essential to Container Index (CI): It is the percentage of water-
make an inventory of the preferred breeding places of holding   containers   infested   with   larvae   or   pupae.
mosquitoes in different places periodically [11] to prevent CI   provides   information   on  intensity  of  breeding.
the outbreak of mosquito borne diseases. The formula is: 

MATERIALS AND METHODS

This study was carried out from May 2013 to January
2014. The study areas were selected on the basis of the Breteau Index (BI): It is the percentage of the number of
report of Indian Council for Medical Research, Madurai positive containers per 100 houses inspected. BI is a
(ICMR - CRME). In many districts of Tamil Nadu, dengue yardstick for evaluation of the control strategy. The
and chikungunya are prevalent especially in the rural area. following formula is followed: 
The Virudhunagar District remains vulnerable to various
zoonotic disease transmissions in all seasons. In many
endemic areas, Aedes group of mosquitoes are important
vectors of dengue and chikungunya. A door-to-door
survey was carried out in houses and peri-domestic areas Pupal Index (PI): It is the percentage of total number of
to detect habitats preferred by Aedes aegypti and Aedes pupae per house. PI gives information on intensity of
albopictus with a view to study their prevalence, transmission. It is calculated as under: 
distribution of  Aedes  mosquitoes  and to identify high
risk areas prone to dengue and chikungunya. Periodical
larval collections were made effectively in each locality
following the single larval technique of WHO [12].
Simultaneously, searching of individual houses with RESULTS
various water storage devices were also carried out to find
out the breeding habitats located in and around the A total of 1823 houses were searched for Aedes
houses and their premises of the study areas. All kinds of breeding and could be detected in 490 houses. About
breeding habitats such as cement tubs/tanks; overhead 1687 water containers were searched, out of which 538
tanks, iron/metal drums, junk material, desert coolers, found positive for Aedes. The results revealed that all the
discarded tyres and curing tanks, etc. were screened with study areas of Virudhunagar District were found to
the help of flash-light and pipette, While bigger positive for Ae. aegypti and Ae. albobictus. Breeding
containers  were  searched  with the help of a dipper of habitats of these vectors were observed in all kinds of
300 ml capacity (having white background for better temporary and permanent water bodies located both
visibility). The type of breeding habitats and their indoor and outdoor residential areas. The common
locations were also recorded. The data on larval survey breeding habitats  observed in the study area were
were  analyzed  and  calculated in terms of different unused stone grinders, cement tank/tub, plastic container,
indices like  container  index (CI), house index (HI), earthen pot, discarded tyre, coconut shells, plastic
breteau index (BI)  and  pupal  index  (PI)  as  per the WHO tub/drum/tank, iron drum/tub, glass utensils, plant pot,
[5] procedure.  The  container preferences  of  Ae.  aegypti plastic overhead tank, broken cool drink bottles and
and Ae. albopictus  breeding were assessed by cement overhead tank during survey (Table 1). Among all
calculation of Breeding preferences ratio (BPR) as the habitats, the maximum positivity for the frequent
suggested by Sharma [13]. occurrence of Aedes larvae was recorded in cement

Indices used to assess the larval and pupal tank/tub followed by plastic container, plastic
infestations of Aedes group of mosquitoes are: tub/drum/tank and unused stone grinders, cement

House Index (HI): It is the percentage of houses infested house index (HI), container index (CI), breteau index (BI)
with larvae and/or pupae. HI provides information on and pupal index were 26.34, 29.80, 30.88 and 11.93
extent of breeding. It is calculated as stated hereunder: respectively (Table 2). Breeding Preference Ratio (BPR)

(0.56), cement tank/tub (0.45), plastic overhead tank (0.36)

overhead tank and plastic overhead tank. The overall

was observed to be highest in unused stone grinders

and cement overhead tank (0.32) (Table 1).
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Table 1: Breeding Preference Ratio (BPR) of Aedes spp in different breeding habitats in certain villages of Virudhunagar District.
No. of containers with water
------------------------------------------------------------------------------------------------------------------ Breeding preference 

Type of breeding habitats Examined (X) (X %) With Aedes larvae (Y) (Y %) ratio BPR (Y/X)
Unused stone grinders 144 14.4 82 8.2 0.56
Cement tank/tub 243 24.3 110 11.0 0.45
Plastic container 389 38.9 104 10.4 0.27
Earthen pot 23 2.3 8 0.8 0.34
Discarded tyre 82 8.2 24 2.4 0.29
Coconut shells 29 2.9 2 0.2 0.06
Plastic tub/drum/tank 327 32.7 77 7.7 0.24
Iron drum/tub 79 7.9 22 2.2 0.28
Glass utensils 29 2.9 6 0.6 0.20
Plant pot 82 8.2 16 1.6 0.19
Plastic Over Head Tank 118 11.8 42 4.2 0.36
Cement Over Head Tank 142 14.2 45 4.5 0.32
Total 1687 538
X- Number of searched breeding places of Aedes; X%-Percentage of Breeding places of Aedes; Y- Number of larvae in the each breeding containers; Y%-
Percentage of Aedes in the each container

Table 2: Prevalence indices of Aedes species in different localities of Virudhunagar district of Tamil Nadu
No. of houses No. found No. of containers No. of container No. of pupae

Locality visited positive searched found positive collected HI (%) CI (%) BI (%) PI (%)
Mamsapuram 425 12 145 12 - 6.11 8.2 2.82 -
Athikulam 234 113 343 139 43 48.29 40.52 59.40 18.37
Konkalapuram 124 37 68 16 - 29.9 23.5 36.3 -
Mettupatti 156 34 204 42 - 2.7 20.6 10.9 -
Thenkarai 100 19 100 26 17 19.0 26.0 27.0 17.0
Vembakottai 141 45 160 54 16 31.49 33.75 30.49 11.34
E.Muthulingapuram 280 136 325 148 39 48.57 45.53 52.85 13.92
Aladipatti 130 17 130 5 - 13.07 3.8 4.6 -
Thiruvirunthalpuram 170 58 145 68 35 34.11 46.89 40.0 20.58
Kambikudi 63 19 57 28 24 30.15 49.12 44.44 38.09
Total 1823 490 1687 538 174 26.34 29.80 30.88 11.93
HI-House Index, CI-Container Index, BI-Breteau Index PI- Pupal Index

DISCUSSION underground wells and stored in many types of artificial

Ae. aegypti and Ae. albopictus females lay eggs in householders of many study areas stored water for long
human made breeding sites such as used tires, metal periods of time in large sized containers. Majority of the
drums, recycling containers and domestic water storage houses either overhead tanks or plastic turfs, as a
containers  [14].  Ae. aegypti,  Culex quinquefasciatus reservoir for water storage. In many houses, most of the
and Culex nebulosus are also peridomestic breeders and water containers were kept uncovered and placed in
are found in the tree-holes located in the villages and also shaded areas within house yards. Such practices have
domestic  containers  provide additional habitats for been often associated with the proliferation of mosquito
larvae [15]. The BPR is clearly shows that unused stone larvae [17].
grinders (0.56) are mostly preferred by the Ae. aegypti and From the study conducted, various entomological
Ae. albopictus for breeding in rural areas followed by indices were found to be more and above the critical level
Cement tank and overhead tanks. Similar observation on in the study area. This is because of the necessity of the
the selection of stone grinder as preferred habitats by residents storing  water  in different unclosed containers
Aedes was reported by Isaac [16]. in order, to meet the acute shortage of water in the area

Since, the study area is a semi-arid zone and all the that favors the abundance and occurrence of Ae. aegypti
villages with poor rainfall, the residents had the customs and Ae. albopictus, both are predominantly preferred to
of storing water in various containers for their prolonged breed in container [18]. Balakrishnan et al. [19] observed
use. In general, water is collected from either tap or that water containers kept open in indoor area container

containers. Due to fear of delayed water supply,
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were rarely cleaned and container remain undisturbed for 6. Das, B.P., L. Kabilan, S.N. Sharma, S. Lal, K. Ragu and
most of the time, resulting in high breeding of Aedes V.K. Saxena, 2004. Detection of Dengue virus in wild
mosquitoes. Water  storage  habits of residents were caught Aedes albopictus (Skuse) around Calicut
found  as one  of  the factors responsible for higher rate Airport, Malapuram district, Kerala, India. Dengue
of breeding of Aedes. Breteau index (BI) is more (30.88) Bull., 28: 210-212.
when compare to all other indices. BI is considered to be 7. Sharma, S.N., V.K. Raina and A. Kumar, 2000.
the best risk indicator of dengue outbreaks, as it combines Dengue/DHF an emerging disease in India. J
information on containers and houses [20]. Commun Dis., 32(3): 175-9.

From the present investigations, it can be concluded 8. Tandon, N. and S. Roy, 2000. Breeding habitats and
that Ae. aegypti and Ae. albopictus both larval and adults larval indices of Aedes aegypti and Aedes albopictus
were detected in most of the villages of Virudhunagar in the residential area of Calcutta City. J Commun Dis.
district, which might be the reasons for sudden spurt of 32(3): 180-4.
dengue and chikungunya cases. The preventive strategy 9. Kumar, A., S.K. Sharma, V.S. Padbidri, J.P. Takare,
needs to be directed towards minimizing the breeding D.C. Jain and K.K. Datta, 2001. An outbreak of
potential of Aedes by adopting one or two days bottom dengue fever in rural areas of northern India. J
up programme every week and proper water management Commun Dis., 33: 274-81.
practices by individuals. 10. Abdul Kader, M.S., P. Kandaswamy, N.C. Appavoo
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