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Abstract

Dengue is the main serious vector borne disease on the earth with closely 2500 million human
kinds at risk worldwide. Vector borne disease has today become a serious public health issue. This
study's primary aim was to assess the diversity of breeding habitats for Aedes aegypti in the urban area of
Bikaner city.

Adult Aedes aegypti mosquitoes were collected through using aspirators of various sizes from
different breeding habitats, while larval stages were collected by dipping method and identified in a
laboratory with the help of standard taxonomic keys.

A comprehensive examination of 310 containers was conducted, encompassing both outdoor and indoor
locations within six distinct breeding habitats of urban areas of Bikaner city. It was observed that Aedes
aegypti mosquitoes were predominantly associated with outdoor breeding sites compared to indoor ones.
The most frequently identified breeding sites for Aedes aegypti included containers within households,
discarded tyres, mud pots, jerricans, bird water pots, cattle water pots, plastic drums, pipe leakage and
stagnant water.

These findings suggest that Aedes aegypti has adapted to survive in clean and clear water
sources, such as tap water and rainwater with some organic matters.
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Introduction:

Dengue is the main serious vector borne disease on the earth, with closely 2500 million human
kinds at risk worldwide. Vector borne disease has today become a serious public health issue nearby 50 -
100 million cases described in completed 123 containers (1). Aedes aegypti mosquito is the primary
vector of dengue. Dengue fever is a significant arboviral disease affecting humans health. The primary
focus of this study was to investigate the diversity of breeding habitats for Aedes aegypti in the urban
area of Bikaner city.

On a global scale, there are 950 known species of Aedes, with 115 of them reported in India.
Aedes albopictus, with a similar distribution in Asia, also serves as a vector for diseases like Dengue and
Chikungunya [2]. The distribution of Aedes mosquitoes are noted to be affected by environmental status.

Aedes aegypti, thought to have originated in Africa, likely spread to other continents through
trade and transport ships that frequented African ports during the 15th to 17th centuries [3,4]. Currently,
Aedes aegypti is widely distributed in Asia [5], with South-East Asia experiencing epidemic dengue
outbreaks [6]. However, the current distribution does not fully encompass its potential historical range.

Urban areas with a high density of water storage containers are providing favourable condition to
Aedes mosquito breeding [7]. These areas typically maintain a small number of Aedes breeding sites even
during unfavourable months and consistently act as primary sources for Aedes aegypti, known as "Key
Containers" [8], which can vary by region [9]. For instance, in the Philippines, key containers include
plastic and metal drums as well as plastic containers [10], while in Australia; it is roof gutters [11]. In
India, major breeding habitats for Aedes aegypti include cement tanks and plastic containers [12-13]. In
the capital city, Delhi, overhead tanks and bird water pots have been identified as key containers for
Aedes breeding [13).

The larva of Aedes aegypti was often reported in drum water reservoirs and polyethene sheets.
Further different breeding sites can be reported in buckets and blank paint cans in semi urban areas
wherever Aedes albopictus larvae were reported mainly in another container and closed in fully areas

(14).
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Fig 1:- Area map of Bikaner
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The geographical coordinates of Bikaner, Rajasthan, India, are 28.027138° latitude and
73.302155° longitude. It falls within the Cities category of India, marked by GPS coordinates of 29°
1'37.6968" N and 73° 18' 7.7580" E. Our research encompassed periodic investigations conducted from
Jan 2022 to Dec 2022. Mosquitoes and their larval stages were collected through the use of suction tubes
and torches, as well as the dipping method for larval stages. In the laboratory, these specimens were
carefully reared and identified using established standard taxonomic keys provided by Roy & Brown
(2003) [15].

To collect mosquito larvae, we employed various techniques, such as using a plastic cup, pipette,
or traditional dipper. When approaching larger containers like discarded tyres, we took care to minimize
disturbance by swiftly immersing the cup at the water's surface instead of scooping water slowly. For
smaller containers, we transferred the water to pans to facilitate the collection of immature stages. In
cases where the openings of tyres and containers were too narrow, we utilized a pipette to extract the
water.

Results:

A result of 310 mosquitoes containers from indoor and outdoor were collected in the urban
environment of Bikaner district. Aedes aegypti mosquitoes were found mainly in outdoor breeding sites
as compared to indoor ones. It was observed that the most prevalent breeding sites for Aedes aegypti
included household containers, tyres, mud pots, bird water pots, cattle water pots, plastic drums, pipe
leakages, and stagnant water, among others (Table 2).

During investigation it is observed that in urban area of Bikaner city, the preferred location which
provide most flourish environment to Adedes aegypti displayed a higher preference for the Ranisar bas
area (5.17) followed by Nagar nigam (4.85) and Veterinary college campus (4.68) (Table. 1)

The preferred breeding habitats of Aedes aegypti was Cattles water point (63.00) followed by
Bird water points (61.00) House hold (31.00), Stagnant water (28.0) Tyres (26.0) (Table 2).

Table 1: Month wise density (No. per man hour) of mosquito Aedes aegypti in Bikaner city
(Jan 2022 to Dec 2022) values are monthly average data of one year

Veterinar - Agriculture
Month Ranisar Bas Pareek Chowk College Y Nagzgrlglallgam gCollege Nagnechi temple
campus campus
January 00 00 00 1.00 00 00
February 00 00 00 2.25 00 00
March 1.25 00 1.25 4.00 00 3.25
April 3.15 1.50 00 3.75 00 215
May 1.15 00 00 3.15 2.00 00
June 2.25 3.25 3.00 3.00 3.10 6.75
July 6.75 4,50 7.00 7.00 4.20 4,50
August 16.50 11.75 10.50 12.15 6.00 6.60
September 18.75 16.25 4.25 10.25 2.00 4.00
October 12.25 15.50 2.10 2.01 00 3.00
November 00 3.00 00 00 00 00
December 00 00 00 00 00 00
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Table 2: Occurrence and abundance mosquito dedes aegypti in Bikaner city
(Values are monthly average of one year data) (Jan 2022 to Dec 2022)

Month Plastic |Mud pot| Tyres House hold Bird water Stagnant Cattles water Pipe leakage
drum point water point
January -
February -
March -
April -
May
June
July
August
September
October
November
December - - -

Total 21 23 26
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Fig. 2:- Occurrence and abundance (No. per man hour) of mosquito Aedes aegypti in Bikaner city

(Values are monthly average of one year data) (Jan 2022 to Dec 2022)
Discussion:

The water chemistry of aquatic habitats is likely a crucial factor influencing the survival of
mosquitoes [17, 19]. Aedes aegypti demonstrates a high degree of specialization in its choice of breeding
sites, which, in turn, constrains the species distribution [20]. Given that the presence of water in
containers is a paramount factor in mosquito breeding, particularly for Aedes and Culex species, it is
imperative to establish a mosquito control program in Bikaner city. To control mosquitoes breeding in
containers, a combination of methods can be employed, including covering water-holding containers [16,
34], utilizing suitable biological control agents [16], public health education initiatives [14, 15, 21],
increasing resident knowledge and awareness of mosquito-borne diseases [21], removing unused
containers filled with water [14, 15], weekly container drainage [18], and implementing effective waste
management systems for residential areas [15]. However, a more targeted approach that focuses on
specific types of water-holding containers may prove more efficient for vector control than attempting to

eliminate all such containers [22].
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Conclusion:

These findings indicate that Aedes aegypti has adapted to breed in clean and clear water, such as

tap or rainwater with some organic matters. It's worth noting that this study solely involved the collection

and identification of mosquito larvae from tyres, household containers, and discarded water-holding

items. Further investigations should explore the presence of mosquito larvae in natural water-holding

containers and larger water tanks. Additionally, viral isolation by collecting adult female mosquitoes

should be undertaken to determine if they carry the dengue disease pathogen. Furthermore, efforts to

raise awareness among the population about preventive measures against the disease should be

intensified, particularly in the event of a potential epidemic.
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