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Abstract 

The present study is a rundown of seasonal and spatial variation in the mosquito species diversity in Kalyan city in 

Maharashtra state, India. The study was conducted between January to December 2021 and the findings disclosed that the 

mosquito fauna of Kalyan consists of a whooping 19 species of 5 genera: Aedes, Anopheles, Culex, Armigeres, and Mansonia. 

It was also resulted that Culex was the most common genus followed by Armigeres and Anopheles respectively in all the 5 

studied zones and all the seasons. All population dynamics indices indicated that Mosquito species richness (H) was 

significantly higher (p<0.05) in winter than in the rainy season and summer, while the total number of individuals collected 

was significantly higher in the rainy season (p< 0.05) than in winter and summer. It was also found that abiotic factors are 

pivotal for mosquito population dynamics. The results of this study can be used as early warning indicators for mosquito-borne 

disease control programs at all government levels. 
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Introduction 

The prevalence of mosquitoes and the diseases they carry 

has increased rapidly in recent years due to factors such as 

urbanization, deforestation, and resistance to insecticides. 

Despite many efforts to control mosquito populations, 

mosquitoes continue to coexist with humans and their pets 
[1, 2]. There are currently 3,539 mosquito species in 112 

genera on Earth. These blood-sucking arthropods are known 

for their role as carriers of various pathogens that cause 

serious diseases such as malaria, dengue fever, yellow fever, 

lymphatic filariasis, Japanese encephalitis, and others [3, 4]. 

Mosquitoes thrive in warm, humid tropical climates that 

provide ideal conditions for their survival [5]. High 

temperatures allow them to be active year-round, while 

moderate rainfall creates puddles in their larval and pupal 

stages [6]. Considering the medical importance of 

mosquitoes, it is important to regularly study the diversity of 

mosquitoes in different regions [7]. This is the basis for 

studying the biology of vector species and their relationship 

with the environment and developing strategies to combat 

mosquito-borne diseases [8]. 

Land-use change has led to dramatic reductions in total 

forest area and increased isolation of forest remnants, 

leading to long-term declines in biodiversity, increased 

species extinctions, and changes in the characteristics of key 

ecosystem functions [9]. It leads to changes in land use and 

vegetation cover causing a decline in bird diversity and 

butterfly species in shrublands, wetlands, and dry grasslands 
[10]. Because the occurrence and species richness of some 

rodents are dependent on shrubby vegetation that provides 

shelter and food, their diversity is lower in meadows [11]. 

Therefore, changes in mosquito diversity due to land use 

changes can disrupt the transmission dynamics of emerging 

zoonotic diseases [12]. 

Studies focused on the evaluation of the effects of changes 

in land use patterns on medically important insect 

communities (e.g. mosquitoes) are rare [13]. Some of the 

studies suggest that human-induced land use changes have a 

positive effect on disease-transmitting insect populations by 

creating favorable breeding conditions for them. A lot of 

anthropogenic factors act as root causes of exacerbating 

mosquito-borne diseases. Some of the factors like clearing 

land for subsistence agriculture, building dams, and 

recreational activities often create new habitats for 

mosquitoes to breed [14].  

Invasion allows mosquito populations to increase 

substantially, thereby increasing disease transmission in 

human settlements. Furthermore, quantifying responses of 

vector populations to different levels of anthropogenic 

disturbance or spatial disturbances is virtually non-existent, 

and not many studies are done in our targeted area [15]. 

Therefore, how mosquitoes and other vector communities 

respond to landscape changes is relevant in understanding 

the emergence of zoonotic pathogens and the prevalence of 

their diseases too [16]. Thus, studying the spatial disturbances 

plays a vital role in understanding of exact prevalence and 

aftermath of vector-borne diseases [17].  

The present study primarily focuses on understanding the 

response of mosquito species richness and abundance in 

different seasons and human settlements. The study also 

focused on understanding the community structure and 

composition of mosquito communities in different land use 

types. We conducted our study in Kalyan city which has a 

mixed land type. In our study, we hypothesized to intercept 

a vast mosquito diversity from urban areas to homogenous 

conditions which have simplified habitats and abundant 

resources for mosquito breeding. 

It is found in some earlier studies that cities like Kalyan 

often favor the breeding of urban-adapted mosquito species 

and we expected a higher mosquito diversity in our study 

also. It was also speculated to counter a diverse mosquito 

community structure and dense composition of vector 

communities at all sites/zones. To understand the seasonal 

abundance, a pilot scale study was carried out during three 

defined seasons (summer, rainy, and winter) of the year. In 

our study, greater numbers and abundance of mosquito 
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variety were observed during the rainy season due to 

favorable environmental conditions for insect development. 

 

Materials and Methods 

Study Sites 

 
 

The present study was carried out in and around Kalyan city 

of Maharashtra state. The location of Kalyan is 19° 13' 

5.9880'' N and 72° 58' 41.1168'' E. For our proposed study, 

a total of 10 sites in Kalyan were selected for mosquito 

collection (Map-1). Sampling areas were selected by 

considering population density in the region, marshy and 

dry areas, gardens, Lakeshores, hilly areas, and forest areas 

along the slow-flowing shore of the Ulhas River in the city. 

 

Mosquito Collection and Identification 

Mosquitoes were collected at each site on the 10th day of 

each month of 2021. 20 randomly selected houses, cattle 

pens, and outdoor spaces were chosen from each of the 10 

sampling areas. The sampling of mosquitoes was done using 

standard guidelines given for entomological surveillance in 

the manual of NMRI and between 4.00 to 6.00 pm on the 

sampling day. During sampling, consent was taken from the 

head of the household and other authorities. of the selected 

site. Sampled mosquitoes from all sites were put into BPA-

free plastic vials and immediately frozen at 4 °C. All 

mosquitoes were identified using the standard identification 

keys of each genus [18-20]. 

 

Result and Discussion 

a. Meteorological data 

For studying the seasonal abundance, abiotic factors data 

was extracted from the Meteorological Department website, 

and monthly averages of maximum and minimum 

temperature; humidity, and average rainfall data are 

presented below (Table 1). 

 
Table 1: Meteorological data of Thane District from Jan 20211 to Dec 2021 

 

Month Average Temp. (Max/Min in °C) Average rainfall (mm) Average humidity (Max/Min) 

January 28/17 13.45 81/30 

February 31/17 15.4 80/25 

March 31/21 14.6 68/22 

April 32/21 14.6 62/18 

May 34/21 2.34 58/18 

June 33/20 161.0 80/40 

July 31/19 759.8 85/70 

August 29/21 821.9 95/70 

September 30/21 208.1 84/60 

October 32120 129.0 81/43 

November 30/17 2.4 84/38 

December 24/13 5.8 87/36 
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b. Mosquitoes Genera Distribution 

 

 

 
 

Fig 1: % total of Adult and Larval Mosquito 

 

During our study, a total of 5143 adults and 54230 larval 

forms of mosquitoes were collected from different sites and 

in different seasons. The collected mosquitoes were 

identified by using standard keys meant for species 

identification given by the National Institute of Malaria 

Research (NIMR).  

Our sampled mosquitoes belonged to five genera (Aedes, 

Anopheles, Culex, Armigeres, and Mansonia (Figure 1)) and 

nineteen species (Figure 2). 

 

 
 

Fig 2: % Distribution of Mosquito Species 

 

c. Species-level Mosquito distribution 

When we studied the species-level distribution of all 

5genera, the Anopheles genus dominated with 8 species, 

Culex 5, Aedes 3, Armigeres 2, and Mansonia representing 

only 1 species. Among 19 species of mosquitoes, the highest 

population was of Cx. quinquefasciatus (32.2%) followed 

by Ar. subalbatus (15.5%) and Ar. subpictus (10.83%) 

respectively. The lowest population among five genera was 

Mansonia genera which showed only one species with 

0.044% in the Kalyan Area (Figure 2). 

d. Zone-wise Mosquitoes distribution 

When we studied the zone-wise species-level distribution of 

all five genera in Kalyan city, the Anopheles genus 

dominated with eight species, Culex five, Aedes three, 

Armigeres two, and Mansonia representing only one 

species. Among 19 species, the population of Cx. 

quinquefasciatus was most abundant in the populated zone 

followed by Ar. Subalbatus and Ar. abturbans. subpictus. 

All the genera were abundant in all five zones but the 

maximum mosquito species were found in densely 

populated zones followed by humid, shore area zones and 
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dry zones where temperature was maximum. A minimum 

mosquito population was observed in plain zones where 

human settlements were not dense and little development 

was observed. In Zone-2, the humid zone showed a high 

abundance of all five genera of mosquitoes in Kalyan city 

(Table 2.) 
 

Table 2: Density of Mosquitoes in Zones 
 

 
 
e. Seasonal distribution of mosquito species  
In seasonal distributional studies, it was noticed that the 

maximum density of all five mosquito species occurred in 

the post-monsoon season. We studied the abundance of all 

five genera throughout 2021. Throughout the year in all 

seasons, the abundance of Culex was maximum followed by 

Aedes and Anopheles respectively. The maximum number 

of mosquitoes of all genera were observed in September and 

October month of 2021 which was the post-monsoon 

season. A similar trend was observed in all the five zones 

for all the five genera. 

 

 
 

Fig 3: Seasonal Distribution of Mosquitoes Species 
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f. VBD cases in Kalyan city 
 

 
 

Fig 4: VBD cases in Kalyan City in 2021 
 

The epidemiological data of Thane District city for 2021-22 

indicates a high prevalence of mosquito-borne diseases 

(Figure 4) which correlates with the vector species observed 

in the area.  

The occurrence of lymphatic filarial cases in the Kalyan 

coincides with a high population of vector Cx. 

Quinquefasciatus in populated areas of Kalyan city and 

surrounding villages. This may be attributed to poor 

sanitation, and open drainage systems causing an increase in 

the density of this species. Water storage in residential areas 

and continuous use of water coolers may serve as breeding 

sites throughout the summer for all species of mosquitoes. 

g. Species Diversity indices 

For studying the mosquito diversity and its population 

dynamics, indices were calculated as shown below: indices 

such as the Shannon-Weaver index, Simpson's index, 

species richness [21-25] like the Margalef index, and evenness 

as the Pielou index were calculated for three different 

seasons. The Shannon-Weaver index was highest in winter 

followed by the rainy season and lowest in the summer 

season. The Margalef index was found highest in winter at 

2.423 and lowest in the rainy season. The evenness index 

showed a similar trend and was highest in winter and lowest 

in summer (Table 3.) The total number of observed adult 

and larval mosquitoes was the highest in the rainy season 

(1984), followed by the winter season (1741), and the 

summer season (714). The maximum population of 

mosquito species was observed during the rainy season of 

2021 when the environmental conditions were favorable. 

The study found significant variations in mosquito density 

and species richness across different study zones. It was 

found that environmental parameters around these levels can 

be used as early warning signs for mosquito population 

outbreaks, which are directly related to mosquito vector-

borne diseases. 

 
Table 3: Biostatic indexes for Season-wise abundance of mosquito species 

 

 
 

Discussion 

This study found that climatic factors affect the mosquito 

population, which in turn affects the prevalence of 

mosquito-borne diseases. The study can help determine the 

appropriate time for mosquito breeding and the abundance 

of different mosquito species. Molecular techniques can be 

used to identify mosquito species and bacteria from their 

guts. The data shows that mosquito species diversity and 

abundance vary by season, locality, and breeding source. 

The study can aid in formulating strategies to control 

mosquito-borne diseases. 
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