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ABSTRACT: Mosquitoes can be vectors of several infectious and life-threatening 

diseases including bancroftian filariasis, which is endemic in Eastern hilly and 

forest parts of Bangladesh together with Moulvibazar district. To assess its vector 

breeding situation a yearlong (September 21 to August 22) intensive survey was 

conducted in different drains in the nine administrative wards in the municipality 

areas of Moulvibazar. Three species of mosquito immature were identified in the 

stagnant water of different types of drain habitats. Among them, Culex 

quinquefasciatus was the dominant species (88.4%) followed by Armigeres sp 

(11.2%) and Cx. tritaeniorhynchus (0.2%). The highest population was found in 

Drain-4 in Ward-1 and the fewest mosquito larvae were observed in Drain-55 

under Ward 6. ANOVA suggested that mosquito immature varied significantly in 

different months in different Wards. Pearson correlation analysis indicated rainfall 

and relative humidity are the most important meteorological factors influencing 

the occurrence of mosquito-immature populations. Specifically, water temperature 

is positively correlated with total immature (r = 0.645, p = 0.000), Cx. 

quinquefasciatus (r = 0.470, p = 0.000) and with Armigeres sp (r = 0.271, p = 

0.000). Water PH has a positive correlation with Armigeres sp (r = 0.528, p = 

0.000), but a negative correlation with Cx. quinquefasciatus (r = -.380**, p = 0.000). 

Water depth has shown a negative correlation with Cx. quinquefasciatus (r = -

.413**, p = 0.000) and Armigeres sp (r = -.194**, p = 0.000). Furthermore, average 

temperature is positively correlated with total rainfall (r = 0.631*, p = 0.028) and 

rainfall days (r = 0.770, p = 0.003), whereas total mosquito immature is negatively 

correlated with total rainfall (p = -.585*, p = 0.046), rainfall of days (r = -0.673*, p = 

0.016) and humidity (r = -.922** p = 0.000). These findings will provide a basic 

guideline to plan future mosquito control operations in the present study area.  

Key words: Mosquito, immature, drains, Moulvibazar, physiochemical 

parameters, Bangladesh. 

INTRODUCTION 

         The rural population of Bangladesh is moving towards urban areas to 

avail various facilities of city life. The expansion of cities into rural peripheries 

and collective changes in urban land cover have led to dramatic differences in 
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the habitat of mosquito larvae, and this expansion has been accompanied by 

changes in strategies to control the aquatic stages of mosquitoes (Jacob et al. 

2005). It has long been recognized that human land use changes cause an 

increase in mosquito populations and the spread of diseases transmitted by 

mosquitoes. These changes occur in several broad, overlapping areas, such as 

urbanization, canal irrigation, agricultural growth, deforestation, and water 

retention systems. Moreover, vector and disease transmission may be 

considerably aided by human activities connected to any of these landscape 

changes (Patz et al. 2000, Norris 2004 and Bashar et al. 2016).  

Mosquitoes are cosmopolitan organisms, and can be vectors of several infectious 

and life-threatening diseases (Khatun et al. 2019). Among >3,000 mosquito 

species in the world, 117 mosquito species have been identified in Bangladesh, 

including 36 anopheline, 79 culicine, and two toxorhynchitine (Khan et al. 

2014). One of the main public health problems in Bangladesh is mosquito-borne 

diseases (Hossain et al. 2000, Farjana et, al. 2015). Mosquito-borne diseases 

such as dengue, malaria, and filariasis are in some epidemics in the regions of 

Bangladesh (Hossain et al. 2000). In Bangladesh, Culex quinquefasciatus is the 

only vector for nocturnal periodic bancroftian filariasis (Khanum et al. 2018). 

Although this disease is found in almost all the districts it is endemic in Eastern 

hilly and forest parts of Bangladesh including Moulvibazar district (Nur et al. 

2021).  

          Some other mosquito species such as Armigeres subalbatus are commonly 

found close to human dwellings especially in urban and suburban areas 

(Bhattacharyya et al. 2000). It has also been reported to be a vector of the filarial 

worm Wuchereria bancrofti in India (Muslim et al. 2013). Mansonia breeds on 

aquatic plants, while Cx. tritaeniorhynchus prefers to nest in rice fields (Khan et 

al. 2014). This species of mosquito changed its ovipositional habit considerably 

due to environmental changes (Karlekar et al. 2013, Wilke et al. 2014). The 

temporal and spatial distribution of mosquitoes may be influenced by human 

activities that change the environment, such as irrigated fields and land 

settlements (Zeilhofer et al.2007, Zhou et al. 2007, Vanwambeke 2007). 

Physicochemical factors affect the oviposition, survival, and temporal 

distribution of mosquitoes (Gimnig et al. 2001). Lack of proper waste disposal, 

inadequate sanitary and drainage systems, unplanned urban growth, and 

resource shortages have all contributed to the rise of numerous suitable 

mosquito breeding grounds, which has led to high mosquito population 

densities (Norris 2004).  

Vector species tend to expand with increasing density and is strongly 

influenced by environmental or ecological factors, which is poorly understood 

(WHO 1975). It is necessary to have a thorough understanding of both the local 
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environment and the vector's behavior to concentrate efforts to manage the 

mosquito population (Molineaux 1997). There is a notable gap in knowledge 

regarding the physicochemical properties of mosquito breeding sites and larval 

habitat preferences. Furthermore, the lack of detailed information on the urban 

mosquito situation in the Moulvibazar district headquarters has prevented the 

implementation of adequate mosquito control measures. Consequently, the 

annoyance of mosquito bites and the prevalence of various mosquito-borne 

diseases are escalating daily in these regions. At present, no published reports 

detail the larval ecology and breeding habitat characteristics of mosquitoes in 

these areas. This survey aims to identify the species complex, population 

density, seasonal variations of mosquitoes, and contributions of the larval 

habitats to the overall mosquito population in the study areas. The results will 

undoubtedly aid in developing an effective mosquito population management 

program and enhance awareness of society to prevent mosquito-borne diseases.  

 

MATERIAL AND METHODS 

          Study area: The present study took place in the Moulvibazar municipality 

area, a district headquarters in northeastern Bangladesh, approximately 62 km 

south of the Divisional headquarters in Sylhet. It is located at 24°29'00'' North 

and 91°47'00˝ East latitude. Moulvibazar municipality covers a densely 

populated area of around 10.36 km², housing 56,537 households. 

Geographically, the study area is segmented into hills, midlands, and plains. 

The southern part of the town is a hilly region abundant in vegetation, while its 

northern boundary is marked by the Manu River. To the east lies the midland, 

and the west is characterized by flat land. The climate of the area is noted for 

moderately high temperatures lasting about eight months of the year, coupled 

with high humidity and substantial rainfall during the summer (April–

September). The hot, wet season begins in early April and lasts until September, 

with a subtropical climate that has an annual average temperature ranging from 

13.7 to 30.6˚C and an annual rainfall of approximately 2805 mm. 

The Moulvibazar municipality is divided into nine administrative wards (Figure 

1). Ward-1 includes Shoiyarpur and East Girzapara; Ward-2 encompasses 

Vocational Road and Shonapur; Ward-3 contains Arambag and Kalimabad; 

Ward-4 covers Shantibag and Muslim Quarter; Ward-5 comprises Barichar Road 

and Paschim Bazar; Ward-6 consists of Borohat and Upazila Complex; Ward-7 

involves Sultanpur and Kazirgaon; Ward-8 includes Gavindasri and Dhorkapon; 

and Ward-9 consists of Daarok and North Mostafapur. Each ward features a mix 

of sparse to dense vegetation, paved and unpaved roads, and drains, various 

sizes of water bodies, slum areas, and both open and pit latrines, many of which 

serve as effective mosquito breeding sites (Plate 1). 
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Fig. 1. The map of study sites in the municipality area of Moulvibazar 

 Plate 1: Visual immature density of mosquitoes in different drains of the study site.  
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       Study period: The study was conducted for one year, from September 2021 

to August 2022, covering all nine wards of the Moulvibazar municipality. 

Immature mosquitoes were collected from eight drains in each ward, totaling 72 

drains across the municipality. Routine visits for sampling occurred monthly at 

each site. The collection of mosquito immatures was performed using the 

dipping method (Service 1993), with three random dips taken at approximately 

50-foot intervals along each drain. 

         Sample collection and identification: A standard dipper (350 ml) with a long 

handle (30–35 cm) was used for collecting water samples from each breeding site 

according to O’Malley (1995) and Mendoza et al. (2008). The samples from each 

site were taken in a 150 ml plastic container labeled with the sample number, 

date, and code number of the sampling site. Samples were transported to the 

Entomology Laboratory of Moulvibazar Govt. College for preservation, 

identification, and further experimental work. The immature mosquitoes were 

counted and recorded in the laboratory for each dip, according to their instars. 

Ten percent of the immature were preserved in 70 % Ethyl alcohol until they can 

be identified in the lab. Approximately 20% of the immature specimens were 

cultured to adulthood for identification purposes. Both immature and adult 

mosquitoes were identified using a microscope by preparing both wet and 

permanent slides, adhering to the morphological descriptions and diagnostic 

characteristics outlined in the standard taxonomic key (Harbach 1985). The 

identification of mosquito larvae utilized the keys from Bram (1967) and Knight 

and Stone (1977). All data were meticulously recorded on record sheets with the 

appropriate information. 

        Characterization of larval habitats: To analyze the physical properties of 

each breeding habitat, various parameters were documented, including length, 

depth, width, water depth, and the extent of water surface coverage by 

duckweed, water hyacinth, wastes, or other materials, as well as the level of 

water pollution. The width and depth at sample locations were gauged using a 

metal ruler. A square frame (1 m²) with a grid (100 cm²) was utilized to 

determine the percentage of water surface coverage in breeding habitats. Water 

pollution levels were categorized as Low (1), Medium (2), and High (3), based on 

the pH and the percentage of the water surface covered with wastes or other 

substances. The pH of the water in mosquito breeding habitats was measured 

with a Hanna HI98107 pH tester, and the water temperature was recorded using 

a multifunction water quality tester, model EZ-9909SP. 

        Meteorological data: For this study information about rainfall, temperature, 

and humidity between September 2021 and August 2022 was collected from 

weather stations in Moulvibazar of Bangladesh Meteorological Department.  
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      Data Analysis: The average mosquito immature population density per dip 

was calculated.  A one-way ANOVA was then used to compare the means and 

standard deviations. If the ANOVA shows significant differences in the means at 

a 95% confidence level, pair-wise comparisons were conducted using Tukey’s 

honestly significant difference (HSD) test and Duncan's multiple range test 

(DMRT). Additionally, Pearson correlation coefficients were calculated to assess 

the relationships between the total mosquito immature and various 

physiochemical and environmental factors in all breeding habitats. Furthermore, 

a multiple regression analysis was performed to examine the relationship 

between mosquito population densities and environmental factors. The 

statistical analysis was conducted using IBM SPSS Version 26. 

 

RESULTS AND DISCUSSION  

         Mosquito population abundance: A total of 130045 immature mosquitoes of 

three species were collected from 72 different drains in study areas. There were 

about 80 immature/dip. The identified mosquitoes were from two genera; Culex 

and Armigeres (Ar) (Plates 2). The available species under the genera Culex were 

Cx. quinquefasciatus and Cx. tritaeniorhynchus). The most prevalent mosquito 

species was the Cx. quinquefasciatus (88.4%) followed by Armigeres sp (11.2%) 

and Cx. tritaeniorhynchus (0.2%) (Figure 2).  

 

 

Fig.  2.  Prevalence of mosquito immatures in the study area of Moulvibazar municipality. 
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Plates 2: Different parts of mosquito immature and adult found in the study sites of Moulvibazar 

municipality area. (a) Larva of Culex quinquefasciatus (b) Head and Thorax Cx. quinquefasciatus larva 

(c) Abdominal part with siphon of Cx. quinquefasciatus larva (d) Siphon of Cx. quinquefasciatus larva 

(e) Adult of Cx. quinquefasciatus (Male) (f) Head and Thorax (lateral) of Cx. quinquefasciatus (g) Head 

of Cx. quinquefasciatus (h) Adult of Cx. quinquefasciatus (Female) (i) Head and Thorax (Dorsal) of Cx. 

quinquefasciatus (j) Abdominal part with wing of Cx. quinquefasciatus (k) Larva of Armigeres sp (l) 

Head and Thorax of Armigeres sp larva (m) Siphon of Armigeres sp larva. 

      Seasonal prevalence of mosquito population: Mosquito immature was 

available around the year in the drains of the study area (Fig 3). The population 

of mosquito immatures varied significantly (F=89.06; df=11, P<0.000) across 

different. A lower population (less than 100 per month) was found from June to 

September. The highest population was observed in March followed by April, 

a b 
c d 

e f 
g 

h 

H 

 

i 
j 

k 
l m 



254                                                                                                                                                                 Bagum et al. 

February, January, December, November, and October. Their mean differences 

at a significance level of 0.05 have been shown in Table 1. February to April 

produced a significantly higher number of immature than the prior months 

indicating rapid population growth during this period and identified as the peak 

season of Culex mosquito, though April showed a reducing trend of its 

population. 

 

 

Fig. 3. The mean (±SE) numbers of immature mosquitoes in different months 

Table 1. Mean and significant differences of mosquito immature in different months 

Month 

(Average number of immature) Subset for alpha = 0.05 

1 2 3 4 5 6 7 8 

Aug 13.21        

Jun 20.35        

Jul 24.29        

Sep 51.22 51.22       

May  83.99 83.99      

Dec   110.58 110.58     

Oct   119.11 119.11 119.11    

Nov    148.06 148.06    

Jan     163.39    

Feb      263.11   

Apr       348.81  

Mar        500.56 

Sig. .121 .142 .138 .113 .060 1.000 1.000 1.000 

Means for groups in homogeneous subsets are displayed; 

Uses Harmonic Mean Sample Size, N = 72. Duncana 
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Mosquito population distribution in different Wards: Mosquito immatures were 

found in all drains at some time throughout the year (Fig. 4), but their 

abundances significantly varied in different Wards (F=5.948, df=8, P<0.000). The 

highest population was found in Ward 1, followed by Ward 3, Ward 2, Ward 3, 

Ward 8, Ward 5, Ward 7 and Ward 6.  

 

Fig. 4.  The mean (±SE) numbers of immature mosquitoes in different administrative wards. 

 

Table 2.  Mosquito immature density in different Wards of Moulvibazar municipality 

 

Ward 

No. 

(Mean No. of Cx. Immature) Subset for 

alpha = 0.05 

1 2 3 4 

6.00 93.98    

9.00 119.23 119.23   

7.00 122.55 122.55   

5.00 125.24 125.24   

8.00 149.59 149.59 149.59  

4.00  160.83 160.83  

2.00  164.18 164.18  

3.00   200.39 200.39 

Sig. .071 .157 .092 .077 

Means for groups in homogeneous subsets are displayed 

Uses Harmonic Mean sample size (n)= 96 
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However, according to Duncan's multiple range test (DMRT), the following 

subgroups for Wards were identified based on lower values, where the means 

are not significantly different for Wards 6 and 9; Wards 7 and 5; Wards 8, 4, and 

2; and Wards 3 and 1 at the alpha level of 0.05 (Table 2). 

           Mosquito population distribution in different drains: Research findings 

revealed that mosquito larvae were present in almost every drain (Fig 5), but 

significant variation in the number of mosquito immature was observed among 

the drains. The highest number of mosquito larvae were found in drain 4, 

followed by drain 3, drain 24, drain 2, drain 6, and drain 26 (more than3000). 

Drain 55 had the fewest mosquito larvae, followed by drain 44, drain 69, drain 

39, drain 45, drain 42, drain 40, and drain 41 (less than 1000). The abundance 

of immature mosquitoes varied significantly with the drain’s length (F = 2119.5, 

df=71, p < 0.001). 

           

 
 

Fig. 5. The population of mosquito immatures in different lengths of drains 

 

Physio-chemical characteristics of mosquito breeding habitats: In our study, we 

observed significant variations in various physio-chemical parameters such as 

habitat, pH, depth, surface coverage, temperature, and the quality of drain water 

across different drains and throughout the year (F=117.231, df=7, p< 0.001). 

The temperature in the study area fluctuated between 17°C and 27°C, while the 

pH values ranged from 6.2 to 8.5. The water depth varied from 0.3 to 3 feet over  
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the year. Additionally, we found that the water surfaces were covered with 

waste, aquatic vegetation, debris, and other organic matter, with coverage 

ranging from 10% to 80% in different drains during various months of the year. 

Table 3 presents the Pearson correlation coefficients relating mosquito species to 

different environmental factors. The results show that the pH level has a 

significant positive correlation with water temperature (r = 0.088, p = 0.010) and 

water pollution level (r = 0.076, p = 0.025). Additionally, there are negative 

correlations between pH and water depth (r = -0.07, p = 0.033) as well as water-

covered surfaces (waste/others) (r = -0.09, p = 0.004). Furthermore, water depth 

is positively correlated with water-covered surfaces (waste/others) (r = 0.175**, p 

< 0.001), and negatively correlated with water temperature (r = -0.599**, p < 

0.001), water pollution level (r = -0.593**, p < 0.001), and the total number of 

mosquito immature (r = -0.513**, p < 0.001). In contrast, water-covered surfaces 

(waste/others) are negatively correlated with water temperature (r = -0.218**, p 

< 0.001) and water pollution level (r = -0.244**, p < 0.001).The abundance of 

Culex quinquefasciatus immature is positively associated with water temperature 

(r = 0.470**, p < 0.001) and pollution level (r = 0.441**, p < 0.001), and 

negatively associated with pH (r = -0.380**, p < 0.001) and water depth (r = -

0.413**, p < 0.001). On the other hand, Armigeres sp. abundance is positively 

associated with pH (r = 0.528**, p < 0.001), water temperature (r = 0.271**, p < 

0.001), and pollution level (r = 0.251**, p < 0.001), and negatively correlated 

with water depth (r = -0.194**, p < 0.001). 

 

 

Fig. 6. Effects of environmental variables on total immature mosquito abundance 
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The total immature population gradually increased from September to November 

but due to a moderate rainfall in December, the immature population decreased 

slightly (Fig 6). Afterward, there was a rapid increase from January to March. A 

decline started again in April due to 102mm of rainfall, and it continued through 

August with high rainfall (averaging 458 mm). Total mosquito immature is 

negatively associated with total rainfall days, humidity, and average 

temperature. The average temperature had a positively significant correlation 

with total rainfall (r = 0.631, p = 0. 028) and rainfall of the days (r = 0.770, p = 

0.003). Total rainfall, Rainfall of the days, and average humidity were found 

negatively correlated (r = -0.585, p = 0.046), (r = -0.673*, p = 0.016), (r = -.922**, 

p = 0.000) with total mosquito immature. 

 

DISCUSSION  

        The present study regarding the Culicinae mosquito breeding situation in 

different drains in the municipality of Moulvibazar provides valuable information 

as a first-time study. The predominant mosquito species in this study is Cx. 

quinquefasciatus (>88.4%). This scenario is more or less common in the city 

areas of Bangladesh. Previously Dhaka, the highly urbanized and capital city, 

identified more than 99% of mosquitoes of the same species, which varies 

slightly in different seasons. The present study was conducted in different 

drains though they breed in a variety of aquatic habitats (Khan et al. 2014). 

Stagnant drains provide a perfect environment with organically rich food and the 

multiplication of a huge bacterial population as nutritional supplementation for 

Cx. quinquefasciatus to survive (Sultana et al. 2018). In addition, low dissolved 

oxygen levels, have created an unfavorable environment for insect larval 

predators that helps to increase mosquito population within a short period. 

Generally, mosquitoes breed on surface water that is contaminated and 

organically rich or highly polluted, as seen in multifarious previous studies 

(Rodcharoen et al. 1997, Dibo et al. 2011). Their population decreases in the 

winter and rainy seasons but is not completely eradicated. In the winter, low 

temperature decreases their metabolic function thus growth rate becomes slow, 

and reduces the population (Ciota et al. 2014, Christiansen-Jucht et al. 2014) 

and in the rainy season, heavy rain flashes out the immature and driven to the 

river, sea, or other unsuitable habitat where they cannot survive (Koenraadt et 

al. 2008, Dieng et al. 2012) and remain lower number of immatures in the 

breeding site that cannot maintain a population over threshold level. But still, 

they produce a persistent mosquito population that is maintained in the 

drainage system as a whole. Furthermore, all drains are not equally productive. 
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The increasing level of organic matter in the water of the older drains led to the 

largest populations of larvae (Chaves et al. 2009).  

       The present study found a very low population (0.2%) of Cx. 

tritaeniorhynchus in drains as observed previously in Bangladesh (Bashar et al. 

2016 and Farjana et al. 2015, Sultana et al. 2018). Normally this species has a 

diverse breeding habitat. Its suitable breeding habitats are temporary and semi-

permanent groundwater pools, water leakage, edge of rivers, paddy fields, mostly 

in flooded rice paddies, streams, swamps, shallow marshes, irrigation ditches, 

grasslands, rivers and animal hoof prints where the water is not that much 

polluted (Miller et al. 2012, Sofizadeh et al. 2015, Tuno et al. 2017). Moreover, 

their main blood-feeding hosts are domestic animals but accidentally they feed 

on humans at night (Sirivanakarn, 1976). Therefore, they stay around human 

households. Bangladesh is a densely populated country, and this mosquito is 

more or less common in suburban to rural areas. In the dry season when there 

is no available water in rice fields around human habitations, they breed in 

comparatively less polluted drains to maintain their progeny. 

        The immature Armigeres subalbatus is commonly found in poor sanitation 

that contain polluted water such as cesspits, drains, septic tanks, and 

containers either man-made or natural (Wajiha et al. 2017). In addition, they 

also love to breed in rotten things, cow-dung mixed water-holding containers, 

etc. They are more in urban areas. This area contains a large number of 

improperly covered drains. Thus, leaves that fall into the drain and decompose 

aid in the growth of this species. Moreover, unaware city dwellers occasionally 

throw waste into open drains, which accumulate water and attract Armigeres to 

breed. Sometimes the effluents are over from the Armigeres containing septic 

tank into drains or somewhere drains are connected with septic tanks, becoming 

a good habitat for this mosquito (Rajavel 1992) as well as the event coexistence 

of Armigeres sp and Cx. quinquefasciatus, as seen in the present study.  

         Breeding of mosquitoes is mostly influenced by water depth, pH, and 

temperature. The present study found a significantly negative correlation 

between water depth against water pH. Abundances of Cx. quinquefasciatus 

larvae were found negatively associated with pH but Armigeres sp. abundance 

was positively associated. The amount of organic matter in the water rises with 

decreasing water depth, contributing to increasing mosquito immature through 

enhanced water pollution. Physicochemical characteristics of mosquito breeding 

sites had important impacts on different species regarding their density, and 

development, though they varied in different water bodies and drains (Nikookar 

et al. 2017). Alkaline conditions with a pH of 8.2 or above appeared to be a 
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suitable breeding site for Ar. Subalbatus (Alwis and Munesinghe 1986). 

Somewhere, pH was positively correlated with both anopheline and culicine 

larvae (Tadesse et al. 2011) but in another place, an insignificant correlation was 

reported (Basher et al. 2016, Rohani et al. 2010). In another study temperature, 

pH, conductivity, and magnesium were positively associated and important in 

explaining the presence and abundance of Culex (Donatus et al. 2022). However, 

abundance of Cx. quinquefasciatus and Cx. tritaeniorhynchus immature was 

found positively associated with water depth but negatively correlated with plant 

coverage (Basher et al. 2016) as we have seen in our study. 

Water-surface coverage decreases sunlight exposure and reduces water 

temperature in drains, which reduces microbial growth that mosquito larvae 

feed on. So, larval development decreases and increases the probability of 

competition and predation (Muturi et al. 2008). The average optimum 

temperature for mosquito development is around 25-27°C (WHO 1975) but 

comparatively higher water temperatures make faster development of aquatic 

stages and heat waves increase mortality (Bayoh & Lindsay, 2004) and decrease 

the size of the emerging adults (Bayoh & Lindsay, 2003). During the present 

study, the temperature ranges were from 17-30°C, which was below and higher 

than the optimum temperature. Therefore, the immature density fluctuates in 

different seasons. Similar temperature ranges (19°C and 34°C) reported similar 

mosquito densities in previous studies (Abdel-Hamid et al. 2011). Another 

mosquito species, Armigeres is more or less adapted to higher temperatures but 

none of the parameters was found to be significantly associated with the 

presence of Culex larvae (Moirangthem and Singh 2018).  

         More humid and warmer weather increases mosquito population growth 

and disease dissemination (Chowdhury et al. 2018). The immature growth rate 

of maximum mosquito species is slowed down by temperatures below 14–16°C 

and above 30°C (Clements 1992). The present study observed a positive 

association between water temperature and mosquito larval abundance. Since 

warm water speeds up larval growth, the warm water in sunlight settings may 

play a significant role in the development of larvae. Warm temperatures can 

promote the development of more microorganisms, which gives mosquito larvae 

a source of food. A strong positive relationship has also been reported between 

temperature and rainfall on mosquito occurrences in Bangladesh (Islam et al. 

2023). Furthermore, a negative association between rainfall and mosquito 

immaturity also has been observed previously (Basher and Tuno 2014, Hasan et 

al. 2023). However, a lot of rain can cause habitats to be flushed out, which 

lowers the number of mosquito larvae as was observed in the present study. As 
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a subtropical area, this study area records heavy rain that disrupted breeding 

habitats, leading to a fall in the number of immature mosquitoes in the rainy 

season. 

CONCLUSION 

         Moulvibazar municipality is recognized as an A-grade tourist destination, 

boasting systematically developed roads, highways, drainage systems, and 

residential zones. However, there is a lack of awareness about mosquito 

breeding sites and their proliferation. Often, garbage is carelessly discarded into 

inadequately covered drains, leading to pollutant build-up and creating ideal 

conditions for mosquito breeding. Therefore, scientists, public health experts, 

government officials, and residents must collaborate effectively. This 

collaboration should aim to monitor and identify mosquito breeding areas, 

assess their densities, and manage them efficiently. A year-long study in the 

municipality has shed light on the prevalence of nuisance mosquitoes in urban 

settings. By adopting an integrated approach to mosquito management, focusing 

on public education, environmental strategies, and biological control, it is 

possible to diminish these mosquito populations and their breeding grounds. 

Furthermore, these findings could encourage additional research into mosquito 

ecology, particularly the chemistry of breeding waters and the influence of 

environmental and climatic factors, to pinpoint precise locations for vector 

control. 
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