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ABSTRACT

Information on the bioecology of the mosquito vectors in Howrah, West Bengal, India is fragmentary in the
perspective of disease epidemics. An effort was made to address the mosquito species assemblages in
urban and rural areas employing random sampling methods, using the hand driven aspirators or the battery
operated light traps. The collected mosquitoes were identified following suitable keys and recorded for
further analysis. Sixteen mosquito species belonging to seven genera were observed with varying relative
abundance in rural and urban areas. The mosquito species richness remained significantly different (t(2), 9 =
10.841 P < 0.0001) between the urban (n= 6 to 8 species per sample) and the rural areas (n= 10 to 14 species
per sample) of Howrah, West Bengal. The Shannon-Weiner diversity index of the rural (H’ = 2.00) areas
reflected higher richness but low in abundance per mosquito species, compared to urban regions (H’=1.57).
While Cx. quinquefasciatus (mean 75.25± 13.59 SE) was dominant in rural areas, Armigeres subalbatus (mean
98.58 ± 18.95SE) was principal species in the urban areas, based on the relative abundance. Occurrences of
the multiple vector mosquitoes in the samples reflect the risk of epidemics, and calls for systematic monitoring
to track species specific abundance of mosquitoes in the concerned region.
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Introduction

Entomological surveillance is a pre-requisite for
tracking the abundance of vector mosquitoes in var-
ied geographical areas (Chandlar and Highton,
1975; Strickman and Kittayapong, 2003; WHO, 2003;
Briegel, 2003; Das, 2013). In course of the survey and
sample collection, the information on the species
assemblages of mosquitoes is obtained, thereby en-
abling prediction about the possible population sta-
tus of a particular vector species (Juliano et al., 2014;
Lytra, 2014; and Ohba, et al., 2013, 2015). With the
available information on the vector mosquitoes, the
possibility of the diseases can be apprehended facili-
tating the steps for the intervention of the popula-
tion. Several studies in the past have substantiated

this proposition that helped manage the diseases
with greater ability. Nonetheless, the constant ur-
banization pressure, habitat destruction and avail-
ability of the human host have provided a clear ba-
sis for the sustenance of the mosquitoes in the con-
cerned regions (Banerjee et al., 2013a, b, 2015a, b). As
the incidences of dengue, malaria, filariasis, Japa-
nese encephalitis and varied other mosquito medi-
ated diseases are ever increasing, the need for ento-
mological monitoring (WHO, 2013, 2020; Bamou, et
al., 2021; and Kumawat et al., 2023) is a pre-requisite
for management of the vectors and reducing the
transmission of the diseases. In West Bengal, India,
considerable diversity of mosquitoes are known
from different geographical regions (Pramanik et al.,
1992, 1993; Pramanik and Raut 2000, 2002; Banerjee
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et al., 2013a, b, 2015a, b; Roy et al., 2016), including
the Darjeeling Hills (Aditya et al., 2006, 2009) and
the Sagar Islands (Pramaniket al., 1993). The abun-
dance of several vector mosquitoes however, vary in
human settlements and cattle sheds of cities and vil-
lages of West Bengal (Aditya et al., 2006, 2007, 2009;
Banerjee et al., 2013a, b, 2015, a, b; Roy et al., 2016).
Apparently, the abundance of vector mosquitoes
poses substantial risk to multiple disease epidemics
in West Bengal, India. In view of the vulnerability of
the population to mosquito borne diseases, area spe-
cific entomological surveillance is an essential step
for vector control and risk reduction.

Among the several factors, lack of proper mainte-
nance of the sewage systems, excessive solid wastes
may contribute to mosquito breeding places in the
rural and urban areas (Banerjee et al., 2013a,b,
2015a,b). In addition, rice fields and wetlands pre-
vailing in the rural areas augment the vector mos-
quito population (Pramanik et al., 2006; Banerjee et
al., 2010; Roy et al., 2016). In this scenario the goals of
this study were to determine diversity and abun-
dance of potential mosquito vectors with respect to
the rural and urban areas of Howrah, West Bengal,
India, which will provide baseline information on
the disease vectors and enable predicting the possi-
bilities of the diseases. The industrial and domestic
establishments including the built-in environment
for mosquito growth are ample in Howrah. Several
vector mosquitoes were recorded through continu-
ous monitoring in in Kolkata, Hooghly, Howrah and
adjoining areas (Pramanik et al., 2007; and Banerjee
et al., 2010, 2022). A link between the urban
(Kolkata) and rural (Howrah) areas was shown
through a study on Anopheles abundance and
records of malaria patients of West Bengal
(Pramanik et al., 2006). A systematic population in-
tervention is required to combat mosquito abun-
dance and thereby reducing the risk of diseases.
Therefore, an attempt was made to make a concise
effort to justify whether the mosquitoes vary in
abundance in urban and rural areas of Howrah.
Apart from aiding in vector management, the pro-
spective impact of urban-rural gradient on mosquito
abundance can be deciphered from the present
study.

Materials and Methods

Selected places in urban and rural areas of Howrah,
West Bengal, India were sampled for the adult mos-

quitoes as a monitoring effort between December
2020 and December 2021. The survey sites included
in the rural areas consisted of Deulti, Bagnan,
Sankrail and Andul, and the collection of the mos-
quitoes being made particularly from the rice field
and adjacent habitats. Mourigram, Botanical Garden
and Dasnagar were selected as urban areas for mos-
quito sampling. The hand driven aspirators or the
battery operated light-traps were employed for col-
lection of the adult mosquitoes. In order to assess the
relative abundance of adult mosquitoes, the light
traps were set in cattlesheds (CS) and human dwell-
ing (HD) and the observations were made for 12
hour period in a particular sampling day, mostly
during night.  In all instances, the collections were
made for at least three different dates for a particu-
lar site, and the cumulative data were considered as
a single sample. With reference to the sites, the mos-
quito collections were made from randomly selected
spaces, i.e., the light traps were placed in randomly
selected sites. A random and repetitive effort inter-
spersed with the time period ensured that the indi-
vidual sample represents a true replicate (Hulbert,
1984). The mosquito samples (a total of 20 collection
days), were emptied in plastic containers (1000 ml,
Tarsons®, India) and brought to the laboratory. Sub-
sequently, following identification and confirmation
(Christopher, 1933; Barraud, 1934; Silver, 2008; and
Rattanarithikul et al. 2010) the data on the different
species of mosquitoes were recorded for analysis.

Statistical analysis

A paired t-test (Zar, 1999) was performed for deduc-
ing the differences in the relative abundance of the
adult mosquitoes in urban and rural areas, if any for
each mosquito species. The species diversity of mos-
quitoes in the rural and urban regions of Howrah
was deduced from the Shannon-Weiner diversity
index (Magurran, 2004).

Results and Discussion

In course of the sampling from rural and urban ar-
eas of Howrah, West Bengal, India, 16 mosquito spe-
cies were encountered, between December 2020 and
December 2021 (Table 1). The adult mosquitoes
trapped through battery operated light-traps and
hand operated aspirator revealed the presence of
sixteen (16) mosquito species under seven (7) genus,
namely, Armigeres, Aedes, Culex, Anopheles, Mansonia,
Lutzia and Toxorhynchites. Although varying in num-
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bers in the individual samples, the mosquitoes,
namely, Armigeres subalbatus, Anopheles vagus, An.
stephensi, An. subpictus, An. hyrcanus, An. barbirostris,
An. culicifacies. Aedes aegypti, Ae. albopictus, Culex
quinque fasciatus, Cx. tritaeniorhynchus, Cx. sitiens,
Mansonia indiana, Ma. anulifera, Lutzia fuscana and
Toxorhynchites splendens were encountered from the
urban and rural areas (Table 1). Such diverse species
of mosquitoes remain consistent with the earlier
studies on the mosquito abundance in West Bengal,
and several other regions of India (Table 2).

With reference to the relative abundance in the
rural and urban areas, the mosquitoes revealed sig-
nificant differences (Table 1) for selected species.

Among the collected adult mosquitoes Cx.
quinquefasciatus was equally abundant in both rural
(mean75.25 ± 13.59SE) and urban (mean75.00 ±
21.17SE) areas. With reference to individual sample,
Ar. subalbatus (mean 98.58 ± 18.95 SE) was recorded
with highest abundance irrespective of the urban
and rural setups. The result of the present study is
comparable to the previous studies done in and
around Howrah district and other states of India
(Pramanik and Raut, 2000; Pramanik et al., 2002,
2006; Manimegalai, 2010; Tripathi and Gupta, 2017;
and Rani et al., 2023). Cx. quinquefasciatus is the prin-
cipal vector mosquito in the urban areas as they are
able to breed in polluted water and can invade het-

Table 1. The relative abundance (range, mean ±SE) of the adult mosquitoes encountered in rural and urban areas of
Howrah during the study period, December 2020 to December 2021. Using light traps and the aspirators, the
mosquito collection was carried out for different days. A comparison between the rural and urban collection
for the specific mosquito was made using the paired two tailed t-test. As shown in the column for the t-test,
paired two-tailed t-test with P = 0.05 was used and the values in bold indicate significant difference (P < 0.05).

Mosquito species Acronym Rural Urban t(2), 0.05

Armigeres subalbatus ASU 13 – 71 21 – 245 t(15)= 2.527
46.50 ± 8.10 98.58 ± 18.95

Aedes aegypti AAG 0 – 9 8–36 t(15) = 5.062
4.00 ± 1.09 18.00 ± 2.54

Aedes albopictus AAL 0 – 2 5 – 33 t(11) = 5.985
0.50 ± 0.33 15.50 ± 2.49

Culex quinquefasciatus CQU 25 – 115 14 – 225 t(17) = 0.009
75.25± 13.59 75.00 ± 21.17

Culex tritaeniorhynchus CTR 3 – 12 0 t(7) = 6.173
7.00 ± 1.13

Culex sitiens CSI 0 – 3 0 – 2 t(10) = 0.821
0.63± 0.42 0.25 ± 0.18

Anopheles vagus AVA 3 – 24 0 t(7) = 4.347
10.83 ± 2.49

An. stephensi AST 0 1 – 31 t(11) = 4.197
11.53 ± 2.75

An. subpictus ASU 1 13 – 71 0 t(7) = 5.125
33.25± 6.49

An. hyrcanus AHY 24 – 57 0 t(7) = 9.469
36.63± 3.87

An. barbirostris ABA 0 – 27 0 t(7) = 2.674
8.92± 3.33

An. culicifacies ACU 3 – 20 0 t(7) = 4.978
10.00 ± 2.01

Mansonia indiana MIN 1 – 5 0 t(7) = 5.237
2.88 ± 0.55

Ma. anulifera MAN 0 – 12 0 t(7) = 1.786
3.25± 1.82

Lutzia fuscana LFU 1- 12 2 – 36 t(14) = 2.315
4.88± 1.27 13.00 ± 3.27

Toxorhynchites splendens TSP 0 – 5 0 – 12 t(16) = 3.21
1.75± 0.65 6.00 ± 1.15
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erogeneous breeding habitats (Dash and Hazra,
2011; Kalita et al., 2014; Mandla and Illendula, 2023;
Rani et al., 2023; Arumugam et al., 2024; and Panda
et al., 2024). Although, Ar. subalbatus (98.58 ± 18.95)
was dominant in the urban areas of Howrah, while
the vector mosquitoes Cx. tritaeniorhynchus, Anoph-
eles vagus, An. subpictus, An. hyrcanus, An.
barbirostris, An. culicifacies, Ma. indiana, Ma. annulifera
were absent in urban areas. The differential occur-
rence of various species of Anopheles indicates the
requirement of specific breeding habitats (Diuk-
Wasser et al., 2005, and Premasiri et al., 2005). An.
stephensi was only found in the urban areas of
Howrah and other places also because of its unique
ability to breed in artificial containers which allow it
to thrive where other major malaria vectors struggle
(Mnzava et al., 2022; Emiru et al., 2023; Arumugam
et al., 2024; and Panda et al., 2024).

Irrespective of the HD or CS, the differences in
the mosquito species collections over the entire time
period remained considerably different between the
urban and the rural settings (Fig. 1). In rural
Howrah, mosquitoes collected in 8 sampling days
was 10 to 14 species per sample (mean 12.13 ± 0.44
SE), with the abundance (N) being 165 to 295 indi-
viduals per sample (mean 246.13 ± 20.37 SE) and the
number of individuals/ species (N/S) being 12.7 to
28.3 (mean 20.72 ± 2.17 SE). The values for the num-
ber of species (S) per sample in the urban Howrah
with the collections of 12 collection days was 6 to 8
species per sample (mean 7.08 ± 0.15 SE), with the
abundance (N) being 101 to 519 individuals per
sample (mean 237.92 ± 38.48 SE) and the number of
individuals/ species (N/S) being 14.43 to 64.88
(mean 32.94 ± 4.76 SE).  The mosquito species rich-
ness remained significantly different between the
urban and the rural regions of Howrah, revealed
through paired t-test (t(2), 9 = 10.841 P < 0.0001) while
for the relative abundance of the adult mosquitoes
per sample, there was no significant differences ob-
served between the urban and the rural areas, re-
vealed through paired t-test (t(2), 16 = 0.189= P = 0.42).
However, the number per species of mosquitoes in
the samples of rural and the urban Howrah re-
mained significantly different revealed through the
paired t-test (t (2), 15 = 2.337; P < 0.033).

The mosquito species diversity (Shannon-Weiner
diversity index, H’) remained comparable for urban
and rural areas of Howrah (rural H’ = 2.00 and the
urban H’ = 1.57) (Fig. 2). Seemingly, the rural
Howrah was higher in mosquito species richness

(but less in abundance per species) in contrast to the
urban areas of Howrah (less in mosquito species
richness but more in abundance per mosquito spe-
cies). Further comparison using the paired t-test
(two-tailed) supported the differences in urban and
rural areas of Howrah to be significant (P < 0.05)
both in species richness and abundance. The results
of paired two tailed t-test indicated mosquito spe-
cies specific significant differences (P < 0.05) be-
tween the rural and urban areas of Howrah (Table
2). Such differences may be due to the preferences of
the breeding habitats or host requirements, which
vary in the urban and rural areas for a particular
geographical region.

In urban environments, mosquito diversity is
shaped by a complex interplay between localized
micro-environmental conditions and broader pat-
terns of urbanization. Cities create fragmented land-
scapes with habitat patches bearing heterogenous
elements representing microhabitats for exploitation
by diverse mosquito species (Chaves et al., 2011;
Câmara et al., 2020; and Kirik et al., 2021). Urbaniza-
tion generally results in a decline in overall mos-
quito diversity with specialist species being dis-
placed by adaptable generalists.

 These urban-adapted mosquitoes, such as Aedes
aegypti and Culex quinquefasciatus, thrive in artificial
habitats like containers, refuse, and stagnant urban

Fig. 1. The number of species (S) and the abundance (N)
of the mosquitoes collected from the rural and the
urban areas of Howrah, West Bengal, India be-
tween 2020 and 2021. A particular sample (collec-
tion day) includes the data from three different
battery operated light traps and aspirator collec-
tion of mosquitoes from different rural and urban
areas. A comparison of the rural and the urban
areas in terms of the species richness (t (2), 9 = 10.
846; P < 0.00001), and the abundance per species (t

(2), 15 = 2.337; P < 0.033) showed significant differ-
ences but the abundance (t (2), 16 = 0.189; P =NS) of
the total mosquitoes were insignificant.



DIPANWITA DAS S199

Table 2. Mosquito prevalence in different districts of West Bengal and different states of India

Species of Mosquitoes District References

1. Anopheles annularis, An. culicifacies, An. stephensi, An. subpictus, Kolkata and Pramanik et al., 2006
An. vagus Howrah, W.B.

2. An. Subpictus, An.vagus, An. culicifacies sp. complex, An. annularis, Kolkata, W.B. Pramanik and Rout,
An. stephensi, An. jeyporiensis, An. barbirostris, An. majidi, 2000, 2002, 2003; Mohan
An. sundaicus, An. turkhundi, An. aitkenii sp. complex, et al., 2014; Banerjee
An. nigerimus, An. kochi,   Cx. quinquefasciatus, Cx. bitaeniorhynchus, et al., 2013 a, b;
Cx. sinensis, Cx. vishnui group, Cx. whitmorei, Cx. tritaeniorhynchus, Banerjee et al., 2015 a, b
Cx. gelidus, Cx. sitiens, Cx. epidesmus, Cx. cornutus, Cx. mimeticus,
Aedesalbopictus, Ae. aegypti, Ae. theobaldi, Ae. vitttatus,
Armigeres subalbatus, Ar. kuchingenesis,  Mansonia uniformes,
Ma. annulifera, Toxorhynchites splendens

3. Ae. walbus, Ar. subalbatus, Ar. theobaldi, Cx. bitaeniorhynchus, Darjeeling, W.B. Aditya et al., 2006, 2008,
Cx. quinquefasciatus, To. splendens 2009; Tamang et al., 2024

4. Cx. tritaeniorhynchus, Cx. quinquefasciatus, Cx. whitmorei, Burdwan, W.B. Roy et al., 2016
An. vagus, An. subpictus, An. annularis, An. barbirostris,
Lutzia fuscana

5. Ae. albopictus, An. annularis, An. barbirostris, An. subpictus, Hooghly, W.B. Chatterjee and Chandra,
An. subpictus, An. vagus, Ar. subalbatus, Cx. quinquefasciatus, 2000; Seal and
Cx. vishnui(group), Ma. annulifera Chatterjee, 2020;

Pramanik, 2023
6. An. vagus, An. culicifacies, An. annularis, An. barbirostris, Darjeeling, W.B. Malakar et al., 1995a, b

An. subpictus, An. maculatus, An. tessellatus, An. jamesii, An.
aconitus, An. “hyrcanus” group, An. karwari, An. fluviatilis and
An. jeyporiensis

7. An. aconitus, An. annularis, An. barbirostris, An. culicifacies, South 24 Parganas, W.B. Pramanik et al.,
An. nigerrimus, An. subpictus, An. vagus, Ar. subalbatus, Ar. 1993
Theobaldi, Ar. Kuchingensis, Cx. quinquefasciatus, Cx.
bitaeniorhynchus, Cx. gelidus, Cx. sitiens, Cx. tritaeniorhynchus,
Cx. whitmorei, Mansonia annulifera, Ma. indiana, Ma. longipalpis

8. Cx. quinquefasciatus, Cx. vishnui, An. minimus,  An. varuna, Jalpaiguri, Rudra and
An. maculatus, An. fluviatilis, An. culicifacies, An. vagus, Alipurduar, Cooch Mukhopadhyay, 2010
An. hyrcanus, An. barbirstris, Ae. aegypti, Ae. albopictus, Ma. Behar, W.B.
indiana, Ma. annulifera, Ar subalbatus, T. splendens.

9. Cx. quinquefasciatus, Cx. vishnui group, An. annularis, An. Bankura, W.B. Pramanik and Chandra,
barbirostris, An. subpictus, Ar. subalbatus, Ma. annulifera, 2010; Chandra et al., 2015
Ae. albopictus, Ae. aegypti

10. Ae. albopictus, Ae. aegypti Hooghly, Howrah, Sanyal et al., 2021
Kolkata, South 24
Parganas,North 24
Parganas, W.B.

11. Cx. bitaeniorhynchus, Cx. mimeticus, Cx. fatigan, Cx. gelidus, Darjeeling, Varma and Mahadevan,
Cx. mimulus, Cx. epidesmus, Cx. whitmorei, Cx. fuscocephalus, Jalpaiguri, 1970
Cx. vishnui, Ar. abturbans, Uranotaenia luteola, Ur. maculipleura, Alipurduar, W.B.
Orthopodomyia anopheloides, Ae. albopictus, Ae. walbus, Ma. indiana,
Ma. uniformis, Ma. crassipes, An. aconitus, An.  aitkenii, An.
barbirostris, An. hyrcanus, An. kochi, An.  gigas, An. jamesii, An.
annandalei, An.  culiciformis, An. sintoni, An. karwari, An. lindesayi,
An. leucosphyrus, An. splendidus, An. tessellates, An. maculates,
An.  vagus, An. majidi, An. philippinensis

12. An. culicifacies, An. vagus, An. fluviatilis, An. annularis, Cx. Purulia, W.B. Roy et al., 2024
tritaeniorhynchus, Cx. pseudovishnui, Cx. quinquefasciatus,
Cx. gelidus, Mansonia Indiana, Ma. annulifera, Ae. albopictus,
Armigeres sp., Toxorynchitis splendens
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Table 2. Continued ....

Species of Mosquitoes District References

13. An. stephensi, A. albopictus, C. vishnui Purulia, North 24 Ghosh et al., 2020
Parganas, Howrah,
Alipurduar, Burdwan,
W.B.

14. Cx. quinquefasciatus, Ar. subalbatus, An.barbirostris, An. annularis, East Midnapore, Azmi et al., 2015
An. subpictus, An. sundaicus, Ae. albopictus, and Cx. vishnui (group) W.B.

15. Aedeomyia catasticta, Ae. fumidus, Ae. albopictus, An. peditaeniatus, South 24 Rajavel et al., 2005
An. annularis, An. pseudojamesi, An. subpictus, An. vagus, Ar. Parganas, W.B.
kuchingensis, Ar.  subalbatus, Cx.  pseudovishnui, Cx. sitiens,
Cx. quinquefasciatus, Cx. tritaeniorhynchus, Cx. vishnui, Cx. malayi,
Ma. annulifera, Ma.indiana, Ma. uniformis

16. An. barbirostris, An. hyrcanus, An. subpictus, Ar. subalbatus, Cx. South 24 Parganas, Dutta Mudi et al., 2025
gelidus, Cx. quinquefasciatus, Cx. tritaeniorhynchus, Ma. uniformis Howrah, W.B.

17. An. aconitus, An. annularis, An. barbirostris, An. culicifacies, Alipurduar, W.B. Rajkonwaret al., 2024
An. fluviatilis, An. hyrcanus, An. maculatus, An. minimus, An.
pseudowillmori, An. sawadwongporni, An. splendidus, An. vagus,
An. varuna

18. Cx. quinquefasciatus, Cx. tritaeniorhynchus, Cx. vishnui, Assam Kalita et al., 2014
An. minimus, Ae. albopictus, Ae. aegypti, Ma. annulifera

19. Ae. aegypti, Ae. cancricomes, Ae.albopictus, Ae.edwardsi, Car Nicobar Island Sunish  et al., 2024
Ae.malayensis, Anopheles sundaicus Anopheles insulaeflorum,
Cx. minor, Cx. brevipalpis, Cx. fragilis, Cx. pallidothorax,
Cx. quinquefasciatus, Ar. subalbatus, Orthopodomyia anopheloides,
Toxorhynchites splendens, Tripteroides indicus

20. An. (Cellia) fluviatilis, An. pulcherrimus, Ae. Aegypti, Chandigarh Rani et al., 2023
Ae. albopictus, Ae. gardnerii imitator, Ae. vittatus, Ae. vexans,
Ae. lineatopennae, Ae. thomsoni, Ar. subalbatus, Cx.fuscocephala,
Cx.quinquefasciatus, Cx.vagans, Cx.theileri, Cx.hutchinsoni,
Cx.univittatus, Cx.tritaeniorhynchus, Cx.summorusus,
Cx.vishnui, Cx.pseudovishnui, Cx.whitei, Cx.sitiens, Cx.whitmorei,
Cx.gelidus, Cx.mimulus, Cx. bitaeniorhynchus, Cx.infula,
Cx. luzonensis, Cx.sinensis, Coquillettidiacrassipes, Ma. uniformis,
Verrallinaindica, Ver. yusafi, Mimomyia chamberlaini

21. An. nigerrimus, An. barbirostris, An. peditaeniatus, An. jamesii, Karnataka Arumugam et al., 2024
An. pseudojamesii, An. subpictus, An. vagus, An. tessellatus,
An. stephensi, Cx. fuscocephala, Cx. quinquefasciatus,
Cx. tritaeniorhynchus, Cx. vishnui, Cx. pseudovishnui,
Cx. whitmorei, Cx. gelidus, Ae. Aegypti, Ae. albopictus,
Ae. vittatus, Ma. uniformis, Ar. subalbatus

22. Cx. quinquefasciatus, Cx. fuscanus, Cx. sitiens, Cx. fuscocephala Odisha Panda et al., 2024
Cx. bitaeniorhynchus, Cx. tritaeniorhynchus, Cx. gellidus,
Cx. vishnui An. paeditaeniatus An. barbirostris An. subpictus,
An. stephensi, Aedes sp. Ae. aegypti, Ae. albopictus

23. An. pallidus, An. subpictus, An. vagus, Cx. quinquefasciatus, Tamilnadu Shalini et al., 2022
Cx. tritaeniorhynchus, Cx. pseudovishnui, Cx. gelidus,
Cx. bitaeniorhynchus, Cx. mimulus, Cx. brevipalpis,
Cx. nigropunctatus, Cx. minutissimus

24. An. subpictus, An. vagus, An. stephensi, An. culicifacies, Telangana Mandla and Illendula,
Cx. quinquefasciatus, Cx. tritaeniorhynchus, Cx. gelidus, 2023
Ae. aegypti, Ae. albopictus

25. Ae. thomsoni, Ae. albolateralis, Ae.aureostriatus, Ae. dissimilis, Garhwal, Devi and Jauhari,
Ae. pulchriventer, Ae. suffuses, Ae. aegypti, Ae. albopictus, Uttarakhand 2007
Ae. subalbopictus, Ae. unilineatus, An. gigas, An. lindesayi,
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water sources, increasing their abundance in frag-
mented urban landscapes (Thongsripong et al., 2013;
and Camp et al., 2019). While mosquito diversity
and abundance tend to decrease in human-modified
areas, the species that benefit the most are often
medically significant vectors, posing higher public
health risks (Hoshi et al., 2014; and Perrin et al.,
2022). On a world wide scale, the mosquito diversity
remains quite high, represented by more than 3500
species, exploiting varied habitats for breeding
(Datta Mudi et al., 2024) and exhibiting diverse host
specificity (Das et al., 2024). Compared to the species
diversity, restricted numbers of species are incrimi-
nated as vectors of various viral and parasitic dis-
eases of human and domestic animals (Datta Mudi
et al., 2024). As observed in the present instance, the
urban and rural areas of Howrah reflected signifi-
cant differences in abundance of selected vector
mosquito species. Since, commuting between the
rural and urban areas is common in the region; the
risks of the mosquito borne diseases may remain
similar. The differences in the species assemblages
in the urban and rural areas may in part be due to
the species specific preferences for the breeding
habitats or the preferences for the specific hosts for
the blood feeding. A continued monitoring includ-
ing the exploration of the mosquito breeding habi-
tats in the rural and urban areas may be carried out
to deduce further insights in the variations in mos-
quito composition. Nonetheless, the present study
provides glimpses of the differences in mosquito
species assemblages in the rural-urban background
of Howrah, West Bengal, India

Conclusion

The results reflect that the adult mosquitoes were
considerably varying in urban and rural areas of
Howrah, West Bengal, India. While the species rich-
ness remained higher for the rural areas, urban ar-
eas exhibited higher relative abundance for the ob-

served mosquito species. Such differences may be
attributable to the availability and preferences of
varied habitats for breeding in the rural areas and
the availability of the polluted water in higher abun-
dance in the urban areas. As a consequence mosqui-
toes that are prone to breed in the polluted water
were in higher abundance in the urban areas while
the mosquitoes known for breeding in rural areas,
exploited wider range of the habitats for the ovipo-
sition and breeding thereby increasing the probable
number in the urban areas.
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