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ABSTRACT

Mosquitoes are carrier of some medically and veterinary important pathogens and
parasites to humans and animals worldwide. Annually 750,000 deaths occur from
Mosquito Borne Diseases (MBDs) so they are known as the deadliest vector in the
world. Mosquitoes are vectors of so many different disease agents around the world.
Seasonal dynamics and diversity have been seen in mosquitoes in different regions
of the world. It has been observed that certain mosquito population is fluctuating in
different seasons, causing different mosquito borne human diseases in the same
place in different seasons. The authors were interested in assessing the diversity,
abundance and dynamics of the mosquito population in Bhawanipatna by collecting
of mosquitoes from indoors and outdoors from November 2023 to February 2024.
This is the first and unique study in Bhawanipatna helps to understand the dynamics
and abundance of mosquitoes in Bhawanipatna. A maximum 411 number of
Armigeres mosquitoes were collected, followed by 121 number of Culex mosquitoes
and 42 number of Anopheles mosquitoes. The least number of Aedes mosquitoes
were collected which is 27 numbers. A maximum 248 number of adult Armigeres
mosquitoes were collected outdoors followed by 28 Culex mosquitoes and 27
Anopheles mosquitoes outdoors, but the least number of Aedes mosquitoes (19
numbers) were collected outdoors. A maximum 163 number of adult Armigeres
were collected indoors, followed by 53 Culex mosquitoes and 15 Anopheles
mosquitoes from the indoor survey. Very a small number of 4edes mosquitoes (08)
were collected from the indoor survey. During our survey Armigeres had highest
MHD in this area with the potential for Zika and other pathogen transmission.
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INTRODUCTION

Mosquitoes are carrier of some medically
and veterinary important pathogens and
parasites to humans and animals
worldwide. Annually 750,000 deaths occur
from Mosquito Borne Diseases (MBDs) so
they are known as the deadliest vector in
the world - 2. The burden of MBDs is
highest in tropical and subtropical regions
due to poor socioeconomic conditions .
The mosquitoes transmit pathogens from
infected persons to healthy persons through
biting, causing nuisance disease like
Malaria, Zika fever, Dengue, Chikungunya,
Japanese Encephalitis, Yellow fever, West
Nile virus etc. But due to the lack of
effective vaccines or specific drugs for
most of these diseases, particularly dengue
fever and West Nile virus, vector
management is the primary key element for
the eradication of vector-borne diseases ).
Diversity and abundance of mosquito
increase in  suitable  environmental
conditions, and changing environmental
conditions, enhanced MBDs [*). More than
3.9 billion in 128 countries are prone to
dengue infection with about 96 million
dengue cases reported every year [©,
Malaria is one of the deadliest MBDs,
which can cause substantial economic and

social

4,00,000 deaths were recorded due to

disruption. Every year nearly

malaria 7. The Study of mosquito

diversity, dynamics and abundance is
essential for management and controls of
mosquitoes. Mosquitoes belong to the
phylum Arthropoda, class Insecta, and
order Diptera ) and are under three
subfamilies: Toxorhynchitinae,
Anophelinae, and Culicinae ). There are
over 3,530 species of mosquitoes in the
world, which are grouped under 43 genera;
all these genera are included in the

[10]

Culicidae  family From these

genera, Anopheles, Aedes, and Culex are
medically important due to their ability to
transmit mosquito-borne human diseases
(11l Some mosquito species bite humans
routinely and act as vectors of several
infectious diseases affecting millions of
people annually "2, In India 404 species of
mosquitoes which are grouped under 50

genera [13],

Seasonal dynamics and diversity have been
seen in mosquitoes in different regions of
the world. It has been observed that certain
mosquito population is fluctuating in
different  seasons, causing different
mosquito borne human diseases in the same
place in different seasons. With this
backdrop, the authors were interested in
assessing the diversity, abundance and
dynamics of the mosquito population in
Bhawanipatna by collecting of mosquitoes
from indoors and outdoors from November

2023 to February 2024. This is the first and
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unique study in Bhawanipatna helps to
understand the dynamics and abundance of
mosquitoes in Bhawanipatna. It will be
helpful to control and to make strategies to

prevent MBDs in particular seasons.
METHODS AND STUDY AREA
Method

The mosquito collection was carried out by
the authors using a manual aspirator. The
author acted as both a mosquito feeder and
a catcher. The authors wore closed clothes
except on the lower legs. If a mosquito
landed, it was caught using an aspirator.
The trapped mosquitoes were immediately
put into a gauze-covered glass test tube
marked by the date, time and location. The
authors did not use apply repellents or
fragrances on their bodies, smoke, or burn
anything in the vicinity of the fishing
grounds. Mosquitoes perching on the lower
body parts were struck using a manual
aspirator. Mosquito identification was
carried out based on the guidelines in
Rampa Rattanirithikul Mosquito
Identification Key Book *?°l. The authors
identified all mosquitoes up to the genus
level. All the collected data were analyzed
to determine mosquito density stated as
Man Hour Density (MHD). MHD is the
number of mosquitoes that bite people per

hour at a specific time of the day. MHD is

determined by the number of mosquitoes,

which land on a feeder's limb and are
successfully captured, divided by the
number of catchers multiplied by the time

of capture in hours.

Study Areas The collection of data was

made from different locations of
Bhawanipatna Municipal Corporation, the
Headquarter of the district of Kalahandi.
Bhawanipatna is located at 19.9°N
83.17°E, has a tropical wet and dry climate,
and the annual average rainfall is 1300mm.
The municipality has a population of
69,045 of which 35,506 are males while
33,539 are females residing in around
16,500 houses as per a report released by

census India 2011.

. _INDIA ODISILA

Fig.01 Map of Bhawanipatna, Kalahandi
District, Odisha

RESULTS AND ANALYSIS

The number of mosquitoes collected in

different  locality = of  Bhawanipatna
municipality Kalahandi district for 17 hours
from 06:00 AM to 11:00 PM was 601 adult
mosquitoes from November 2023 to
February 2024. Mosquitoes were identified
identification  of

and the captured
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mosquitoes resulted in 4 genera, Armigeres,

Culex, Aedes, and Anopheles.

A total 411 of Armigeres adult mosquitoes
were collected during the survey, out of
163 collected inside the house and 248
collected outside the house. A total of 121
adult Culex mosquitoes were caught, out of
which 53 were collected inside the house
and 68 were collected outside the house. In
the case of the Aedes survey total 08
numbers of adult mosquitoes were
collected indoor and 19 adult mosquitoes
were collected outdoor. A total 27 number
of adult Aedes mosquitoes were caught
during the survey. A total 42 number of
adult Anopheles mosquitoes were collected

during the survey, 15 were collected indoor

and 27 were collected outdoor (Table 1).

A maximum 411 number of Armigeres
mosquitoes were collected, followed by
121 number of Culex mosquitoes and 42
number of Anopheles mosquitoes. The least
number of Aedes mosquitoes were
collected which was 27 numbers. A
maximum 248 number of adult Armigeres
mosquitoes were collected outdoors
followed by 28 Culex mosquitoes and 27
Anopheles mosquitoes outdoors, but the
least number of Aedes mosquitoes (19
numbers) were collected outdoors. A
maximum 163 number of adult Armigeres
were collected indoors, followed by

53 Culex mosquitoes and 15 Anopheles

mosquitoes from the indoor survey. Very a
small number of Aedes mosquitoes (08)
were collected from the indoor survey

(Table 1& Fig. 3).

Man-hour density (MHD) of Armigeres had
gradually decreased from 06:00 AM to
11:00 AM but in our survey, there was no
collection record between 11:00 AM to
02:00 PM. Again, there was a gradual
increase of MHD of Armigeres from 02:00
PM to 07:00 PM; however, there was a
gradual decreasing of Armigeres from
08:00 PM to 10:00 PM. The maximum
MHD of Armigeres was recorded from
06:00 PM to 07:00 PM (Table 2& Fig. 2).
The maximum MHD of Armigeres (96)
was followed by 85 MHD at 07:00 PM to
08:00 PM, 82 MHD at 05:00 PM to 06:00
PM, 47 MHD at 08:00 PM to 09:00 PM, 16
MHD at 03:00 PM to 04:00 PM and 4
MHD at 02:00 PM to 03:00 PM followed
by 03 MHD at 09:00 PM to 10:00 PM
during afternoon hour. But the maximum
MHD of Armigeres recorded at 06:00 AM
to 07:00 AM followed by 17 MHD at 07:00
AM to 08:00 AM and so on during the
morning hour (Table 2 & Fig. 2).

A similar observation was made in the
MHD of Aedes, there was a gradual
decrease in MHD from 06:00 AM to 09:00
AM during the morning hour. There was no
record of MHD of Aedes from 09:00 AM to
04:00 PM. But again, a gradual increase
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and decrease of MHD of Aedes was
observed from 04:00 PM to 08:00 PM. A
maximum 9 MHD of Aedes was recorded
from 06:00 PM to 07:00 PM and the least
MHD of Adedes (01) was observed from
07:00 PM to 08:00 PM hour, however,
there was of Aedes adult
mosquito from 08:00 PM to 11:00 PM
(Table 2 & Fig. 2).

no caught

Another observation was made in the MHD
of Culex, there was a gradual decreasing of
MHD from 06:00 AM to 09:00 AM during
the morning hour. After that, there was no
observation of MHD of Culex from 09:00
AM to 04:00 PM in our survey. Again,
there was a gradual increase in the MHD of
Culex from 04:00 PM to 11:00 PM.
Maximum MHD of Culex (42) was
followed by 24 MHD of Culex from 09:00

PM to 11:00 PM, 17 MHD from 08:00 PM
to 09:00 PM, and 12 MHD from 07:00 PM
to 08:00 PM during afternoon hours.
However, the least number of MHD of
Culex was observed between 04:00 to

06:00 PM (Table. 2 & Fig. 2).

The MHD of Anopheles had no record in
our survey during the morning hour.
However, there was a gradual increase of
MHD of Anopheles from 07:00 to 11:00
PM  during The
maximum MHD (15) at 10:00 to 11:00 PM,
11 MHD at 09:00 to 10:00 PM, 10 MHD at
08:00 to 09:00 PM and 6 MHD at 07:00 to

the evening hour.

08:00 PM during evening hours. However,
the maximum MHD of Anopheles was
recorded at 10:00 to 11:00 PM (Table 2 &
Fig. 2).

Table: 1 Showing number of collected mosquito’s genus-wise from the indoor and the

outdoor survey in Bhawanipatna.

Collected Mosquitoe Genus
Armigeres Culex Aedes Anopheles
Indoor | Outdoor | Indoor | Outdoor | Indoor | Outdoor | Indoor | Outdoor

November 33 41 11 09 03 06 01 09
2023

December 35 61 16 18 02 08 03 06
2023

January 47 69 13 21 00 02 03 09
2024

February 48 77 13 20 03 03 08 03
2024

Total 163 248 53 68 08 19 15 27

411 121 27 42
601
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Table: 2 Showing Man per Hour Density (MHD) of different mosquito genera with

respect to time.

Ti 06:00- | 07:00- | 08:00- | 09:00- | 10:00- | 11:00- | 12:00- | 13:00- | 14:00-
ime
06:59 | 07:59 | 08:59 | 09:59 | 10:59 | 11:59 | 12:59 | 13:59 | 14:59
MHD of
35 17 09 08 02 0 0 0 04
Armigeres
MHD of
08 03 01 0 0 0 0 0 0
Aedes
MHD of
11 04 01 0 0 0 0 0 0
Culex
MHD of
0 0 0 0 0 0 0 0 0
Anopheles
Ti 15:00- | 16:00- | 17:00- | 18:00— | 19:00- | 20:00- | 21:00- | 22:00-
ime
15:59 | 16:59 | 17:59 | 18:59 | 19:59 | 20:59 | 21:59 | 22:59
MHD of Armigeres 07 16 82 96 85 47 03 00
MHD of Aedes 0 02 05 09 01 0 0 0
MHD of Culex 0 02 01 07 12 17 24 42
MHD of Anopheles 0 0 0 0 06 10 11 15
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Fig.2 Showing hour-wise MHD of mosquitoes belonging in four genera
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Fig.03 Showing month-wise total number of collected mosquitoes belonging in four

different genera
DISCUSSION

Our survey was conducted at the end of
winter and on the set of summer. In the 17-
hour survey per day for four months in
Bhawanipatna, Kalahandi, Odisha, it was
found that Armigeres had the highest MHD
compared to the other mosquitoes (Figure
02). This is the surprising and the first
finding of Armigeres caught in the highest
number and this shows that the possibility
of humans being bitten by Armigeres is
higher than by the other mosquitoes,
namely Culex, Aedes, and Anopheles.
Previous studies also found the highest
percentage of Aedes in Bhawanipatna [?!]

during the rainy season. So, the population

of mosquitoes belonging to different genera

varies according to the variations of

different environmental factors in

Bhawanipatna. Recently it was reported
that the presence of Armigeres subalbatus
with high MHD increases the risk of Zika

(221 This town was

virus transmission
potentially at risk of different Aedes Borne
Diseases (ABD) in rainy seasons !l but in
spring it was at risk for Zika. Consequently,
a high number of infected mosquitoes are
needed to transmit the disease. Although
Bhawanipatna is not an endemic area of
Zika, a high density of Armigeres was

found in this area with the potential for

Zika transmission.

The activity of mosquitoes inside and

outside the home 1is related to the
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transmission pattern of Zika. The MHD of
Armigeres showed a higher figure outside
the house than in the house (Table 1& Fig.
2). This indicates that the risk of
individuals coming into contact with
mosquitoes outside the home is higher than
inside the house, resulting in a
corresponding higher risk of contracting
Zika from outside. Zika preventive
measures can be taken by avoiding outdoor
activities in the evening hours or wearing
closed clothes outside the home during an
outbreak of Zika. In addition, the residents
have a habit of staying outside the house at
evening hours often without wearing tops,
particularly done by men during summer.
Also, many houses are densely occupied by
mosquitoes, making Zika transmission easy
to occur. Stagnant water that persists for
several weeks is a breeding ground for
mosquitoes. The existence of vector
mosquitoes may allow transmission of Zika
in this area. Stagnant water is one of the
larval habitats suitable for Armigeres in
addition to other habitat types, such as
shallow wells and blocked channels. In our
survey, we found these types of mosquito
breeding sites around the cattle shed,
becoming the potential breeding sites for
Armigeres and other mosquitoes like Culex
and Anopheles. Mosquito breeding sites in
the form of sewerage or sewers found in
Bhawanipatna. The mosquito larvae found

in the sewers were reared in the laboratory

until they were adults and identified as
Armigeres subalbatus, not included in our
study. This showed that the mosquito
breeding cycle continues and has the
potential for the spread of Zika and other
diseases. Sewage in a household waste
disposal channel contains several organic
and inorganic substances. This water may
be a more suitable medium for mosquito

breeding.
CONCLUSIONS

The population density of mosquitoes

belonging to different genera varies
according to the variations of different
environmental factors in different seasons
in Bhawanipatna. This town was
potentially at risk of different Aedes Borne
Diseases (ABD) in rainy seasons but in
spring it was at risk for Zika. Consequently,
a high number of infected mosquitoes are
needed to transmit the disease. Although
Bhawanipatna is not an endemic area of
Zika, a high MHD of Armigeres was found
in this area with the potential for Zika

transmission.
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