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Abstract

Sumedang regency reported being one of dengue endemic areas in West Java. The number of dengue fever patients
in Sumedang District General Hospital increased in the last quarter of 2015. Universitas Padjadjaran (Unpad) is one
of most significant areas in Jatinangor Sumedang where many people are doing their activity day and night. The
purpose of the study was to identify what types of mosquito genera exist in Unpad campus according to the time
and location. A field survey was conducted at 22 locations in Unpad campus using modified electric light trap placed
indoor and outdoor at each site from September to November 2016. The modified electrical trap was turned on for
24 hours and samples collected every 12 hours. Mosquitoes trapped were put into the plastic cup, labeled according
to time collected, and brought to Parasitology Laboratory of Unpad for identification. The study result identified four
types of mosquito genera which were Culex spp. (405), Armigeres spp. (70), Aedes spp. (33), and Anopheles spp. (10).
Prevention toward potential breeding sites and protection using window net should be considered to reduce the risk
of vector-borne diseases. In conclusion, Aedes spp. is the most active mosquito during the day while Culex spp. and
Armigeres spp. are the most active mosquito during the night.
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Survei Nyamuk di Kawasan Kampus Universitas Padjadjaran
Jatinangor pada Bulan September—November 2016

Abstrak

Kabupaten Sumedang dilaporkan sebagai salah satu daerah endemik demam berdarah di Jawa Barat. Jumlah pasien
demam berdarah yang datang ke Rumah Sakit Umum Daerah Sumedang meningkat dalam tiga bulan terakhir
pada tahun 2015. Universitas Padjadjaran (Unpad) merupakan salah satu wilayah yang terluas di Jatinangor
Sumedang sebagai tempat banyak orang melakukan aktivitas pada siang dan malam hari. Tujuan penelitian ini
adalah mengidentifikasi jenis genera nyamuk yang ada di kampus Unpad Jatinangor berdasar atas waktu dan lokasi.
Survei lapangan dilakukan pada 22 lokasi di kampus Unpad Jatinangor pada bulan September—November 2016
menggunakan perangkap nyamuk cahaya yang dimodifikasi. Perangkap nyamuk ditempatkan di dalam dan luar
ruangan untuk setiap lokasi. Perangkap nyamuk dipasang selama 24 jam, kemudian nyamuk dikumpulkan setiap 12
jam. Nyamuk yang terperangkap dikumpulkan dan dimasukkan ke dalam cangkir plastik, diberi label sesuai dengan
waktu pengambilan, kemudian dibawa ke Laboratorium Parasitologi Unpad untuk diidentifikasi. Hasil penelitian
menunjukkan 4 genera nyamuk ditemukan di kampus Unpad Jatinangor, yaitu Culex spp. (405), Armigeres spp.
(70), Aedes spp. (33), dan Anopheles spp. (10). Pencegahan pada tempat yang berpotensi menjadi sarang nyamuk dan
perlindungan menggunakan kawat nyamuk pada jendela harus dipertimbangkan untuk menurunkan risiko penyakit
tular vektor. Simpulan penelitian ini, Aedes spp. merupakan nyamuk yang paling aktif pada siang hari serta Culex spp.
dan Armigeres spp. yang paling aktif pada malam hari.
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Introduction

Mosquito listed as the world's deadliest animal
that has put to death many people worldwide
each year.! They transmit numerous pathogens
and parasites to human. These pathogens will not
cause any dangerous effect on the mosquitoes,
yet they reproduce inside them. Indonesia is a
tropical country that provides a suitable habitat
for breeding the mosquitoes since the weather
condition has high humidity. This situation
may cause mosquito-borne diseases such as
malaria, dengue fever, filariasis, encephalitis,
and chikungunya. These are the most common
diseases that could attack human and become the
most important public health problem. Indonesia
was known as at most-risk in the spread of dengue
fever and malaria.?

In 2015 specifically, there were 7,594 cases of
dengue fever and 89 cases of malaria in overall
West Java. In Sumedang regency there were 253
cases of dengue fever and 2 cases of malaria.3
In the same year, the whole area of Sumedang
regency reported as endemic for dengue.* The
number of dengue fever patients was reported
increasing without significant extra-ordinary
events.5 Furthermore, in the last quarter of 2015,
the number of dengue fever patients coming to
Sumedang District General Hospital increased.®
In Jatinangor subdistrict, data in 2015 from
primary health center showed that at least 3—5
people were affected with dengue fever in the
middle of the year.”

Universitas Padjadjaran (Unpad) campus is
located in Jatinangor Sumedang and comprises
an overall area of approximately 175 hectares. It
is the main campus of Unpad with 16 faculties.
Besides academic buildings in each faculty, there
are also a rectorate building, student dormitories,
a stadium, lakes, and a mosque. The human
activities in these areas might create mosquito-
breeding sites. There is also an animal shelter in
the campus belonging to the Faculty of Animal
Husbandry. Besides humans, mosquito also
bites on animals such as cows and goats. There
are also paddy fields, farms, rivers, and lakes
near the campus. As mosquitoes need water to
complete the process of metamorphosis, there is
a possibility that mosquitoes use these places as
their breeding sites.

Every year, there will be thousands of new
students at Unpad. It is possible that some of
the students might come from the endemic
area of mosquito-borne diseases and transmit

the diseases, as human movement is one of the
ways to spread the disease. The virus can be
transmitted either from an infected mosquito to
human or from viraemic human to an uninfected
mosquito.® Furthermore, Unpad is one of the
campuses located in Sumedang district. So, as the
status of endemic dengue has been reported by
all health centers in Sumedang regency, all of the
students who are studying in Unpad Jatinangor
are at risk to develop the disease. As an academic
institution, Unpad should be participating in
giving efforts to mosquito control to prevent
the transmission of mosquito-borne diseases to
both the community and students, especially in
Jatinangor campus. All of those reasons prompt a
survey of the adult mosquito to conduct in Unpad
campus, Jatinangor. The purpose of the study
was to identify what types of mosquito genera
exist in Unpad campus according to the time and
location.

Methods

The collection of mosquitoes conducted at
22 locations in Unpad Jatinangor campus as
a representation of campus area. The study
design was a descriptive study with entomology
survey method. The sample population was the
mosquitoes which exist in the study locations.
Mosquitoes were collected using a modified
electric light trap which was put outdoor and
indoor at each site.

There were 22 locations chosen to represent
Unpad Jatinangor campus. The locations further
divided into five subtypes which were offices,
academic buildings, dormitories, public places,
and animal sheds. This is a descriptive study, no
statistical analysis used or this study.

Electric light trap with sugar fermentation as
mosquito attractant was put indoor and outdoor
at each location. The location was chosen based
on inclusion criteria such as shady, cold and
humid area, the presence of human near/in a
building, near to trees or shrubs, and possible
breeding sites. The exclusion criteria were area
exposed to wind, smoke, insecticide, and near to
competing for light sources such as artificial light.
The mosquito trap was turned on for 24 hours.
Every 12 hours (1 a.m. to 12 a.m. and 1 p.m. to
12 p.m.), all the mosquitoes trapped inside and
outside the building collected and inserted into
a plastic cup. Each plastic cup labeled according
to time collected. The sample taken brought to
the parasitology laboratory for identification.
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Figure Map of Unpad Jatinangor Campus’

Identification of mosquito was using the light
microscope, with several tools such as styrofoam,
needle, tweezers, paper, and a book of mosquito
identification key. This research has obtained the
ethical feasibility statement from the Research
Ethics Committee of Faculty of Medicine
Universitas Padjadjaran with number 17/UN6.
C1.3.2/KEPK/PN/2016.

Results

The study result showed that four species were

identified in Unpad Jatinangor campus, namely
Anopheles spp., Aedes spp., Culex spp., and
Armigeres spp. The number of mosquitoes
identified is listed in Table 1. Aedes spp. was the
most active mosquito during the day while Culex
spp. and Armigeres spp. identified as the most
active mosquitoes during the night.

Table 2 shows that mosquitoes identified in
locations with high human activities either days
or nights. Table 3 illustrates that Culex spp.,
Armigeres spp., and Aedes spp. dominated by
offices, academic building, and dormitory. Table

Table 1 Types and Number of Mosquito Genera Presence in Unpad Jatinangor Campus

Day Night
Genera Total
Male Female Male Female
Culex spp. 100 35 184 88 405
Aedes spp. 2 19 5 7 33
Armigeres spp. 17 45 70
Anopheles spp. 4 1 2 10
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Table 2 Number of Mosquito During Day
and Night According to Location

Table 4 Number of Mosquito Day and
NightAccordingtoSpecificGenera

. Indoor Outdoor Indoor Outdoor

Location . . Genera . .
Day Night Day Night Day Night Day Night

Offices 24 57 31 60 Culex spp. 50 110 83 162
Academic building 10 34 18 74 Aedes spp. 7 8 14 4
Public places 1 33 35 49 Armigeres spp. 2 26 6 36
Dormitory 16 17 14 18 Anopheles spp. 3 1 4 >
Animal shelter 1 4 9 3

4 confirms that Aedes spp as dengue vector
might be found inside and outside the buildings
particularly in the day time.

Discussion

Culexspp.isthemostcommon mosquitoidentified
in Unpad Jatinangor campus and followed by
Armigeres spp. The previous study by Anwar et
al.’® showed that most abundant mosquito found
in all altitudes above the sea level is usually Culex
spp. which can breed and grow in lowland, hilly,
or highland area. Jatinangor is a highland area
which gives Culex spp. a favorable condition to
develop. Another study by Okorie et al."* in the
poor waste management system in Southwestern
Nigeria also showed that Culex spp. as the most
abundant genus found because of Culex spp. might
breed on the rice field and in polluted water such
as drainage or septic tanks. The environment of
Unpad Jatinangor campus where water system,
rice field, and bamboos are found in the most
area might be chosen as potential breeding sites
for this genus. Some drains are clogged with
garbage and leaf litter that will attract Culex
spp. to breed in. A study by Nurin-Zulkifli et al.*?
showed an abundance of Armigeres spp. was

found in Sungai Penchala, Malaysia. This is due
to the potential breeding sites of Armigeres spp.
where bamboos and rice field were widely found
in the study area. Armigeres spp. was attracted to
water accumulation in bamboos and rice field to
breed. Culex spp. and Armigeres spp. are known
as the vector of diseases such as filariasis and
Japanese encephalitis.

Other genera collected in campus area were
Aedes spp. and Anopheles spp. Aedes spp. is well
known as a vector of dengue fever, especially
Aedes aegypti and Aedes albopictus. The least
mosquito collected was Anopheles spp. which
was only about ten mosquitoes. Jatinangor area
is a highland area which the lowest point is 675
meter and the highest point is 1281 meter above
the sea level. The previous study from Pinault
and Hunter*® showed that Anopheles spp. found
in a highland area. The temperature of highland
is cooler than the lower area which does not
significantly give effect to the development of
mosquito. However, some Anopheles spp. still can
breed and develop in the cooler area. The other
possibility that there is more development in
Jatinangor area because some changes including
local temperature which give a comfortable
environment for Anopheles spp. to grow.

The existence of mosquito determines by

Table 3 Number of Mosquito per Location According to Specific Genera

Offices Aca.deynic Public Dormitory Animal

Genera Building Places Shelter
I* O** I (o) I (o) I (o) I (o)
Culex spp. 60 61 30 74 36 73 30 28 4 9
Aedes spp. 7 15 2 0 2 4 2 0 0
Armigeres spp. 12 15 9 18 7 1 1 1
Anopheles spp. 0 2 3 0 1 0 2

Note: *indoor, **outdoor
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many factors. One of the factors is the presence
of human inside, and their migration.* Offices,
academic buildings, dormitories, and few public
places in the campus are the places where the
mosquitoes are found dominantly, which were
more than 100 mosquitoes during collection.
This may be because these locations tend to be
full of students and faculty’s staff. This condition
could attract the mosquito to come to the places
to find blood for feeding. Faculty’s staffs and
students usually will spend around 7-8 hours
in the campus. Some students might spend time
on campus until night which could attract the
mosquitoes. The high population of human will
attract mosquito to come to the area. Mosquitoes
are attracted to human as humans release carbon
dioxide and skin odor. Astuti et al.’s found that
the environment of Unisba campus has not been
free of Aedes mosquito. The previous study from
Smallegange et al.’® showed carbon dioxide is an
important factor in attracting mosquito. In this
study, baited trap with yeast producing carbon
dioxide caught more mosquitoes compared to
non-baited trap. Then the number of mosquitoes
caught increased when a human added as bait
together with the yeast producing carbon dioxide.
This shows human attracts mosquito due to
carbon dioxide and skin odor.

Another factor contributes to the abundance
of mosquitoes in these locations is a suitable
environment for mosquito growth such as trees,
vegetation, shrubs, drainage, water canals, roof
canal, ponds, and garbage (food containers).”
Area of Unpad campus filled with trees and
vegetation almost at every place. Leaf litter
may clog the drainage and roof canal nearby
the locations. Garbage such as food container,
plastics, bottles, and cans which are not managed
well could contribute to mosquito breeding sites.
During rain, water will accumulate and attract
female mosquito to breed there.”

Mosquitoes collected at the dormitory in this
study were less than 100. This may because the
activity dormitory area is less than in offices,
academic building, and public places in the
campus area. Additionally, only first-year
students stay in the campus dormitory and most
students live outside campus. The abundance
of people in this area may affect the number of
mosquito in dormitory area.’* The animal sheds
which belong to Faculty of Animal Husbandry
also could attract the mosquito to come to the
sheds because mosquito also feeds on animal

blood which is referred as zoophilic.*

Male Culex spp. was much more abundant and
very active during the night due to its nocturnal
type. The previous study showed that Culex spp.
is active throughout the night with the highest
peak of biting activity is at 8.00 p.m.—9.00 p.m.2°
or nocturnal biting habit with irregular peaks.*
On the other hand, Aedes spp is very dominantly
during the day. The previous study showed that
Aedes spp. is the most abundant mosquito that
shows diurnal biting pattern especially for species
of Aedes aegypti and Aedes albopictus.?* In this
research, the result showed that the number
of Aedes spp. increased dramatically during
the night at the dormitory. Result study from
Paramasivan et al.?? also showed that some Aedes
spp. have a nocturnal biting pattern. Hadi et al.2s
stated that Aedes spp. have night feeding behavior.
Another study from Prasetyowati et al.>¢ found
that Aedes aegypti activity is detected at night,
both indoor and outdoor. This study showed
Aedes spp. activity change due to changes in their
circadian rhythms by external factors such as
light.?> The number of Aedes spp. increased in the
dormitory at night as students spend time at the
dormitory at night, and electrical lighting attracts
the mosquito. Collection of Aedes spp. in Unpad
campus also showed a high number of female
mosquitoes because of only female mosquito feed
on blood. The existence of human will attract
more female mosquitoes to the area.?® A male
mosquito only feeds on plant nectar instead of
human blood. The number of female mosquitoes
will contribute to the spread of mosquito-borne
disease as only female mosquito bites human.

More Armigeres spp. collected at night
compared to during the day since it has a
crepuscular biting pattern which active during
dawn and dusk. Previous research by Paramasivan
et al.2 reported that Armigeress ubalbatus shows
a typical crepuscular biting pattern with a major
peak during the dusk period, which is slightly
extended up to mid-night. A minor biting peak
was observed during dawn period. Armigeres
spp. is the second most dominant mosquito
found in the campus since almost every area of
faculty and dormitory were filled by trees. Leaves
from the trees fell and decompose at the ground
and nearest drainage or puddles. Besides leaves,
a small rotten branch from a tree also may fallen.
Decomposition of leaf litter and rotten tree
branch will give high organic content to the area
which gives a favorable condition for Armigeres
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spp. to breed. The previous study by Chaves et
al.”7 showed an abundance of Armigeres spp.
increases in an area where the ground is rich in
leaf litter. It shows that leaf litter is enriching the
potential larval habitat of Armigeres mosquito.
Another study from Kirti and Kaur et al.?®
showed that Armigeres spp. larva found on the
water with high organic content. Rainfall is also
one of the factors to contribute to the abundance
of Armigeres spp. in the Unpad Jatinangor
campus. During the collection of mosquitoes,
rain was falling almost every day in Jatinangor.
It is proved by the same study by Chaves et al.,?”
where the rainfall is one contributing factor to
the abundance of Armigeres spp. since the eggs
which enter diapause during dry condition will
hatch due to the rain and lead to the increasing
number of Armigeres spp.

Anopheles spp. was found dominantly
during the day compared to at night. The result
is a contrast to previous studies where most
Anopheles spp. have a nocturnal biting pattern
with a different peak of activity depending on
species.>* However, research by Sougoufara et
al.? at Dielmo, a rural Senegalese village, showed
there was changing the behavior of Anopheles
mosquito which human day is biting rate is
higher than night biting rate due to use of long-
lasting insecticidal nets in the study area. The
use of nets causes Anopheles mosquito to change
their behavior as a day-biting mosquito. The
purpose of bed nets gives pressure to mosquito
to become day bitter as humans are not using it
during the day. Mosquito will find the host at a
time where human are more accessible to biting.3°
There could be changing behavior in Anopheles
mosquito at Unpad Jatinangor campus with
unknown reason. Result also showed Anopheles
spp. found in offices, academic buildings,
animal shelter, and dormitory. A further survey
of mosquito breeding sites needs to be done in
Unpad Jatinangor campus. So, prevention can be
taken by eliminating the possible breeding sites.
The use of windows net as a protection against
mosquito also should be considered.

Conclusion

Culex spp., Aedes spp., Armigeres spp., and
Anopheles spp. were genera of mosquitoes
identified in Unpad Jatinangor campus. Aedes
spp. was the most active genus during the day
while Culex spp. and Armigeres spp. were the
most active genera at night.
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