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Identification of Anopheles Mosquito Species as Malaria Vector In
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ABSTRAK

Malaria merupakan penyakit infeksi yang sering terjadi di negara tropis dan sub tropis, termasuk Indonesia. Provinsi
Riau termasuk dalam kategori insidensi rendah dimana 58% kabupaten telah menyandang status eliminasi malaria
tahun 2016. Namun demikian daerah tersebut masih berpotensi menjadi daerah reseptif karena keberadaan vektor
malaria yaitu nyamuk Anopheles yang terdiri dari beragam spesies. Penelitian ini bertujuan mengidentifikasi spesies
nyamuk Anopheles dari 4 kabupaten di Provinsi Riau yaitu Kabupaten Indragiri Hilir, Rokan Hilir, Dumai dan Indragiri
Hulu. Sampel diambil pada malam hari yang hinggap pada hewan maupun manusia yang dilanjutkan dengan identifikasi
spesies secara morfologis. Observasi lingkungan dilakukan pada pagi hari. Terdapat tiga spesies Anopheles yang
ditemukan yaitu dari sejumlah 219 ekor nyamuk terdapat 119 Anopheles sundaicus (54,34 %), 99 Anopheles subpictus
(45,20%) and 1 Anopheles balabacensis (0,46 %). Terdapat dua lokasi yang menjadi tempat perindukan utama yaitu
rawa dan genangan air.
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Malaria is an infectious disease which often
happens in tropical and sub tropical countries.1

Malaria is transmitted from the bite of Anopheles
mosquito that contain Plasmodium as malaria
parasite. There are 4 species of Plasmodium which
can cause infections in humans consist of
Plasmodium vivax (P.vivax), Plasmodium ovale
(P.ovale), Plasmodium malariae (P. malariae) dan
Plasmodium falciparum (P.falciparum).2

Malaria is one of the biggest parasitic problems
in the world. Approximately 3.3 billion people
worldwide and 1.2 billion people at high risk of
malaria infection. Based on data from the WHO in
2014, Indonesia is one of the malaria endemic area
with the number of cases as much as 343.527 cases
and 45 deaths have been reported.3 According to
the Health Department of Riau Province. In 2013,
there are 19.756 cases of clinical malaria in Riau
Province with Annual Malaria Incidence (AMI) 3.37

and Annual Parasite Incidence (API) 0.24. Five
districts with the highest AMI in Riau Province are
Rokan Hilir District (15.57), Indragiri Hilir district
(8.7), Pelalawan (7.1), Indragiri Hulu (3.65) dan
Dumai City (1.91) and Indragiri Hulu (1.38).4 Based
on Report in 2016 Riau is one of Province in
Indonesia with low endemicity ( API < 1 in 1000
people) and 58% area were successfully eliminated
from malaria.5 However the area is still potential as
a malaria receptive region because of malaria vector
existance.

Malaria incidence is influenced by several
factors, namely the host factors consist of humans,
the vector (Anopheles mosquito), and the agent
(Plasmodium spp).  Riau Province environmental
factors which is Topographically low-land, also has
many small islands separated with the main-land by
the sea , a lot of trenches, rivers, plantations, rice
fields, forests; most of them are located close to the
beach area and tropical climate region.6,7

Anopheles mosquito is the sole vector of
malaria.8 Anopheles mosquito is one of the genus of
the ordo Diptera, Famili Culicidae, and Subfamili
Anophelinae.9 Anopheles mosquitoes are nocturnally
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active,  its main activity in general between dusk
and dawn. Anopheles mosquitoes live in lowland
tropics and subtropics with high temperature and
humidity.1,10

There are 430 species of Anopheles have been
found worldwide and 25 species of them have been
identified to have a role as the vector of malaria in
Indonesia.11,12 The most common Anopheles
mosquitoes species act as the vector of malaria in
Indonesia are Anopheles sundaicus (An.
sundaicus), Anopheles subpictus (An. subpictus),
dan Anopheles balabacensis (An. balabacensis).3

There is a variety in the species of Anopheles
mosquitoes in every region in Indonesia.  Variation
in number and also density is influenced by  specific
geographical conditions. 13

There has been no up to date research on the
bionomics of each species of Anopheles mosquitoes
in the Province of Riau, recently. Study based on
entomology survey required in order to determine
the species of the Anopheles mosquitoes and its
breeding sites which are useful for preventing and
eradicating malaria in Riau Province appropriately.
Based on this background, the researchers are
interested in identifying of Anopheles mosquito
species in Riau Province.

METHOD

This simple entomological survey based
research  was conducted in 4 Districts/City located
in Riau Province that is Rokan Hilir District, Indragiri
Hilir District,  Dumai City and Indragiri Hulu. The
tools needed in this research is aspirator, microscope,
magnifying glass, object glass, cork, flashlight,
tweezers, cotton, camphor, cover glass, mosquitoes
pin, pipette, petri dish, camera, dipper and small
bottle.14 The materials needed in this study is intact
mosquitoes, 60 ml/cc of chloroform and a mosquitoes
box.14

The authors determine the location of the
survey based on the information of the cluster of
new Malaria cases that recently occurred in the
region from local health department or community
health centre/primary health care. Permission from
local authorities was sought prior the study began.

a. Breeding place observation

Observation was done in 4 Districts located in
Riau Province and to ensure the breeding places of
Anopheles mosquito, the eggs and larvae were
collected from suspected the breeding places
(swamps, ditches, streams, ponds, and puddles).
Furthermore, eggs and larvae were placed in the
sample container and labeled. On the paper labels,
note being made about information on the location
of the sampling. Observation and larval catching
conducted in the morning at around 08.00 o’clock.

b. Mosquitoes collection

Mosquitoes collection were done in 3 nights at
each District / City from 07.00 pm to 06.00 am.
Collection was done in houses with cattle sheds
around it. Mosquitoes were caught using an aspirator
then they were inserted into a paper cup that had
been covered with gauze. The mosquitoes were
captured while they were in the resting state on a
plant, the walls on the house, and or in the state of it
were sucking cattle’s blood. Some mosquitoes also
caught by human landing method.

c. Mosquitoes Identification

Identification was done firstly with separation
between Anophelini Tribe and Culicini Tribe and then
followed by the identification of the Anopheles
mosquito species. Identification of the Anopheles
mosquitoes macroscopically and microscopically was
done at the Laboratory of Parasitology, Faculty of
Medicine Riau University using Anopheles mosquito
identification keys.15

RESULT

Based on the result of mosquito identification
in Riau Province there are total 2252  mosquitoes
caught in 4 Districts. The number of isolated from
Rokan Hilir Districts as much as 554 mosquitoes,
Indragiri Hilir Districts as much as 627 mosquitoes
and Dumai City as much as 589 mosquitoes and
Indragiri Hulu as much as 489 mosquitoes. The
whole mosquitoes identified consist of Anophelini
Tribe and Culicini Tribe. Mosquitoes collection were
done at night in the cattle sheds around houses and
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by human landing method also.

Identification was done firstly with separation
between Anophelini Tribe and Culicini Tribe. Culicini
Tribe was not further identified to each genus in this
research. There are distinctive morphological
differences between Anophelini Tribe (Figure 1a)
and Culicini Tribe (Figure 1b) in their palps and
proboscis. Like all mosquitoes,
adult Anopheles species have slender bodies with

three sections: head, thorax and abdomen.
Anopheles mosquitoes can be distinguished from
other mosquitoes by the palps, which are as long as
the proboscis, and by the presence of discrete blocks
of black and white scales on the wings. Adults can
also be identified by their typical resting position:
males and females rest with their abdomens sticking
up in the air rather than parallel to the surface on
which they are resting.16

Mosquitoes Tribe in Riau Province which have been collected and identified in 4 Districts/ City can be
seen in Table 1.

Table 1 Mosquitoes Tribe isolated in Riau Province,2020

Tribus
Districts / City

Total (%)
Rokan Hilir Indragiri Hilir Dumai Indragiri Hulu

Anophelini 57(2.53) 57(2.53) 62(2.75) 43(1.9) 219 ( 9.72 )

Culicini 497 (22.07) 570 (25.31) 527 (23.40) 439 (19.50) 2033 (90.28)

Total 554(24.60) 627(27.84) 589(26.15) 482(21.40) 2252 (100)

According to table 1, mosquitoes tribe in Riau
Province which have been collected and identified
in 4 Districts / City amount to as much as 2252
mosquitoes totally. Anophelini Tribe as much as 219
mosquitoes (9.72 %) and Culicini Tribe as much as
2033 mosquitoes (90.28 %).

Anopheles Mosquitoes Species in Riau
Province

After separating Anophelini Tribe and Culicini
Tribe, then the next step is identifying the species of
Anopheles mosquitoes. Anopheles mosquitoes
species which have been identified in Riau Province
can be seen in table 2. Identification of anopheles
species can be seen from the shape of the palpus,
wing, femur and tibia

Suri Dwi Lesmana, dkk,Identification of Anopheles Mosquito Species as Malaria

Figure 1a. Anophelini Tribe Figure 1b. Culicini Tribe
(40x magnification using light microscope) (40x magnification using light microscope)



24

Table 2. Anopheles Mosquitoes Species in Riau Province

Anopheles mosquitoes

species

Districts / City

Total (%)Rokan Hilir Indragiri
Hilir

Dumai Indragiri
Hulu

Anopheles sundaicus 47 (21.46) 22 (10.04) 50  (22.83) 43 (19.63) 162 (73.97)

Anopheles subpictus 10 (4.57) 34 (15.53) 12 (5.48) 0 (0) 56 (25.57)

Anopheles

balabacensis

0 (0) 1 (0.46) 0 (0) 0 (0) 1 (0.46)

Total 57 57 62 43 219 (100)

According to table 2, the species of Anopheles
mosquitoes in Riau Province which have been
identified amount to as much as 219 mosquitoes.
Consist of 162 An. sundaicus mosquitoes (73.97
%), 56 An. subpictus mosquitoes (25.57 %) and 1
An. balabacensis mosquitoes (0.46 %).

All 3 species are distinguished by Anopheles
mosquitoes key identification. An. sundaicus (Figure

2a and figure 2b) has speckled femur and tibia, no
broad white band at the tibia-tarsal joint, and dark
tarsus 5. An. subpictus (Figure 3a and figure 3b)
has no speckled femur and tibia, no broad white band
at the tibia-tarsal joint and dark tarsus 5. An.
balabacensis (Figure 4) with speckled femur and
tibia, with broad white band at the tibia-tarsal joint
and many dark segment on the sixth vein of the wings.
15,17
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The Overview Of Environment as The
Breeding Places Of Anopheles Mosquitoes

The overview of environment as the breeding
places of Anopheles mosquitoes was done with
observations on the morning that aims to determine
the Anopheles mosquitoes breeding places. Followed
by Anopheles larvae detention with 2 different
sampling locations for each location: swamps,

ditches, rivers, ponds, puddles which aims to verify
whether the sites were the breeding places of
Anopheles mosquitoes. Observation and detention
carried out in 4 Districts / City: Rokan Hilir District,
Indragiri Hilir District and Dumai City. The overview
of environment as the breeding places of Anopheles
mosquitoes can be seen in table 3.

Table 3 The Overview of Environment as the Breeding Places of Anopheles Mosquitoes

Breeding Places
Districts / City

Rokan Hilir Indragiri Hilir Dumai

Swamp 1
Swamp 2

Ditch 1

Ditch 2
River 1

River 2

Pond 1
Pond 2

Puddle 1

Puddle 2

Negative
Positive

Negative

Negative
Negative

Negative

Negative
Negative

Negative

Negative

Negative
Negative

Negative

Negative
Negative

Negative

Negative
Negative

Positive

Positive

Negative
Negative

Negative

Negative
Negative

Negative

Negative
Negative

Positive

Negative

According to table 3, from 30 breeding places,
there were 4 location that was at  swamp 2 in Rokan
Hilir and Rokan Hulu District, Puddle 1 and 2 in
Indragiri Hilir District and Puddle 1 in Dumai City
with positive Anopheles larvae.

DISCUSSION

This research was a descriptive study including
collection and identification of Anopheles mosquitoes
species in Riau Province and the overview of the
environment as the breeding places of Anopheles
mosquitoes. Based on the results of identification,
there were 2252 mosquitoes consists of Anophelini
Tribe and Culicini Tribe.

 (9.72%) and 2033 Culicini Tribe Mosquitoes
(90.28%) which means that Culicini Tribe was more
dominant compared to Anophelini tribe. Culicini Tribe
consists of Aedes, Culex, Mansonia and others.17

Collection was done at night, so the mosquitoes
caught were night-bitter mosquitoes. Night-bitter
mosquitoes are Anopheles, Culex, and
Mansonia.19,20

This result was similar with some previous
researches. According to Rosa et al 20 study in
Lampung in 2009 stated that Culicini Tribe was the
most dominating Tribe in the amount of 88.37% and
92.21% both in the home and outside the home and
followed by Anophelini Tribe 11.64% in the home
and 7.79% outside the home. The study result
conducted by Taviv at Village II Nipah Panjang and
Teluk rendak Jambi also stated that Culicini Tribe
was the most dominating compared to Anophelini
Tribe.21 This result was due to Culicini Tribe
population is larger than Anophelini tribe and there
are many breeding places that support the Culicini
Tribe. For example, Culex mosquitoes can breed in
any puddles that are directly related to ground.21

The species of Anopheles mosquitoes in Riau
Province which have been identified amount to as
much as 219 mosquitoes overall.  They consisted of
162 An. sundaicus mosquitoes (73.97 %), 56 An.
subpictus mosquitoes (25.57 %) and 1 An.
balabacensis mosquitoes (0.46 %).

All 3 species are distinguished by Anopheles
mosquitoes key identification. An. sundaicus has
speckled femur and tibia, no broad white band at
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the tibia-tarsal joint, hind tarsus 5 all dark and two
dark segments on the sixth vein of the wings. An.
subpictus has no speckled femur and tibia, no broad
white band at the tibia-tarsal joint and hind tarsus 5
all dark. An. balabacensis has speckled femur and
tibia, with broad white band at the tibia-tarsal joint
and many dark segments on the sixth vein of the
wings.17

This result was similar with some previous
researches. Kazwaini study at Hadakamali Village
East Nusa Tenggara stated that the most Anopheles
mosquitoes species found was An. sundaicus and
An. subpictus. An. sundaicus was the most
dominating species (92.84 %).23 Shinta study in
Banyuwangi beach West Java also stated that An.
sundaicus (67.86 %) was the most dominating
species.24 Rosa in Lampung in 2009 also stated that
An. sundaicus was the most dominating species as
much as 58.87 %.21

Based on the result of this study and previous
study, it could be seen that An. sundaicus was the
most dominating species. Based on theory, there are
4 different location as the breeding places of
Anopheles. There are coastal areas, inland areas,
the foot of the mountain and mountain. The coastal
area which consists of swamp, pond, lagoon and
mangrove plants are the breeding places of An.
sundaicus and An. subpictus. Inland area which
consists of rice fields, swamps, ponds, and irrigation
channels are the breeding places of An. subpictus,
An. aconitus, An. barbirostris, An. nigerrimus and
An. sinensis. The foot of a mountain which consists
of plantations and forests are the breeding places of
Anopheles balabacencis and mountain is the
breeding place of Anopheles maculatus.9

Topographic of  Riau Province is generally low-
land, a lot of small islands, and a tropical climate
which are match with the breeding places of
Anopheles mosquitoes. Topographic of the study
area is an area with a lot of trenches, rivers,
plantations, rice fields, woods, and close to the beach
area which are the breeding places of An.
sundaicus, An. subpictus and An. balabacensis5
10This is the reason why there are An. sundaicus,
An. subpictus and An. balabacensis found in Riau
Province.

Bionomics of Anopheles sundaicus are night-
bitter mosquitoes, exophagy, exophily and zoophily,

has a long flying distances, ranging from 1,9-6 km
dan the longevity reanged from 8-9 days.25.26  Biting
activity of An. sundaicus reached its peak at 20.00-
21.00 o’clock dan 22.00-01.00 o’clock inside the
house, at 23:00-24:00 o’clock and 03.00-05.00
o’clock outside the house.26 Bionomics of An.
subpictus are night bitter-mosquitoes, eksophily,
zoophily, exophagy>endophagy, flying distances
ranged from 1,5-6 km dan the longevity ranged
from2-21 days and >50% of them have the longevity
more than 7 days.28,29 Biting activity of An.
sundaicus reached its peak at 22.00-23.00 o’clock
dan 02.00-03.00 o’clock inside the house, at 19:00-
20:00 o’clock, 23.00-01.00 o’clock and 03.00-05.00
o’clock outside the house.27 Bionomics of Anopheles
balabacensis are night-bitter mosquitoes endophily
and zoophily.30 Anopheles balabacensis is active
in the second quarter of the night until the morning.31

Collection was done at 19.00-06.00 in the
outdoors, especially around the cattle sheds and An.
sundaicus, An. subpictus dan An. balabacensis
were found in this study. Based on theory and
previous research, bionomics of both species matched
to the location and time of collection. It is very
important to know the behavior and habitat of each
species of Anopheles mosquitoes that are beneficial
for the eradication and prevention of malaria cases
in Riau Province as a malaria endemic area.

The overview of environment as the breeding
places of Anopheles mosquitoes was done with
observations on the morning that aims to determine
the Anopheles mosquitoes breeding places. Followed
by Anopheles larvae detention with 2 different
sampling locations for each location : swamps,
ditches, rivers, ponds, puddles which aims to verify
whether the sites were the breeding places of
Anopheles mosquitoes. Observation and detention
carried out in 3 Districts / City: Rokan Hilir District,
Indragiri Hilir District and Dumai City. The results
from 30 locations showed that there were 4 positive
locations for Anopheles larvae, two swamps in Rokan
Hilir District, Puddle 1 and 2 in Indragiri Hilir District
and Puddle  in Dumai City.

The sampling sites were adapted to the
breeding places of Anopheles mosquitoes existing
in theory and previous study. Swamps, ditches, rivers,
ponds, puddles are directly related to ground which
is the breeding places of Anopheles mosquitoes,
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according to Bustam study which stated that the
breeding places of Anopheles mosquitoes are murky
water and clear water that is directly related to the
ground.32 Kazwaini dan Boewono study also stated
that Anopheles mosquitoes like ground related
puddle, murky water, clear water, brackish water in
estuaries, swamps with no relation to the sea,
sewers, flowing water and stagnant water condition
and sunlight exposure or no sunlight exposure.9,32-34

This result was similar with some previous
researches. –The study conducted by sariin 2007 at
Rukoh Village  Syiah Kuala District Banda Aceh
City stated that the breeding places of Anopheles
mosquitoes are swamps.35 Shinta study at Batam in
2010 stated that the breeding places of Anopheles
mosquitoes are swamps, puddles, ditches, and
others.36 Nurhayati also stated that there are 6 kinds
of Anopheles mosquitoes breeding places include
swamps, puddles, water containers, sink leg, cattle
drinking containers and ditches.37 Topographic of
Riau Province consist of swamps, ditches, rivers and
puddles which were the location expected to be the
breeding places of Anopheles mosquitoes.

In this study, swamps and puddles are the
location with calm water while the ditches and rivers
are the location with flowing water. Based on theory
and previous research, many factors can affect the
breeding places of Anopheles mosquitoes. One of
the factors that can influence the breeding places of
Anopheles mosquitoes is physical factor that is rain.
This study was conducted in December, which is in
rainy season. More heavy rain, the water level and
water flow will become swifter primarily on the
location of rivers and streams. Heavy water flow
will eliminate the larvae because its carried away
by the water flow.38 Ernamaiyanti study stated that
Anopheles mosquitoes preferstagnant water to
breed, e.g  in swamps and quiet ditches. Beside rain
factor, sunlight is also very affecting the existence
of Anopheles larvae. Each species of Anopheles
mosquitoes have the most favored places to breed
that are directy exposed to sunlight or indirectly
exposed. Sunlight is a natural energy that affects
the humidity and temperature. Humidity and
temperature also affect the existence of Anopheles
larvae.39 The results of this study found Anopheles
larvae at puddles around the cattle sheds. Muchid
study in Middle Sulawesi also stated that puddles

around the cattle sheds were the breeding places of
Anopheles mosquitoes.40

It is important to know the exact breeding
places of Anopheles mosquitoes in order to control
the Anopheles mosquitoes as the malaria vector.
Some efforts on vector control can be done, e.g
larviciding (control of the Anopheles larvae
chemically using insecticide), biological control (using
larvae-eating fish), environmental management and
the others.41

The efforts of vector control on the three
species found in this study that is draining the flooded
swamps, draining the stagnant water in the mangrove
plants, cleaning the estuaries and setting the salinity
in the area.42 The breeding places of Anopheles
mosquitoes can be affected by many factors, such
as physical factors, biological factors and socio-
cultural factors. Therefore, furtherstudy onthe
factors that may affect the Anopheles mosquitoes
breeding places as the vector of malaria needed to
be conducted.

CONCLUSION

From this descriptive research, identification of
the Anopheles mosquitoes species in Riau Province
as a malaria hipoendemic area can be concluded
that Anopheles mosquitoes species found in Riau
Province were Anopheles sundaicus, Anopheles
subpictus and Anopheles balabacensis. Breeding
Places of Anopheles mosquitoes in Riau Province
were swamp and puddles.
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