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Abstract. Augustina I, Kurniawan MYI, Triawan N, Manta MF, Riyadi NR, Syahridho MA, Ratnasari A, Karmila M, Jabal AR. 2024. 
Survey of mosquitoes species in Henda Village, Pulang Pisau District, Central Kalimantan, Indonesia in filariasis case area. 
Biodiversitas 25: 4886-4893. Filariasis is a zoonotic disease found in tropical regions. One of the filariasis endemic areas is Henda 

Village, Pulang Pisau District, Central Kalimantan Province, Indonesia. Three cases of filariasis cases were identified in Henda Village. 
This study aimed to identify mosquito species that act as vectors in Henda Village. Mosquito samples were collected using human 
landing collection, resting collection, animal-baited traps, animal barrier screens, and light traps. A total of 650 mosquitoes were 
collected, including Culex quinquefasciatus (n=361), Mansonia bonneae (n=134), Mansonia uniformis (n=90), Aedes aegypti (n=46), 
Aedes albopictus (n=13), Coquillettidia crassipes (n=5), and Anopheles barbirostris (n=1). The human landing collection method caught 
the highest number of mosquitoes at 438 mosquitoes. Overall, the total number of mosquitoes obtained, the highest number of 
mosquitoes obtained was the species of Culex sp. was Cx. quinquefasciatus. 
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INTRODUCTION  

Filariasis continues to be a global health concern, 

including in Indonesia. This disease is caused by mosquito-

transmitted filarial worms (Lourens and Ferrell 2019). 

These worms inhabit the ducts and lymph nodes, causing 

fever, lymph duct, and lymph node inflammation (Yamin 

2019). Without adequate care, chronic disease can cause 

permanent disability, limiting activity, and productivity 

(Zeldenryk et al. 2012; Yamin 2019). Filariasis rarely 

causes death but suffers socio-economic losses and 

decreases productivity. 

Filariasis is a zoonotic disease caused by filarial worms 
Wuchereria bancrofti, Brugia malayi, and Brugia timori 

that can be transmitted by a variety of mosquito species 

(Bockarie et al. 2009; Ministry of Health 2014). Five 

mosquito genera have been reported as filariasis vectors, 

i.e., Mansonia, Anopheles, Culex, Aedes, and Armigeres 

(Ministry of Health 2014). The species of Anopheles that 

have been identified as vectors of B. malayi, B. timori, and 

W. bancrofti are An. aconitus, An. barbirostris, An. 

flavirostris, An. maculatus, An. minimus, An. nigerrimus, 

An. subpictus, and An. vagus (Ministry of Health 2014; 

B2P2VRP 2017). Culex sp. species recorded as being able 
to act as filariasis vectors are Cx. fuscocephala, Cx. sitiens, 

Cx. whitmorei, Cx. annulirostris, and Cx. quinquefasciatus 

(Ministry of Health 2014; B2P2VRP 2017; Lupenza et al. 

2021). Meanwhile, from Mansonia species is Ma. bonneae, 

Ma. indiana, Ma. uniformis, Ma. dives, which act as 

filariasis vectors (Ughasi et al. 2012; Ministry of Health 

2014; B2P2VRP 2017). Currently, Ma. uniformis is a 

confirmed filariasis vector in Central Kalimantan, 

Indonesia (B2P2VRP 2017; Ridha 2018; Ridha et al. 

2020). Additionally, cases of filariasis have also been 

reported in cats, dogs, and Macaca fascicularis in Central 

Kalimantan (Rahayu et al. 2020). 
In 2018, 51 million cases of filariasis were found 

worldwide with the highest prevalence of filariasis is found 
in West Africa, Central Africa, and Papua New Guinea 

(Cromwell et al. 2020). In 2021, Indonesia reported 9,354 

cases of chronic filariasis, making it still common on the 

country (Ministry of Health 2021). A total of 236 regencies 

or cities in 28 Provinces of Indonesia are recorded as 

filariasis endemic areas. Central Kalimantan is one of the 

provinces with endemic filariasis. In 2021, Central 

Kalimantan was ranked 22 out of 34 provinces, with 49 

chronic cases of filariasis (Ministry of Health 2021). Based 

on data from the Central Kalimantan Health Office in 2021, 

49 chronic cases of filariasis were found in Central 
Kalimantan consists of 14 districts or cities, with eight 

areas being classified as endemic areas (Central 

Kalimantan Health Service 2021). Furthermore, according 
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to the Central Kalimantan Health Office (2021), there were 

34 cases in East Kotawaringin, three cases in Pulang Pisau, 

three cases in Lamandau, two cases in Kapuas, two cases of 

Murung Raya, two cases in Seruyan, two cases in West 

Kotawaringin, and one case in Katingan.  

According to the Central Bureau of Statistics, Pulang 

Pisau District cover a total area of 1,323 km2 and has a 

population of 8,286. Henda Village is one of eight villages 

in Jabiren Raya Sub-district, Pulang Pisau District (BPS 

Kabupaten Pulang Pisau 2020). It spans an area of 
approximately 25,000 hectares and is home to 686 people 

with the majority of the people work as farmers (Tim 

Pemetaan Desa Henda 2018). Those working as farmers 

have an 8.4 times higher risk of contracting filariasis 

compared to those in other occupations. Additionally, 

residence near rice fields and plantations are significantly 

linked to the incidence of filariasis (Irfan et al. 2018). The 

village predominantly comprises of plantations and forests, 

some of which contain peat swamps, increasing the 

chances of mosquito breeding. This study aimed to identify 

the mosquito species acting as filariasis vectors in Henda 
Village, Pulang Pisau District, Central Kalimantan 

Province, Indonesia.  

MATERIALS AND METHODS  

Study area  

Henda Village is one of 8 villages in the Jabiren Raya 

Sub-district, Pulang Pisau District, Central Kalimantan, 

Indonesia. It is located at coordinates 2°36'13.3" N and 

114°12'35.5" E, consisting of plains, lowlands, swamps and 

peatlands with an area of 18,750 ha (Tim Pemetaan Desa 

Henda). The village is strategically positioned on the banks 

of the Kahayan River and is passed by the main road 
between the provinces of Central Kalimantan and South 

Kalimantan. Henda Village has a tropical and humid 

climate, with temperatures ranging from 23-30°C and an 

average annual rainfall of 6 mm. The air temperature 

reaches a maximum of 32.5°C and a minimum of 22.9°C. 

The relative humidity is consistently high, averaging above 

80%, with more than 50% sunlight. The rainy season in 

Henda Village occurs between 7 to 9 months, with a 

monthly rainfall of 20 mm, while the dry season occurs for 

less than 2 months. Rain is spread throughout the year, with 

the highest rainfall falling in November to December and 

January to March.  
A study on mosquitoes was conducted for one month, 

starting in July 2022 in the Henda Village, Pulang Pisau 

District, Central Kalimantan, Indonesia. with twelve 

sampling locations that chosen based on location variation, 

outskirts location with easy access, and the highest number 

of dengue cases (Figure 1, Table 1). 
 
 
 

Table 1. Latitudes and longitudes of the study locations in the 
Henda Village, Pulang Pisau District, Indonesia 

 

Collection methods Site 

Human landing collection a. 2°36'13.4"S 114°12'48.5"E 
b. 2°36'11.7"S 114°12'48.7"E 
c. 2°36'08.7"S 114°12'48.5"E 
d. 2°36'05.1"S 114°12'49.0"E 

Resting collection a. 2°36'05.1"S 114°12'49.0"E 

b. 2°36'08.7"S 114°12'48.5"E 

Animal barrier screen 2°36'08.7"S 114°12'48.5"E 

Animal baited trap 2°36'11.5"S 114°12'47.4"E 

Light trap a. 2°36'27.9"S 114°12'52.5"E 
b. 2°36'13.0"S 114°12'47.2"E 
c. 2°36'09.4"S 114°12'48.6"E 
d. 2°36'08.0"S 114°12'49.0"E 

 

 

 

 
 
Figure 1. Location of Henda Village, Pulang Pisau District, Central Kalimantan Province, Indonesia with the survey sites 
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 Procedure 

This study is a descriptive observational study with a 

simple random sampling design. Sampling was conducted 

for fourteen days in July 2022 in Henda Village, Pulang 

Pisau District, Central Kalimantan Province, Indonesia. 

The limited time for sampling was due to limited permits 

and only a few houses from the community were willing to 

be sample. This research has been approved by the Health 

Research Ethics Committee of the University of Palangka 

Raya Medical Faculty number 99/UN24.9/LL/2022. This 
study used five methods of catching mosquitoes, i.e., 

animal-baited traps (ABT), animal barrier screens (ABS), 

light traps (LT), human landing collections (HLC), and 

resting collections (RC). The five methods used to collect 

mosquitoes are from 18:00-06:00 (Ministry of Health 

2017). The collected adult mosquitoes were grouped and 

counted based on the sampling location. Mosquitoes were 

placed on a glass object using insect dissection. Mosquito 

identification was done using an Olympus stereo 

microscope with a using a taxonomic identification key of 

mosquito by Rueda (2004), O’Connor and Soepanto (1999) 
and Ministry of Health Indonesia (2017). Sample mapping 

using Garmin GPS and visually displayed using the 

ArcGIS application version 10.5. 

Animal-baited trap (ABT) 

Animal-baited traps are installed on poles or trees. The 

animal-baited trap is adjusted according to the livestock 

size and the catcher’s height. The trap will be opened every 

45 minutes and then given 15 minutes to catch mosquitoes 

using an aspirator (Ministry of Health 2017).  

Animal barrier screen (ABS) 

The animal barrier screen method was applied around 
the livestock pen using a 2 m high mosquito net tied to a 

wooden pole with a distance of 2 m and a length of 10 m, 

so that it can function to prevent mosquitoes from entering 

through the mosquito net (Davidson et al. 2019). The 

barrier screen was installed in an open space with a parallel 

position and a distance (10-15 m) from vegetation and 

community settlements in the village. The barrier screen 

was installed in the same position throughout the study. 

Mosquito collection was carried out by researchers by 

walking on each side of the trap for 15-20 minutes using a 

flashlight to see mosquitoes that were resting and collecting 

mosquitoes using an aspirator (Burkot et al. 2013). 
Furthermore, the mosquitoes were put into paper cups that 

were given gauze and rubber bands as adhesive (Davidson 

et al. 2019; Rahma et al. 2020). 

Light trap (LT) 

The light trap method works by placing a light trap 

inside the house and near animal cages. Mosquitoes 

trapped in the light trap will be transferred to a paper cup 

using an aspirator (Ministry of Health 2017; Mwanga et al. 

2019). 

Human landing collection (HLC) 

The method of catching mosquitoes by perching on 
humans is conducted according to Ministry of Health 

Indonesia (2017). Mosquitoes were caught when they perch 

on the human body. This process involves four houses, 

each house is sampled by two people as bait who are on 

duty outside and inside the house who have agreed to be 

respondents. The mosquito catcher attaches the lower legs 

to the mosquito bait. Mosquitoes that perch on the open 

body are sucked using an aspirator and placed in a paper 

cup lined with gauze. Every hour, mosquitoes caught in 

different places are placed in paper cups lined with gauze 

and tied with rubber bands. The duration of catching each 
hour is 40 minutes, after which the next five minutes are 

used by the mosquito catcher to rest. 

Resting collection (RC) 

This method is carried out simultaneously with the 

human landing collection method. Mosquitoes that land on 

the walls or around them will be sucked up using an 

aspirator, and then when the session is over, they can be 

put in a paper cup covered with gauze (Ministry of Health 

2017). The catching duration is 10 minutes every hour, 

after which catchers use the next five minutes to rest 

(Kusariana et al. 2021). 

Data analysis 

Data is presented with descriptive analysis to find out 

the percentage of distribution mosquitoe. Spatial 

distribution of mosquitoes was performed using IBM SPSS 

version 24. Distribution of mosquitoes was mapped by 

ArcGIS version 10.5 application. 

RESULTS AND DISCUSSION 

In Henda Village, Pulang Pisau District, Central 

Kalimantan Province, Indonesia, seven mosquito species 

were identified: Cx. quinquefasciatus, Ma. bonneae, Ma. 

uniformis, Ae. aegypti, Ae. albopictus, Cq. crassipes, and 
An. barbirostris. The morphological characteristics of each 

species are explicated as follows: 

Anopheles barbirostris has dark scales all over the 

proboscis, and there are no black scales on the clypeus. The 

thorax has scales on the antepronotal lobes, and there are 

no pale spots on the R2 veins on the wings. The abdomen 

has a few white scales between the medial and lateral. 

Midtarsomers usually lack pale streaking (Rattanarithikul 

et al. 2006a) (Figure 2.A).  

Mansonia bonneae has the pale and dark distribution of 

the proboscis that can be seen clearly and has supra-alar 

without or with curved white scales (Figure 2.B). Mansonia 
uniformis has part of the proboscis with visible pale and 

dark color, scutum on the thorax with a pair of pale green 

longitudinal lines, and the wings contain pale and dark 

scales in an asymmetrical distribution. Furthermore, the 

hind femur has five or more pale stripes (Darsie and 

Pradhan 1990; Rattanarithikul et al. 2006b) (Figure 2.C). 

Ae. aegypti has the entire proboscis without a white 

line, and the clypeus has white spots. The scutum is black 

or brown with a pair of submedian white lines or a lyre-like 

appearance, and the mesepimeron has two separate white 

scales. In addition, the leg has a knee spot on the femur, the 
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middle part is missing three white spots on the anterior 

surface, and the back of the fifth tarsomere is white (Figure 

2.D). Meanwhile, Ae. albopictus has the proboscis without 

a white band in the submedian part, and the clypeus has no 

white spots. Instead, the scutum has a white line in the 

median, and the mesepimeron has a white spot forming a 

“v” shape. In addition, the middle femur has a long white 

line (Rueda 2004) (Figure 2.E). 

Coquillettidia crassipes has bright yellow scutellum 

without scales, dark-brown wing scales, and wings without 
spots that are pale and dark. The pleural integument on the 

abdomen is yellow to orange-brown. Furthermore, there are 

no protruding scales on the distal femur (Yeo et al. 2019; 

Nugroho et al. 2020) (Figure 2.F). 

Culex quinquefasciatus lacks a pale band pattern on the 

cephalic region of the proboscis. The mesokatepisternum 

and mesepimeron of this species do not have dark and pale 

patterns. The mesepimeral has one or two setae on the 

underside, and terga’s abdomen has a pale band at its base. 

In addition, the tarsomeres are dark in color (Figure 2.G). 

The total number of mosquitoes captured using five 

methods presents total of 650 female mosquitoes. The 

human landing collection method was the most effective, 

capturing 438 mosquitoes. The majority of the captured 
mosquito species found were Cx. quinquefasciatus with 

361 individuals (Table 2). 

 
 

 
 
Figure 2. Adult mosquito species found in Henda Village Central Kalimantan Province, Indonesia. A. Anopheles barbirostris; B. 

Mansonia bonneae; C. Mansonia uniformis; D. Aedes albopictus; E. Aedes aegypti; F. Coquillettidia crassipes; G. Culex quinquefasciatus 

 

 

 
Table 2. Number of mosquitoes with five collection methods in Henda Village, Pulang Pisau District Central Kalimantan Province, 
Indonesia  
 

Species 
Methods 

Total 
LT RC HLC ABT ABS 

An. barbirostris 0 0 0 0 1 1 
Ma. bonneae 0 5 74 0 55 134 
Ma. uniformis 0 4 53 0 33 90 
Ae. albopictus 0 0 7 2 4 13 
Ae. aegypti 7 4 31 0 4 46 

Cq. crassipes 0 0 0 0 5 5 
Cx. quinquefasciatus 0 0 273 1 87 361 
Total 7 13 438 3 189 650 
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Discussion 

Filariasis is caused by filarial worms carried by vectors 

(Lourens and Ferrell 2019). Microfilariae are carried by 

Aedes spp., Culex spp., Mansonia spp., Armigeres spp., and 

Anopheles spp. (Ministry of Health 2014). Since 2018, 51 

million people have been infected with filariasis parasites 

(Cromwell et al. 2020). According to the Ministry of 

Health (2021), there were 9,354 cases of filariasis, with the 

highest number occurring in Papua Province. According to 

the Health Office of Central Kalimantan, there were 49 
cases of filariasis in Central Kalimantan, including four in 

Henda Village (Central Kalimantan Health Service 2021).  

Culex quinquefasciatus can be found in South America, 

Central America, Africa, South Asia, Australia, New 

Zealand, and Southeast Asia (Nugroho and Mujiyono 2021; 

Samy et al. 2016). In addition, these mosquitoes are found 

in tropical and subtropical areas (Jones and Coleman 

2005). Culex sp. is evenly distributed throughout Indonesia, 

especially in Sumatra, Java, Kalimantan, Sulawesi, East 

Nusa Tenggara, and Papua (O’Connor and Sopa 1981). 

According to Siwiendrayanti et al. (2021) and Chen et al. 
(2009), the breeding places of Cx. quinquefasciatus resides 

in puddles, gutters, and plastic containers. Breeding places 

found in Henda Village include pools of water and plastic 

containers. Stagnant water is often found because some 

houses dispose of household waste near their homes so that 

it can become a breeding place for mosquitoes. 

Mansonia uniformis is present in countries such as 

Ethiopia, Tasmania, Melanesia, Micronesia, Polynesia, 

Australia, Japan, Korea, and Indonesia (Knight and Stone 

1977; Nugroho et al. 2021). Mansonia spp. can be found on 

various islands in Indonesia, including Sumatra, Java, 
Kalimantan, Sulawesi, Maluku, and the Nusa Tenggara 

Islands (Nugroho et al. 2021). In addition, several species 

of Mansonia sp. that have been confirmed as filariasis 

vectors in Indonesia are Ma. indiana, Ma. annulata, Ma. 

bonneae, Ma. annulifera, and Ma. dives (B2P2VRP 2017). 

According to Wharton (1962) and Apiwathnasorn et al. 

(2006), the breeding place of Ma. bonneae is found in 

swamps or peat forest swamps. According to Pratiwi et al. 

(2018) and Wharton (1962), breeding places for Ma. 

uniformis in the form of swamps, rivers in forest areas, and 

rice fields with aquatic plants. Mansonia sp. larvae attached 

to the roots of aquatic plants. In Henda Village, various 
locations are covered with quite dense water plants (WHO 

2013), which can serve as potential habitats for mosquito 

larvae as they provide protection from predators.  

Aedes aegypti and Ae. albopictus are found in several 

countries, including Brazil, the United States, Mexico, 

Cuba, Argentina, Trinidad and Tobago, Venezuela, 

Colombia, Puerto Rico, Peru, Senegal, Cameroon, Kenya, 

Tanzania, Nigeria, Madagascar, Gabon, Mayotte, Sierra 

Leone, Taiwan, Indonesia, Thailand, India, Australia, 

Vietnam, Malaysia, Singapore, Philippines, and Cambodia 

(Kraemer et al. 2015). In Indonesia, Aedes present in all 
provinces (Heriawati et al. 2020). According to Ratnasari et 

al. (2020) and Augustina et al. (2021), breeding sites for 

Ae. aegypti and Ae. albopictus are in used tires, water 

drums, abandoned boats, pails, plant pots, and other 

containers. Since Henda Village is located on the banks of 

the Kahayan River, many residents’ boats are placed on the 

riverbank. Abandoned boats increase the likelihood that 

they will serve as mosquito breeding places. There are also 

numerous water drums and buckets in residents’ homes, 

which can serve as mosquito breeding spots. Coquillettidia 

crassipes are spread across several Indonesian islands, such 

as Sumatra, Java, Kalimantan, Nusa Tenggara, Sulawesi, 

Maluku, and Papua. The egg or larval stage of 

Coquillettidia sp. is attached to the roots of aquatic plants 

in ponds, lakes, swamps, ditches, ditches, and wells. Due to 
the river’s tides, the Kahayan River’s water level will 

decrease, causing several locations to become puddles and 

overgrown with aquatic plants to become breeding places 

for Mansonia sp. (Nugroho et al. 2020). 

Anopheles barbirostris is widespread in India, Pakistan, 

Nepal, Sri Lanka, Vietnam, Thailand, Malaysia, Cambodia, 

China, Myanmar, Australia, and Indonesia (Reid 1962; 

Sinka et al. 2011). In Indonesia, An. barbirostris is present 

in provinces in Indonesia, such as Jambi, DKI Jakarta, 

Yogyakarta, Bali, Central Kalimantan, North Kalimantan, 

South Sulawesi, Riau Archipelago, and West Papua 
(Setiyaningsih et al. 2020). Anopheles mosquitoes inhabit 

various natural habitats, including swamps, calm rivers, 

and rice fields (Lestari et al. 2016). An. barbirostris are 

often found in plantations and forests with ditches and 

rivers with a calm flow. Clear streams in rivers and ditches 

can serve as potential breeding places for Anopheles sp. 

The rainfall in Pulang Pisau District in July 2022 was 

50-100 mm (BMKG 2022b) and increased in August 2022 

to 100-150 mm (BMKG 2022a). According to Ridha et al. 

(2018) and Chandra and Mukherjee (2022), rainfall can 

affect the age of mosquitoes. Therefore, high rainfall can 
affect the mosquito population in the region. On the other 

hand, the low rainfall in Henda Village can increase the age 

of mosquitoes so that more mosquitoes will be obtained in 

the collection process. 

The average temperature in Henda Village from July to 

August is 26°C, and the wind speed at an altitude of 10 

meters is 0.68 m/s (NASA 2022). According to Pratiwi et 

al. (2021) and Yahya et al. (2019), the optimum 

temperature for mosquitoes survival is between to live is 

around 25 and 27°C. Temperature is closely related to the 

survival and development of mosquitoes. Temperature 

below 10°C and above 40°C will halt their development 
(Yahya et al. 2019). During the study period, the 

temperature in Henda Village is conductive mosquitoes 

breeding. According to Endo and Eltahir (2018) and 

Adeleke et al. (2022), high wind speeds will reduce the 

activity of mosquitoes in flying to suck blood or nectar. 

Wind speeds above 0.9 m/s are the main inhibiting factor 

for mosquito activity in China (Wong and Jim 2017). Low 

wind speed will make it easier for mosquitoes to detect 

CO2 emitted by humans and increase mosquito activity in 

sucking blood or nectar. The relatively low wind speed in 

Henda Village supports mosquitoes in detecting human 
scent. 

The human landing collection method captured 438 

mosquitoes, including Cx. quinquefasciatus, Ma. bonneae, 

Ma. uniformis, Ae. aegypti, and Ae. albopictus. Meanwhile, 

the animal barrier screen caught Cx. quinquefasciatus the 
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most. According to Maksud et al. (2020), the most 

successful mosquitoes collections using the human landing 

collection method were Cx. quinquefasciatus and Cx. 

vishnui. Cx. quinquefasciatus can be found in Henda 

Village because many potential places can be used to lay 

their eggs. According to Dormont et al. (2021), each 

mosquito species has its attractant. Several attractants that 

can attract mosquitoes include CO2, human body odor, and 

animal body odor. The high number of collections using 

the human landing collection method is associated with 
attractants released by humans, such as lactic acid, 

carboxylic acids, ammonia, ketones, alcohols, aldehydes, 

and CO2 (Bello and Cardé 2022).  

The animal barrier screen method captured a total of 

189 mosquitoes, including Cx quinquefasciatus, Ma. 

bonneae, Ma. uniformis, Ae. aegypti, Ae. albopictus, Cq. 

crassipes, and An. barbirostris. Culex quinquefasciatus 

was the most commonly collected mosquito using this 

method. According to Rahma et al. (2020), this method can 

capture Culex sp., Mansonia sp., Aedes sp., Coquillettidia 

sp., and Anopheles sp. Burkot et al. (2013) also 
demonstrated that animal barrier screen method was most 

successful in capturing Cx. quinquefasciatus. In Henda 

Village, a potential breeding site for Cx. quinquefasciatus 

is a pool of water near the residents’ settlements and a ditch 

near the residents’ plantations. 

The resting collection method captured a total of 13 

mosquitoes, which included the species Ma. bonneae, Ma. 

uniformis, and Ae. aegypti. This finding is consistent with 

the results reported by Rohani et al. (2013). Among these, 

Ma. bonneae was the most frequently collected species 

using the resting collection method, as noted by both 
Supranelfy et al. (2012) and Rohani et al. (2013).  

The light trap method caught seven individuals Ae. 

aegypti. This study aligns with the findings of Pimnon et al. 

(2022) where Ae. aegypti was also collected using a light 

trap. The low number of mosquitoes caught may be due to 

the light trap method being placed close to the human 

landing collection method, which makes mosquitoes more 

attracted to the attractants released by humans.  

The animal-baited trap method caught three mosquitoes 

species, Ae. albopictus, Cx. quinquefasciatus, and Ae. 

albopictus with Ae. albopictus being the most frequently 

collected species. According to Boyer et al. (2021), Ae. 
albopictus was captured more often than other Aedes sp. 

when using the animal-baited trap, as it has a preference for 

human blood. After feeding, Ae. albopictus seek a resting 

place. Its flight range can extend up to 434 meters (Bonnet 

and Worcester 1946). The area surrounding the animal-

baited trap consists of houses, providing potential resting 

sites for the mosquitoes after feeding.  

In conclusion, this study offers valuable insights for 

prevention and control of filariasis vectors. These insights 

focus on lesser-known breeding sites in the community, 

effective methods for vector elimination, and the resting 
habits of filariasis vector mosquitoes. 

ACKNOWLEDGEMENTS 

The authors thank the Mr. Letus, Head of Henda Village 

Central Kalimantan Province for supporting this research. 

REFERENCES 

Adeleke ED, Shittu RA, Beierkuhnlein C, Thomas SM. 2022. High wind 

speed prevents the establishment of the disease vector mosquito 

Aedes albopictus in its climatic niche in Europe. Front Environ Sci 

10: 1-13. DOI: 10.3389/fenvs.2022.846243. 

Apiwathnasorn C. Samung Y, Prummongkol S, Asavanich A, 

Komalamisra N, Mccall P. 2006. Bionomics studies of Mansonia 

mosquitoes inhabiting the peat swamp forest. Southeast Asian J Trop 

Med Public Health 37 (2): 272-278. 

Augustina I, Jabal AR, Permana GI, Ratnasari A. 2021. Distribution and 

ecology of mosquito larvae in Pahandut Subdistrict, Palangkaraya 

City. J Phys: Conf Ser 1918 (5): 052018. DOI: 10.1088/1742-

6596/1918/5/052018.  

Bello JE, Cardé RT. 2022. Compounds from human odor induce attraction 

and landing in female yellow fever mosquitoes (Aedes aegypti). Sci 

Rep 12 (1): 1-13. DOI: 10.1038/s41598-022-19254-w. 

BMKG. 2022a. Analisis hujan Agustus 2022. Buletin Informasi Iklim 

September, 9. [Indonesian] 

BMKG. 2022b. Analisis hujan Juli 2022. Buletin Informasi Iklim 

Agustus, 8. [Indonesian] 

Bockarie MJ, Pedersen EM, White GB, Michael E. 2009. Role of vector 

control in the global program to eliminate lymphatic filariasis. Annu 

Rev Entomol 54: 469-487. DOI: 

10.1146/annurev.ento.54.110807.090626. 

Bonnet DD, Worcester DJ. 1946. The Dispersal of Aedes Albopictus in the 

Territory of Hawaii. Am J Trop Med Hyg s1-26 (4): 465-476. DOI: 

10.4269/ajtmh.1946.s1-26.465. 

Boyer S, Durand B, Yean S, Brengues C, Maquart PO, Fontenille D, 

Chevalier V. 2021. Host-feeding preference and diel activity of 

mosquito vectors of the Japanese encephalitis virus in rural 

Cambodia. Pathogens 10 (3): 1-14. DOI: 

10.3390/pathogens10030376. 

BPS Kabupaten Pulang Pisau. 2020. Jabiren Raya Subdistrict in figures 

(Kecamatan Jabiren Raya Dalam Angka). [Indonesian] 

Balai Besar Litbang Vektor dan Reservoir Penyakit (B2P2VRP). 2017. 

Riset Khusus Vektor dan Reservoir Penyakit: Pedoman Pengumpulan 

Data Vektor (nyamuk) di Lapangan. Balai Besar Penelitian dan 

Pengembangan Vektor dan Reservoir Penyakit, Salatiga. [Indonesian] 

Burkot TR, Russell TL, Reimer LJ, Bugoro H, Beebe NW, Cooper RD, 

Sukawati S, Collins FH, Lobo NF. 2013. Barrier screens: A method to 

sample blood-fed and host-seeking exophilic mosquitoes. Malaria J 

12 (49): 1-9. DOI: 10.1186/1475-2875-12-49. 

Chandra G, Mukherjee D. 2022. Chapter 35 Effect of climate change on 

mosquito population and changing pattern of some diseases 

transmitted by them. In: Sobti RC (eds.). Advances in Animal 

Experimentation and Modeling. Academic Press. DOI: 

10.1016/B978-0-323-90583-1.00030-1. 

Darsie RF, Pradhan SP. 1990. The mosquitoes of Nepal: their 

identification, distribution and biology. Mosq Syst 22 (2): 69-130. 

Davidson JR, Wahid I, Sudirman R, Makuru V, Hasan H, Arfah AM, Nur 

N, Hidayat MY, Allison L, Hendershot, Xiao H, Yu X, Asih PBS, 

Syafruddin D, Lobo NF. 2019. Comparative field evaluation of 

kelambu traps, barrier screens and barrier screens with eaves for 

longitudinal surveillance of adult Anopheles mosquitoes in Sulawesi, 

Indonesia. Parasites Vectors 12 (1): 1-14. DOI: 10.1186/s13071-019-

3649-7. 

Central Kalimantan Health Service. 2021. Filariasis and worm control 

policy in Indonesia (Kebijakan Penanggulangan Filariasis dan 

Kecacingan di Indonesia), Palangka Raya. [Indonesian] 

Chen CD, Lee HL, Stella-Wong SP, Lau KW, Sofian-Azirun M. 2009. 

Container survey of mosquito breeding sites in a university campus in 

Kuala Lumpur, Malaysia. Dengue Bull 33 (1): 187-193. 

Cromwell EA, Schmidt CA, Kwong KT, Pigott DM, Mupfasoni D, 

Biswas G, Shirude S, Hill E, Donkers KM, Abdoli A, Abrigo MR. 

2020. The global distribution of lymphatic filariasis, 2000-18: a 



 BIODIVERSITAS  25 (12): 4886-4893, December 2024 

 

4892 

geospatial analysis. Lancet Glob Health 8 (9): e1186-e1194. DOI: 

10.1016/S2214-109X(20)30286-2. 

Dormont L, Mulatier M, Carrasco D, Cohuet A. 2021. Mosquito 

attractants. J Chem Ecol 47 (4-5): 351-393. DOI: 10.1007/s10886-

021-01261-2. 

Endo N, Eltahir EAB. 2018. Prevention of malaria transmission around 

reservoirs: an observational and modelling study on the effect of wind 

direction and village location. Lancet Planet Health 2 (9): e406-e413. 

DOI: 10.1016/S2542-5196(18)30175-X. 

Heriawati D, Umami SF, Supardan D, Suhirman. 2020. Distribution of 

Aedes albopictus Mosquitoes in Indonesia. Adv Soc Sci Educ Human 

Res 408: 194-199. DOI: 10.2991/assehr.k.200220.035.  

Irfan, Kambuno NT, Israfil. 2018. Factors affecting the Incidence of 

filariasis in Welamosa Village Ende District East Nusa Tenggara. 

Global Med Health Commun 6 (2): 130-137. DOI: 

10.29313/gmhc.v6i2.3208. 

Jones JW, Coleman RE. 2005. Illustrated keys to the mosquitoes of 

Thailand II: Genera Culex and Lutzia. Southeast Asian J Trop Med 

Public Health 36 (2): 1-97. 

Ministry of Health. 2021. Indonesian Health Profile (Profil Kesehatan 

Indonesia). Jakarta. [Indonesian] 

Ministry of Health. 2017. Pedoman pengumpulan data vektor di lapangan: 

Riset Khusus Vektor dan Reservoir Penyakit di Indonesia. Jakarta. 

[Indonesian] 

Ministry of Health. 2014. Peraturan Menteri Kesehatan Republik 

Indonesia No. 94 Tahun 2014 tentang Penanggulangan Filariasis. 

Jakarta. [Indonesian] 

Knight KL, Stone AR. 1977. A catalog of the mosquitoes of the world 

(Diptera : Culicidae) second. Entomological Society of America, 

College Park Maryland. 

Kraemer MUG, Sinka ME, Duda KA, Mylne AQ, Shearer FM, Barker 

CM, Moore CG, Carvalho RG, Coelho GE, Van Bortel W, Hendrickx 

G, Schaffner F, Elyazar IR, Teng HJ, Brady OJ, Messina JP, Pigott 

DM, Scott TW, Smith DL, Wint GR, Hay SI. 2015. The global 

distribution of the arbovirus vectors Aedes aegypti and Ae. albopictus. 

eLife 4 (e08347): 1-18. DOI: 10.7554/eLife.08347. 

Kusariana N, Kusariana N, Ginandjar P, Ariyani V, Wurjanto M. 2021. 

Nocturnal activity of Aedes spp. in the filariasis endemic area in 

Central Java. Aspirator 13 (1): 47-54. DOI: 10.22435/asp.v13i1.4161. 

Lestari S, Adrial A, Rasyid R. 2016. Identifikasi nyamuk Anopheles 

sebagai vektor malaria dari survei larva di Kenagarian Sungai Pinang 

Kecamatan Koto XI Tarusan Kabupaten Pesisir Selatan. Jurnal 

Kesehatan Andalas 5 (3): 656-660. DOI: 10.25077/jka.v5i3.594. 

[Indonesian] 

Lourens GB, Ferrell DK. 2019. Lymphatic filariasis. Nursing Clin 54 (2): 

181-192. DOI: 10.1016/j.cnur.2019.02.007.  

Lupenza E, Gasarasi DB, Minzi OM. 2021. Lymphatic filariasis, infection 

status in Culex quinquefasciatus and Anopheles species after six 

rounds of mass drug administration in Masasi District, Tanzania. 

Infect Dis Poverty 10 (20): 1-11. DOI:10.1186/s40249-021-00808-5. 

Maksud M, Chadijah S, Mustafa H, Kurniawan A, Murni M. 2020. 

Keanekaragaman spesies nyamuk di daerah transmission assesment 

survey (TAS) filariasis di Kabupaten Enrekang, Provinsi Sulawesi 

Selatan. Balaba: Jurnal Litbang Pengendalian Penyakit Bersumber 

Binatang Banjarnegara 79-90. DOI: 10.22435/blb.v16i1.2814. 

[Indonesian] 

Mwanga EP, Ngowo HS, Mapua SA, Mmbando AS, Emmanuel W, 

Kaindoa EW, Kifungo K, Okumu FO. 2019. Evaluation of an 

ultraviolet LED trap for catching Anopheles and Culex mosquitoes in 

south-eastern Tanzania. Parasites Vectors 12 (1): 1-12. DOI: 

10.1186/s13071-019-3673-7. 

NASA. 2022. Daily Temperature and Wind Speed in Henda Village. 

USA. https://power.larc.nasa.gov/data-access-viewer/. 

Nugroho SS, Mujiyono, Ayuningrum FD, Setiyaningsi R, Astuti UNW. 

2020. A revised checklist of mosquitoes genus Coquillettidia Dyar, 

1905 (Diptera: Culicidae) from indonesia with key to species. 

Biodiversitas 21 (12): 5772-5777. DOI: 10.13057/biodiv/d211238. 

Nugroho SS, Mujiyono M. 2021. Pembaruan informasi taksonomi 

nyamuk dan kunci identifikasi fotografis genus nyamuk (Diptera: 

Culicidae) di Indonesia. J Entomologi Indonesia 18 (1): 55. DOI: 

10.5994/jei.18.1.55. [Indonesian] 

Nugroho SS, Mujiyono M, Ayuningrum FD. 2021. Species distribution 

update of Mansonia Blanchard, 1901 Mosquitoes (Diptera: Culicidae) 

in Indonesia with the illustrated key for female mosquito. Treubia 48 

(2): 117-128. DOI: 10.14203/treubia.v48i2.4176. 

O’Connor CT, Sopa T. 1981. A Checklist of the mosquitoes of Indonesia. 

US Naval Medical Research Unit No. 2. 

O’Connor, CT, Soepanto A. 1999. Buku Kunci Identifikasi Larva dan 

Nyamuk Anopheles spp. di Indonesia. Direktorat Jenderal 

Pemberantasan Penyakit Menular dan Penyehatan Lingkungan 

Pemukiman. Kementerian Kesehatan Indonesia, Indonesia. 

[Indonesian] 

Pimnon S, Ngoen-Klan R, Sumarnrote A, Chareonviriyaphap T. 2022. UV 

light-emitting-diode traps for collecting nocturnal biting mosquitoes 

in urban Bangkok. Insects 13 (6): 1-12. DOI: 

10.3390/insects13060526. 

Pratiwi R, Huda A, Ghiffari A, Anwar C. 2021. Biting Pattern and 

seasonality of filariasis vector of Mansonia spp. in endemic area of 

Banyuasin Regency, South Sumatera, Indonesia. Maced J Med Sci 9: 

509-517. DOI: 10.3889/OAMJMS.2021.6138.  

Pratiwi R, Anwar C, Salni, Hermansyah, Novrikasari, Hidayat R, Ghiffari 

A. 2018. Habitat characterization of Mansonia spp as filariasis vector 

in Banyuasin, South Sumatra, Indonesia. E3S Web Confer 68: 1-5. 

DOI: 10.1051/e3sconf/20186801004. 

Rahayu N, Suryatinah Y, Ipa M, Garjito TA, Dhewantara PW. 2020. 

Identification of filarial parasites in animals in human lymphatic 

filariasis endemic areas in Central Kalimantan, Indonesia. Adv Health 

Sci Res 22: 636-639. DOI: 10.2991/ahsr.k.200215.124. 

Rahma N, Rahma N, Hasan H, Ratnasari A, Wahid I. 2020. The 

application of novel methods of animal barrier screen and kelambu 

trap for mosquitoe’s surveillance in suth and West Sulawesi, 

Indonesia. Biodiversitas 21 (10): 4787-4794. DOI: 

10.13057/biodiv/d211044. 

Ratnasari A, Jabal AR, Rahma N, Rahmi SN, Karmila M, Wahid I. 2020. 

The ecology of Aedes aegypti and Aedes albopictus larvae habitat in 

coastal areas of South Sulawesi, Indonesia. Biodiversitas 21 (10): 

4648-4654. DOI: 10.13057/biodiv/d211025. 

Rattanarithikul R, Harrison BA, Panthusiri P, Peyton EL, Coleman R. 

2006a. Illustrated keys to the mosquitoes of Thailand III. Genera 

Aedeomyia, Ficalbia, Mimomyia, Hodgesia, Coquillettidia, 

Mansonia, and Uranotaenia. Southeast Asian J Trop Med Public 

Health 37 (1): 1-85. 

Rattanarithikul R, Harrison BA, Harrison BA, Harbach RE, Panthusiri P, 

Coleman RE, Panthusiri P. 2006b. Illustrated keys to the mosquitoes 

of Thailand IV. Anopheles. Southeast Asian J Trop Med Public 

Health 37 (2): 1-26. 

Reid JA. 1962. The Anopheles barbirostris group (Diptera, Culicidae). 

Bull Entomol Res 53 (1): 1-57. DOI: 10.1017/S0007485300047945. 

Ridha MR, Juhairiyah J, Fakhrizal D, 2018. Pengaruh iklim terhadap 

peluang umur nyamuk Mansonia spp di daerah endemis filariasis di 

Kabupaten Kapuas. J Kesehatan Lingkungan Indonesia 17 (2): 74. 

DOI: 10.14710/jkli.17.2.74-79. [Indonesian] 

Ridha M. 2018. Bionomik Mansonia uniformis dan Mansonia dives 

sebagai vektor filariasis pada beberapa wilayah di Kalimantan. 

BALABA: Jurnal Litbang Pengendalian Penyakit Bersumber 

Binatang Banjarnegara 14 (1): 63-70. DOI: 10.22435/blb.v14i1.295. 

[Indonesian]  

Ridha MR, Rahayu N, Hairani B, Perwitasari D, Kusumaningtyas H. 

2020. Biodiversity of mosquitoes and Mansonia uniformis as a 

potential vector of Wuchereria bancrofti in Hulu Sungai Utara 

District, South Kalimantan, Indonesia. Vet World 13 (12): 2815-2821. 

DOI: 10.14202/vetworld.2020.2815-2821.  

Rohani A, Rohani A, Zamree I, Ali WM, Hadi A, Asmad M, Lubim D, 

Nor ZM, Lim LH. 2013. Nocturnal man biting habits of mosquito 

species in Serian, Sarawak, Malaysia. Adv Entomol 1 (02): 42-49. 

DOI: 10.4236/ae.2013.12009. 

Rueda LM. 2004. Pictorial keys for the identifications of mosquitoes 

(Diptera: Culicidae) associated with dengue virus transmission. 

Zootaxa 589 (1): 1-60. DOI: 10.11646/zootaxa.589.1.1. 

Samy AM, Elaagip AH, Kenawy MA, Ayres CFJ, Peterson AT, Soliman 

DE. 2016. Climate change influences on the global potential 

distribution of the mosquito Culex quinquefasciatus, vector of West 

Nile virus and lymphatic filariasis. PLoS ONE 11 (10): e0163863. 

DOI: 10.1371/journal.pone.0163863. 

Setiyaningsih, Prihatin MG, Mujiyono, Lasmiati B, Marjiyanto, Susilo D, 

Prastowo D, Wardani AT, Wahyuni S, Nugroho SS, Garjito AT. 

2020. Informasi terkini Anopheles barbirostris dan potensi penularan 

malaria pada beberapa provinsi di Indonesia. Media Penelitian dan 

Pengembangan Kesehatan 30 (2): 119-134. DOI: 

10.22435/mpk.v30i2.3240. [Indonesian] 

https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3673-7#auth-Halfan_S_-Ngowo
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3673-7#auth-Salum_A_-Mapua
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3673-7#auth-Arnold_S_-Mmbando
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3673-7#auth-Emmanuel_W_-Kaindoa
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3673-7#auth-Emmanuel_W_-Kaindoa
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3673-7#auth-Khamis-Kifungo
https://parasitesandvectors.biomedcentral.com/articles/10.1186/s13071-019-3673-7#auth-Fredros_O_-Okumu


AUGUSTINA et al. – Distribution of mosquitoes in Henda Village, Central Kalimantan 

 

4893 

Sinka ME, Rubio-Palis Y, Manguin S, Patil AP, Temperley WH, Gething 

PW, Boeckel TV, Kabaria CW, Harbach RE, Hay SI. 2011. The 

dominant Anopheles vectors of human malaria in the Americas: 

Occurrence data, distribution maps and bionomic précis. Parasites 

Vectors 4 (1): 1-46. DOI: 10.1186/1756-3305-4-210. 

Siwiendrayanti A, Anggroro S, Nurjazuli. 2021. Characteristic differences 

between breeding places with and without Culex sp. larvae on 

lymphatic filariasis patient surroundings in an endemic area. IOP 

Conf Ser: Earth Environ Sci 896 (1): 012079. DOI: 10.1088/1755-

1315/896/1/012079. 

Supranelfy, Sitorus H, Pahlepi RI. 2012. Mosquito bionomic of Mansonia 

and Anopheles in Karya Makmur Village, East OKU Regency. J 

Ekologi Kesehatan 11 (2): 158-166.  

Tim Pemetaan Desa Henda. 2018. Profil Desa Peduli Gambut: Desa 

Henda Kecamatan Jabiren Raya Kabupaten Pulang Pisau Provinsi 

Kalimantan Tengah. [Indonesian] 

Ughasi J, Bekard HE, Coulibaly M, Adabie-Gomez D, Gyapong J, 

Appawu M, Wilson MD, Boakye DA. 2012. Mansonia 

africana and Mansonia uniformis are Vectors in the transmission 

of Wuchereria bancrofti lymphatic filariasis in Ghana. Parasites 

Vectors 5 (89): 1-5. DOI: 10.1186/1756-3305-5-89. 

Wharton RH. 1962. The biology of Mansonia mosquitoes in relation to 

the transmission of filariasis in Malaya. Bull Inst Med Res 11: 1-114.  

WHO. 2013. Lymphatic Filariasis: A Handbook of Practical Entomology 

for National Lymphatic Filariasis Elimination Programmes.  

Wong GKL, Jim CY. 2017. Urban-microclimate effect on vector mosquito 

abundance of tropical green roofs. Building Environ 112: 63-76. DOI: 

10.1016/j.buildenv.2016.11.028. 

Yahya Y, Ritawati R, Rahmiati DP. 2019. Pengaruh suhu ruangan, 

kelembapan udara, ph dan suhu air terhadap jumlah pupa Aedes 

aegypti Strain Liverpool. Spirakel 11 (1): 16-28. [Indonesian] 

Yamin RA. 2019. Determinan Filariasis. Uwais Inspirasi Indonesia, 

Sidoarjo. [Indonesian] 

Yeo G, Wang Y, Chong SM, Humaidi M, Lim XF, Mailepessov D, Chan 

S, How CB, Lin YN, Huangfu T, Fernandez CJ. 2019. 

Characterization of Fowlpox virus in chickens and bird-biting 

mosquitoes: A molecular approach to investigating Avipoxvirus 

transmission. J Gen Virol 100 (5): 838-850. DOI: 

10.1099/jgv.0.001209. 

Zeldenryk L, Gordon S, Gray M, Speare R, Melrose W. 2012. Disability 

Measurement for lymphatic filariasis: A Review of generic tools used 

within morbidity management programs. PLoS Negl Trop Dis 6 (9): 

1-8. DOI: 10.1371/journal.pntd.0001768. 

 
 

 

 

 

https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Yasmin-Rubio_Palis
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Sylvie-Manguin
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Anand_P-Patil
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Will_H-Temperley
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Peter_W-Gething
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Thomas-Van_Boeckel
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Caroline_W-Kabaria
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Ralph_E-Harbach
https://parasitesandvectors.biomedcentral.com/articles/10.1186/1756-3305-3-72#auth-Simon_I-Hay

	INTRODUCTION

