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Abstract. Chaiphongpachara T. 2019. Short Communication: A checklist of the mosquito species (Diptera: Culicidae) in the Suan 

Phueng District, Ratchaburi Province, Thailand. Biodiversitas 20: 468-473. Mosquito is a medically important insect, which is a vector 

to transmit pathogens to humans. There are several methods to reduce the numbers mosquitoes, which requires entomological 

knowledge. It is critical to know the species of mosquitoes in the area to choose the most suitable method to provide vector control, 

specifically, to target mosquito species. In this study, we investigated the species of mosquito vectors in the Huay Nam Nak Village in 

the Suan Phueng District, Ratchaburi Province, Thailand, which is an endemic area of mosquito-borne diseases, especially malaria and 

dengue fever. Mosquito species were collected by the Mosquito Magnet® Independence trap from the Huay Nam Nak Village. A total 

of 1,002 mosquitoes, divided into eight species in four genera, including Anopheles barbirostris s.l. van der Wulp (118 individuals), An. 

subpictus s.l. Grassi (127 individuals), Culex quinquefasciatus Say (186 individuals), Cx. vishnui Theobald (204 individuals), Cx. 

whitmorei Giles (198 individuals), Aedes aegypti Linnaeus (45 individuals), Ae. albopictus Skuse (78 individuals), and Armigeres 

subalbatus Coquillett (46 individuals). This checklist of the mosquito species is very important information to set mosquito control 

measures that suit each area. 
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INTRODUCTION  

The mosquito is a medically important insect, which is 

a vector to transmit pathogens to humans (World Health 

Organization 2016). Usually, female mosquitoes must take 

blood meals for the development of their eggs, while male 

mosquitoes feed on flower nectar. The blood-feeding 

characteristics of the female mosquito are behavior that 

leads pathogens, including protozoan parasites, nematodes, 

and viruses to humans (Rodriguez et al. 2015). Mosquito-

borne diseases are major public health issues and include 

malaria, dengue, Japanese encephalitis (JE), and filariasis. 

Currently, these mosquito-borne diseases are often present 

(endemic), especially in tropical and sub-tropical countries 

(World Health Organization 2016). 

Malaria is caused by the Plasmodium protozoan, which 

is transmitted to humans from Anopheles mosquitoes (Cox 

2010). Globally, there are more than one million cases of 

malaria every year, mostly in Africa, with were many 

outbreaks in Asia as well (Hay et al. 2004). Dengue is an 

infectious disease caused by the dengue virus (DENV), and 

there were approximately 50-100 million infected populations 

worldwide (Guo et al. 2017). JE is one of the most important 

viral brain infections in Asia, with an estimated 68,000 clinical 

cases per year, and is spread by Culex mosquitoes, mainly Cx. 

tritaeniorhynchus. Lymphatic filariasis (or elephantiasis) is 

also a major public health problem. In 2000, over 120 million 

people were infected. This disease is caused by filarial 

nematodes, including Wuchereria bancrofti and Brugia 

malayi, and is transmitted by many types of mosquitoes, 

including Culex, Aedes, Anopheles, and Mansonia (Ngwira 

et al. 2007). 

Thailand is located in a tropical area where mosquito-

borne diseases are also major problems. In Thailand, mosquito 

vectors belong to the genera Culex, Aedes, Anopheles, and 

Mansonia species. The Bureau of Epidemiology, Thailand, in 

2016, reported 5,273 malaria cases, 14 JE cases, 4 filariasis 

cases, and 38,466 dengue fever cases, which pointed to 

urgent problems that must be addressed (Ministry of Public 

Health 2016). 

Ratchaburi Province, located in the west of Thailand, 

including some parts of the Thailand-Myanmar border area, 

and is an endemic area of mosquito-borne diseases 

(Chaiphongpachara 2018). In 2016, reports from the 

Bureau of Epidemiology found 77 malaria cases, 264 

dengue fever cases (Ministry of Public Health 2016). The 

border area of this province are high mountainous areas 

and have abundant forest resources that cause the outbreak 

of malaria as it is an Anopheles habitat. 

Control of mosquito vectors in the endemic area is a 

highly effective way of controlling mosquito-borne 

diseases (Chaiphongpachara 2018; Chaiphongpachara T et 

al. 2018). There are several other methods to reduce the 

number of mosquitoes, which require entomological 

knowledge (Chaiphongpachara et al. 2018). The species of 

mosquitoes in an area is a must to know how to choose the 

most suitable method to vector control, which must be 

specific to target mosquito species (Chaiphongpachara and 
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Sumruayphol 2017). In each area, there is a different 

environment and habitat for mosquitoes that depend on the 

genus and species, such as the breeding site of the Aedes 

aegypti L. For example, the dengue fever vector is found in 

artificial water containers in houses (Chaiphongpachara et 

al. 2017) the Cx. tritaeniorhynchus Giles as the JE vector is 

found in paddy fields, An. dirus Peyton and Harrison as 

malaria vectors are found in deep-forested areas, and Ma. 

dives Schiner as the Brugia malayi filariasis vector is found 

in swamp areas (Rattanarithikul et al. 2005). 

In this study, we investigated the species of mosquito 

vectors in the Huay Nam Nak Village in Suan Phueng 

District, Ratchaburi Province, Thailand, which is an endemic 

area of mosquito-borne diseases, especially malaria and 

dengue fever. Although the Huay Nam Nak Village is an 

outbreak area of mosquito-borne diseases, the list of 

mosquito vectors in this area remains unclear. This survey is 

important information for medical entomology to determine 

how to control mosquitoes in the area. 

MATERIALS AND METHODS  

Study site  

Mosquitoes species were collected by the Mosquito 

Magnet® Independence (MMI) trap (Wood stream 

Corporation, Lititz, USA) in the Huay Nam Nak Village 

(13°22'26.6"N 99°16'14.3"E), Suan Phueng District, 

Ratchaburi Province, Thailand (Figure 1). A total of four 

traps were used in this study once a week during the rainy 

season from August-November 2016. The MMI traps were 

placed 100 meters away from homes and trapped for 24 

hours. Trapping homes were selected randomly using a 

table of random numbers. 

After the trapping, we counted, recorded, and then sent 

mosquitoes to the laboratory at the College of Allied 

Health Sciences, Suan Sunandha Rajabhat University, 

Samut Songkhram Education Center, Thailand for species 

identification. 

Mosquitoes species identification 

The collected mosquitoes from the field were identified 

under a Nikon AZ 100 M stereomicroscope (Nikon Corp., 

Tokyo, Japan) by morphology using the Illustrated Keys to 

the Mosquitoes in Thailand (Rattanarithikul et al. 2005). 

Before identification, mosquitoes were placed inside a 1.5 

ml micro-centrifuge tube labelled with codes and were 

placed inside a cardboard box and stored under-20o C 

freezer. 

 

Data analysis 

Each species of mosquito presented a mean with 

standard deviation and percentage. Mosquito vectors found 

in the Huay Nam Nak Village are described in the literature 

review (Rattanarithikul et al. 2005). 

RESULTS AND DISCUSSION 

A checklist of the mosquito species 

A total of 1,002 mosquitoes were divided into eight 

species in four genera, including Anopheles barbirostris s.l. 

van der Wulp (118 individuals), An. subpictus s.l. Grassi 

(127 individuals), Culex quinquefasciatus Say (186 

individuals), Cx. vishnui Theobald (204 individuals), Cx. 

whitmorei Giles (198 individuals), Aedes aegypti Linnaeus 

(45 individuals), Ae. albopictus Skuse (78 individuals), and 

Armigeres subalbatus Coquillett (46 individuals) (Table 1). 
 

 

 

 

 

Figure 1. The surveyed area in Huay Nam Nak Village, Suan Phueng District, Ratchaburi Province, Thailand 

Huay Nam Nak Village 

Thailand 

Ratchaburi  
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Table 1. The checklist of the mosquito species in Huay Nam Nak Village, Ratchaburi Province, Thailand. 

 

Species Mean±S.D. 

(numbers/ night) 

Percentage of mosquito 

species 

n 

(12 days) 

An. barbirostris s.l. van der Wulp 9.83±3.59 11.77 118 

An. subpictus s.l. Grassi 10.58±5.23 12.67 127 

Cx. quinquefasciatus Say 15.50±7.47 18.56 186 

Cx. vishnui Theobald 17.00±7.53 20.36 204 

Cx. whitmorei Giles 15.50±8.66 19.76 198 

Ae. aegypti Linnaeus 3.75±2.99 4.49 45 

Ae. albopictus Skuse 6.50±3.58 7.78 78 

Ar. subalbatus Coquillett 3.83±2.17 4.61 46 

Total 83.50±19.67 100 1,002 

 
 

 

 
 

Figure 2. Percentage of mosquito genera in Huay Nam Nak 

Village, Suan Phueng District, Ratchaburi Province, Thailand 

 

 

We collected mosquito vectors using MMI during the 

rainy season, which trapped an average of 83.50 individual 

mosquitoes per night (Table 1). The mosquito species in 

genus Culex was found the most in this area (58.68%), 

while mosquito species in genus Armigeres was found least 

(4.59%) (Figure 2). Each night, Cx. vishnui was the most 

collected species, with an average of 17 individuals, 

followed by Cx. whitmorei, Cx. quinquefasciatus, An. 

subpictus s.l., An. barbirostris s.l., Ae. albopictus, Ar. 

subalbatus, and Ae. aegypti, respectively (Table 1). 

Morphology of founded mosquito vectors 

Nocturnal mosquito vectors 

Anopheles barbirostris sensu lato (s.l.) van der Wulp is 

a species complex that belongs to the Barbirostris subgroup 

(Figure 3A,Wang et al. 2014). This species complex consists 

of more than five members whose habitats are each quite 

diverse (Taai and Harbach 2015). An. barbirostris sensu 

stricto (s.s.) is the most common species and is a more 

medically important vector than other members in the An. 

barbirostris complex. An. barbirostris s.s. is a suspected 

vector of Plasmodium spp., a malaria pathogen in Thailand 

(Sriwichai et al. 2016). The important characteristics of An. 

barbirostris s.l. are that “the wing has less than four dark 

areas on the vein costa and the antennal sternum has seven 

tufts on dark scales (Rattanarithikul et al. 2006)”. 

 

Anopheles subpictus s.l. Grassi (Figure 3B) is a species 

complex and consists of four members, including species 

A, B, C, and D (Chandra et al. 2010) . An. subpictus s.l. is 

the most abundant in the Indian subcontinent, with a 

widespread distribution east and south to Papua, New 

Guinea, west to Iran, and north to China (Chandra et al. 

2010). This complex is not a vector in Thailand but is a 

secondary vector of malaria in Sri Lanka. The important 

characteristics of members in this complex are “the hind 

femur, tibia, and tarsomere, one dark, not speckled, with 

pale scales. In addition, the maxillary palpus with an apical 

pale band of 2.5 times, with a subapical pale band of 0.33, 

or less the length of the preapical dark band 

(Rattanarithikul et al. 2006)”. 

Culex quinquefasciatus Say (Figure 3C) spreads 

throughout the world, especially in tropical and sub-

tropical areas and is associated with human dwellings. In 

Thailand, Cx. quinquefasciatus in a vector of filariasis and 

JE. The important characteristics of Cx. quinquefasciatus is 

“a proboscis without a pale ring, abdominal terga with 

basal pale markings, and thoracic pleura without a distinct 

striking pattern of dark and pale bands (Rattanarithikul et 

al. 2005)”. 

Culex vishnui Theobald is a significant vector of JE 

(Figure 3D). The important characteristics of Cx. vishnui is 

“a vertex with erect light brown to dark scales and scutum 

entirely covered by light brown dark scales, anterior 

surfaces of thr hind femur with an apical dark band, not 

contrasting with the pale scaled area (Rattanarithikul et al. 

2005)”. 

Culex whitmorei Giles is also an important vector of JE 

(Figure 3E). The important characteristics of this species of 

Culex are that they have “a vertex with erect white scales 

and scutum with an anterior patch of white scales. On the leg, 

the anterior surfaces of fore-and mid-femora are speckled 

with pale scales (Rattanarithikul et al. 2005)”. 

Armigeres subalbatus Coquillett is reported as a vector of 

the JE virus, a filarial worm, such as Wuchereria bancrofti and 

Brugia pahangi, and dog heartworm, Dirofilaria immitis. Ar. 

subalbatus, are widely distributed throughout Southeast and 

East Asia and are usually found near human dwellings, 

especially in urban and rural areas with poor sanitation. 

The important characteristics of this species are that “the 

proboscis gradually curves downward and is laterally 

compressed, and the dorsal scales on the wing veins are not 

broad (Rattanarithikul et al. 2005)”. 
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Figure 3. Nocturnal mosquito vectors found in Huay Nam Nak Village. (A: An. barbirostris s.l. van der Wulp, B: An. subpictus s.l. 

Grassi, C: Cx. quinquefasciatus Say, D: Cx. vishnui Theobald, E: Cx. whitmorei Giles) 

 

 

 

 

 
 

Figure 4. Types of breeding sites of mosquito vectors in Huay Nam Nak Village, Suan Phueng District, Ratchaburi Province. A. Lam 

Pachi River, B. Small stream, C. Flood pool, D. People's homes 
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Diurnal mosquito vectors 

Aedes aegypti Linnaeus originated in Africa and is the 

primary species responsible for transmitting three 

important viral diseases, including dengue, chikungunya 

and yellow fever viruses. They mainly occur in tropical and 

sub-tropical regions. Generally, the Aedes mosquito species 

are active during the daytime (Service 2008). The 

important morphological characteristics of the Ae. aegypti 

are “scutum with lyre-shaped white markings and clypeus 

with lateral white scale patches (Rattanarithikul et al. 

2010)”, which is different from other Aedes mosquitoes. 

Aedes albopictus Skuse is a vector of chikungunya and 

dengue viruses and is active during the daytime as well 

(Service 2008). The important characteristics of this 

species of Aedes mosquito are “a scutum with a long 

median longitudinal stripe of white scales and tibiae 

without a median white band (Rattanarithikul et al. 2010)”, 

which is different from other Aedes mosquitoes. 

This study relayed a new checklist of mosquito species 

vectors in Huay Nam Nak Village, Suan Phueng District, 

Ratchaburi Province. Ratchaburi Province as this is an 

endemic area on the Thai-Myanmar border for mosquito-

borne diseases, especially dengue fever and malaria 

(Chaiphongpachara 2018). Species of mosquitoes in each 

area effect the outbreak of mosquito-borne diseases 

(Möhlmann et al. 2018). Vector competence is the ability 

of arthropods to acquire, maintain, and transmit pathogens, 

which is one of the factors contributing to the importance 

of mosquitoes as vectors (Goddard et al. 2002). Mosquito 

vectors are associated with the environment and ecology in 

each area where the same mosquito species are primary 

vectors in some areas, but only a secondary vector in other 

areas (Service 2008). An. subpictus s.l. is one of eight 

species of found mosquitoes in this study which is a 

secondary malaria vector in Sri Lanka, but not in Thailand. 

While we did not find a primary malaria vector in this 

study, including An. dirus Peyton & Harrison, An. minimus 

Theobald, and An. maculatus Theobald, An. barbirostris 

s.l. was found and is a suspected vector of malaria. 

In this checklist, we found 1,002 mosquitoes, divided 

into eight species, belonging to four genera, of which seven 

species of mosquito were reported to be vectors in Thailand, 

including An. barbirostris s.l., Cx quinquefasciatus, Cx. 

vishnui, Cx. whitmorei, Ae. aegypti, Ae. albopictus, and Ar. 

subalbatus. The Huay Nam Nak Village is located at the 

edge of the forest and the Lam Pachi River flows through it. 

We explored this river and a small stream and found them to 

be important breeding sites for mosquito larvae of An. 

barbirostris s.l. An. subpictus s.l., Cx quinquefasciatus, Cx. 

vishnui, and Cx. whitmorei (Figures 4A-B). The flood pool is 

a breeding site for Culex mosquitoes, including Cx 

quinquefasciatus, Cx. vishnui, and Cx. whitmorei in this area 

(Figure 4C). For Aedes mosquitoes, including Ae. aegypti 

and Ae. albopictus, these were found in water containers in 

people’s homes (Figure 4D). 

In conclusion, this checklist of the mosquito species is 

very important information to set measures to control 

mosquitoes that suits each area. The results of this study 

show that the area has mosquito vectors of four major 

diseases, including malaria, dengue, JE, and filariasis. 

Hence, providing health education and knowledge to 

populations about the protection from these mosquitoes is 

essential. In addition, the reduction of mosquitoes in the 

area is important, such as with the use of mosquito traps or 

the destruction of breeding sites. 
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