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Abstract. Chaiphongpachara T, Laojun S, Jongvisuttisan N, Tubsamut P, Dasom A. 2018. A checklist of medically important flies
(Order: Diptera) in the central region of Thailand. Biodiversitas 19: 2134-2139. This study surveyed species of medically important
flies in the central region of Thailand including Samut Songkram (coastal area representative), Bangkok (urban area representative),
Phranakhon Si Ayutthaya (Lower alluvial area representative), Nakhon Sawan (upper alluvial area representative) and Sukhothai
(mountainous area representative). This was done through a division of the central region into 5 areas, according to the landscape,
including the coastal area, urban area, upper alluvial area, lower alluvial area and mountainous area. Flies were collected using insect
nets and fly traps during July 2018. A total was 3872 adult flies, belonging to 4 subfamilies and 6 genera within 9 species were captured.
The highest numbers of flies were found in the mountainous area, followed by coastal areas, upper alluvial area, urban area and lower
alluvial area, respectively. All the study areas were within the central region of Thailand. The Chrysomya megacephala was the
predominant species, with a total of 2953 adult flies captured. This was followed by the Musca domestica (n = 563), Achoetandrus
rufifacies (n = 177) and Sacrophaga spp. (n = 137), respectively. The four species of flies collected in this study were Lucilia cuprina (n
= 28), A. villeneuvi (n = 2), C. nigripes (n = 2) and Hemipygiopsis ligurriens (n = 2). The results of this study showed the distribution of

flies, which is important information for diarrhoea vector control.
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INTRODUCTION

Flies (Order: Diptera) are considered to be one of
the medically important insects to humans. Globally, there
are more than 120,000 species of flies (Service 2008). Flies
can be mechanical vectors of enteric pathogens
(Sukontason et al. 2007) including medically important

bacteria, such as Escherichia coli, Staphylococcus
coagulase, Listeria ~monocytogenes, Vibrio  cholerae,
Salmonella spp., Shigella spp. and Campylobacter spp.

(Barreiro et al. 2013; Nwe Oo et al. 1989; Khalil et al.
1994). They are also a major vector of important parasites,
including protozoa, such as Entamoeba histolytica,
Balantidium  coli, Giardia  lamblia, Cryptosporidium
parvum (Graczyk et al. 2005; El-Sherbini and Gneidy
2012) and intestinal nematodes or soil-transmitted
helminths (STH), such as Ascaris lumbricoides, Trichuris
trichiura, hookworm and Taenia spp. (Nyarango et al.
2008; Fetene and Worku 2009). There have
also been reports that illustrate the ability of flies to carry
the viruses and fungi to humans (Junqueira et al. 2017;
Phoku et al. 2014). While, it is usually adult flies that are
disease vectors, the larval stages of some species can also
cause myiasis (Francesconi and Lupi, 2012; Akbarzadeh et
al., 2018) Myiasis is the invasion of fly larvae, especially
blowflies (Diptera: Calliphoridae) into organs and tissues

of humans or other vertebrate animals (Service 2008),
feeding on the living or dead tissue and liquid body
substances (Francesconi and Lupi 2012). In addition, the
larvae of some fly species are also useful in forensic
investigations (Joseph et al. 2011).

In Thailand, there are 3 groups of medically important
flies. These include the blowfly, house fly and flesh fly.
The main problem with regards to these flies is that they
are the major cause of diarrhea in Thailand. The annual
epidemiological surveillance report of Thailand in 2017
showed that the morbidity rate was 1571.83 per 100,000
population, which amounted to a total of 1,038,349 cases
(Ministry of Public Health 2017). However, this issue
could be resolved through vector control actions, especially
for the flies. They also affect tourism in Thailand, as the
problem is viewed as a health hazard and portrays a bad
image of the country’s sanitation (Greenberg 1971).

The central region of Thailand covers the Chao Phraya
River basin and is a region that is environmentally diverse,
as it includes coastal areas, urban areas, river basins,
mountainous areas, and forested areas. Consequently, these
environmental differences affect the variety and density of
animals (Milligan et al. 2009). The species of flies specific
to the environment, such as Achoetandrus rufifacies, are
found in the plains and at a very high altitude of 2100 m
above sea level (Tumrasvin and Shinonaga 1978). Each
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species of flies has different abilities how they carry
pathogens. For instance, the Chrysomya megacephala plays
a more important role than the Musca domestica due to its
larger size. As such, parasites have a greater chance of
pathogens attaching to them (Maipanich et al. 2010). In
addition, each species of flies exhibits different behavior,
including those involving its habitat, food, and flight
(Service 2008). Currently, there is little information
regarding the abundance and distribution of medically
important flies in the central region of Thailand.
Furthermore, it is very difficult to control flies if research
lacks the basics of biological, ecological and abundance
information pertaining to them.

Therefore, for this study, we surveyed medically
important flies in the central region of Thailand. This
information will be useful for planning a highly efficient
surveillance and control of fly population, eventually
leading to a reduction of diarrhea cases within these
probable vectors.

MATERIALS AND METHODS

Collection sites

In this study, we grouped the provinces in the central
region of Thailand into five groups according to landscape.
This included the coastal area, urban area, upper alluvial
area, lower alluvial area and mountainous area (Figure 1).
Thereafter, one province was selected in each group until
there were 5 provinces that represented the 5 landscapes.
This was done using generating random numbers using a
Random Generator programmed, a web-based application
that is freely available at link: https://random.thaiware.com.
The results of random provinces for study were Samut
Songkram (coastal area representative), Bangkok (urban
area representative), Phranakhon Si Ayutthaya (Lower
alluvial area representative), Nakhon Sawan (upper alluvial
area representative) and Sukhothai (mountainous area
representative)"(Table 1). After these three sites had been
selected for the collection of flies to represent each
province, the criteria were set. These were areas where
people lived in high density and the area of collection could
include a dump site or afresh food market (Figure 2).

Fly collections and identification

The trap for the fly collection in this study was
modified from a prototype trap (30x30x50 cm) from the
World Health Organization (1991) and the bait was pork
liver, which was left for one night. We also used insect nets
to collect flies in tandem with the traps. Fly collections
were performed in July 2018 from 06.00 h - 18.00 h (12
hours) once per collected site (4 traps per site). Fly traps at
each site were placed near the garbage dump, which has a
large population of flies and facilitated the ease of capture
collection. After 18.00 h, collected flies were removed
from traps and were killed using dry ice (CO,) with 15-
minute infusions. All the flies were transported to the
laboratory at the College of Allied Health Sciences, Suan
Sunandha Rajabhat University, Samut Songkhram
Provincial Education Center, Thailand. Then, specimens
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Table 1. Geo-referenced locality of study site, the central region
of Thailand

. Distance

ingiz:;e Latitude Longitude Alg:‘;de from sea

) (km)
Coastal area
Sitel 13°23'49.1°N  100°02'22.0°E 10 0.11
Site2 13°21'43.1°N  100°01'22.5°E 16 0.17
Site3 13°22'54.9°N  99°58'49.1°E 23 4.10
Urban area
Sitel 13°43'52.5°N  100°32'29.5° E 26 27.07
Site2 13°48'15.9°N  100°32'59.6°E 16 34.97
Site3 13°45'44.3°N  100°32'28.0°E 30 32.99
Lower alluvial
Sitel 14°21'33.438°N 14°21'33.438°N 13 95.72
Site2 14°20'40.647°N 100°35'29.264" E 30 94.23
Site3 14°22'16.1°N  100°36'27.1°E 26 100.58
Upper alluvial area
Sitel 15°42'01.0°N  100°07'35.5°E 85 245.41
Site2 15°42'12.9°N  100°08'30.7°E 115 24417
Site3 15°39'10.3°N  100°17'58.2°E 85 243.07
Mountainous area
Sitel 17°1'06.415°N 99°42'35.256°E 207 390.59
Site2 17°01'03.7°N  99°42'13.3°E 203 397.90
Site3 16°52'38.9°N  99°41'32.6°E 653 395.88

Sukhothai

Nakhon Sawan

Thailand

Phranakhon Si Ayutthaya

Bangkok

Samut Songkhram

km.

Figure 1. Five study areas in the central region of Thailand,
indicating Samut Songkram (coastal area), Bangkok (urban area),
Phranakhon Si Ayutthaya (lower alluvial area), Nakhon Sawan
(upper alluvial area) and Sukhothai (mountainous area)


http://random.thaiware.com/
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Figure 2. General topography of specimen collection sites in each landscape: A. Coastal area, B. Urban area, C. Lower alluvial area, D.
Upper alluvial area, E. Mountainous area

were identified based on morphological character and using
the taxonomic keys of Kurahashi and Chaiwong (2013),
Tumrasvin and Shinonaga (1978), Carvalho and Mello-
Patiu (2008). Subsequently, photographs were taken with
the program called NIS-Elements Documentation, under a
Nikon SMZ745T stereo-microscope (Nikon Corp., Tokyo,
Japan).

Data analysis
The results of the abundance and distribution of flies in
the central region of Thailand are presented by percentage.

RESULTS AND DISCUSSION

In July 2018 (one day per collected site), we used 4 fly
traps per site in five provinces in the central region,
Thailand to collect 3872 adult flies belonging to 4
subfamilies and 6 genera within 9 species. This included
Achoetandrus rufifacies (Macquart, 1843), A. villeneuvi
(Patton, 1922), Chrysomya megacephala (Fabricius, 1794),
C. nigripes (Aubertin, 1932), Hemipygiopsis ligurriens
(Wiedemann, 1830), Lucilia cuprina (Wiedemann, 1830),
L. papuensis (Macquart, 1842), Musca domestica (Linnaeus,
1758) and Sacrophaga spp. (Table 2, Figures 3-4).

With this survey, we studied the abundance and
distribution of flies in each landscape in the central region
of Thailand and found the highest number of flies were in
mountainous area, followed by coastal areas, upper alluvial
area, urban area, and lower alluvial area, respectively.
Based on all the study areas in the central region, it was

found that C. megacephala was the predominant species,
with 2953 adult flies captured, followed by M. domestica
(n=563), A. rufifacies (n = 177) and Sacrophaga spp. (n =
137), respectively. In addition, the four species of flies
collected in this study were L. cuprina (n = 28), A. villeneuvi
(n=2), C. nigripes (n=2) and H. ligurriens (n = 2) (Table 2).

The results of abundance and distribution of flies were
divided according to characteristics of the landscape with
Sukhothai Province, as a mountainous area, found to
include 7 species and a total of 1772 adult flies. The most
abundant species was the C. megacephala accounting for
78.49% (n = 1391) and the lowest species were A.
villeneuvi and H. ligurriens, accounting for 0.11% (n = 2).
Samut Songkram Province, as a coastal area, had 6 species
and a total of 650 adult flies, the most abundant species
being the C. megacephala, accounting for 69.69% (n = 453),
while the lowest species was C. nigripes and L. cuprina
0.30% (n = 2). The upper alluvial area or Nakhon Sawan
Province had 6 species and a total of 634 adult flies. C.
megacephala was the most abundant species, accounting
for 80.59% (n = 511) and the lowest was A. rufifacies
0.31% (n = 2). Next, Bangkok’s urban area was found to
have only 3 species and a total of 624 adult flies, with the
most abundant species being C. megacephala, which
accounted for 81.57% (n = 509) and the lowest was
Sacrophaga spp. at 1.92% (n = 12). Finally, Phranakhon Si
Ayutthaya, which was the lower alluvial area, was found to
have 5 adult fly species (a total of 192 flies). Chrysomya
megacephala was the most abundant species, accounting
for 46.35% (n = 89) and the lowest was Sacrophaga spp.
2.60% (n = 11), respectively (Table 2).
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Table 2. Frequency of collected flies in the central region of Thailand

Percentage of occurrence of flies species

Species of flies C Urban Lower alluvial Upper alluvial Mountainous Total

oastal area

area area area area

Subfamily: Chrysomyinae
A. rufifacies (Macquart, 1843) 0.61% (4) 0 0 0.31%(2) 9.65%(171) 177
A. villeneuvi (Patton, 1922) 0 0 0 0 0.11 %(2) 2
C. megacephala (Fabricius, 1794) 69.69% (53) 81.57% (509) 46.35% (89) 80.59% (511) 78.49%(1391) 2953
C. nigripes (Aubertin, 1932) 0.30% (2) 0 0 0 0 2
Subfamily: Luciliinae
H. ligurriens (Wiedemann, 1830) 0 0 0 0 0.11%(2) 2
L. cuprina (Wiedemann, 1830) 0.30 (2) 0 8.85%(17) 0.63%(4) 0.28%(5) 28
L. papuensis (Macquart, 1842) 0 0 2.60%(5) 0.47%(3) 0 8
Subfamily: Muscindae
M. domestica (Linnaeus, 1758) 26.1% 170) 16.50%(103) 36.46% (70) 14.66%(93) 7.16%(127) 563
Subfamily: Sarcophagidae
Sacrophaga spp. 2.9% (19) 1.92% (12) 5.72% (11) 3.31%((21) 4.17%(74) 137
Total 100% (650) 100% (624)  100%(192) 100%(634) 100%(1772) 3872

Figure 4. Lateral views of medically important house fly and
flesh fly: A.M. domestica (left: male and right: female),
B. Sacrophaga spp. (left: male and right: female)

Discussion

This research was the field one that aimed at studying
the checklist of flies in the central region of Thailand. In
this study, we found 9 species of medically important flies,
belonging 6 genera. These findings were consistent with
previous research-conducted surveys regarding medically
important flies in Thailand (Tumrasvin and Shinonaga
1978; Tumrasvin et al. 1979; Kurahashi and Chaiwong
2013).

Figure 3. Lateral views of the medically important blow flies: A. 4. Although n.1n6 species of IlOIl-bIt.IIlg flies Welje f"un‘{l n
rufifacies (left: male and right: female), B. C. megacephala (left: ~ the Cen‘Fral region, each area had a different species Of flies,
male and right: female), C. L. cuprina (left: male and right: depending on the landscape. This was consistent with the
female), D. L. papuensis (left: male and right: female) research done by (Bunchu et al. 2012) which was
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conducted to find the occurrence of blowfly species in the
Phitsanulok province, Thailand. The province was divided
into 4 areas according to types of landscape, including
agricultural, mountainous, forest and residential and it was
found that each area had different species and numbers of
blowflies. For instance, species such as C. pinguis (Monum
et al. 2017) and C. thanomthini (Tumrasvin et al. 1977)
were only found in mountainous areas. The influence of the
landscape on the flies has an effect onthe number and
appropriate habitat on each species and each environment
has specific properties ideal for the localized species
(Junqueira et al. 2017). Our results of specimen collection
in July 2018 showed that the mountainous area had the
highest number of fly species (seven species) and the urban
area had the lowest number of fly species (three species).
This result was consistent with the previous research
performed by Bunchu et al. (2012) which surveyed blow
flies in July and found the highest number of flies species
in mountainous area (15 species) and the lowest number in
urban area (three species) due to environmental suitability
influences species-specific abundance patterns of flies.[]
Each species of flies has a different habitat, which was
dependent on the environment and ecology. Usually, 4.
rufifacies was found with the second highest number of
blowfly species, with C. megacephala as the predominant
one. This corresponded to our results. Indeed, blowfly 4.
rufifacies is classified as a very important medical fly
(Getachew et al. 2007). Previous research reports have
found that 4. rufifacies were the most significant carriers of
the helminths and protozoan parasites when compared with
the other flies (Getachew et al. 2007). Chrysomya
megacephala was the predominant species in the central
region of Thailand. This is a highly important vector and
these flies can be found throughout nature settings, such as
Pelotas, Brazil (Bunchu et al. 2012). In addition, C.
megacephala had more potential to carry pathogens
than M. domestica (Monzon et al. 1991). In this study, we
found A. villeneuvi and H. ligurriens only in mountainous
areas, a fact which matched a research report regarding A.
villeneuvi being only found in forested and mountainous
areas at high altitude. However, H. ligurriens is
predominantly in the lowlands that are 45-60 meters above
sea level (Bunchu et al. 2012). However, It can be found in
sparse numbers in other areas that are not very high
(Tumrasvin et al. 1979). Occurrences of blowfly C.
nigripes in coastal areas of Samut Songkram province,
Thailand in this survey were first recorded due to this
species being predominantly collected in the specific high
altitude areas (Bunchu et al. 2012; Phasuk et al. 2013).
Currently, C. nigripes 1is considered a forensically
important blowfly species (Greenberg 1991). For Lucilia
Genera, we were only able to find small numbers,
including L. cuprina and L. papuensis. The results
for Lucilia spp. showed that it could be found more in
alluvial areas than other landscapes. The blowfly L.
cuprina is considered to play an important role in the
medical vector, due to particular properties such as parasite
eggs, protozoa cysts and other pathogens (Bunchu et al.
2012), while, M. domestica and Sacrophaga spp. were
found throughout the central region of Thailand. One
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reason for M. domestica being found in all areas was due to
its being able to easily adapt to the environment (Diclaro et
al. 2012).

The result of this study has shown the distribution of
flies, which is important information for identifying
diarrhea vector control. In addition to this research, it was
also revealed that there was a new record of flies, C.
nigripes, in coastal areas of Samut Songkram province,
Thailand.

In conclusion, the present study revealed the abundance
and distribution of medically important flies in the central
region of Thailand, where 9 species of important medical
flies were found. In each landscape, there were different
numbers and species of flies. These results are useful, basic
medical entomological information for planning the control
of diarrhea vectors.
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