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Abstract: Mosquitoes transmit several of diseases to humans. Their abundance and distribution
mostly related to the characteristics of larval habitats. This study investigated the prevalence of
mosquito larvae in two different areas at Suranaree University of Technology (i.e. dormitory and
academic area). Mosquito larvae samples were collected from 30 households in two different areas
during August-November 2017. There were five mosquito larvae species (i.e. Ae. aeqypti, Ae.
albopictus, Culex sp., Armigeres sp. and Toxorhynchites spp.) were found in total number of 3,183.
Armigeres sp. was found in the highest number mostly in cement tanks, follow by Culex larvae
which were found mostly in waste plastic containers and small earthen jars sp., Ae. Aegypti and
Ae. albopictus larvae were found mostly in flower vases, and Toxorhynchites spp. larvae were
found mostly in small earthen jars and coconut shells, respectively. All three Aedes larvae indices:
Container Index (CI) for Aedes spp. was >5%, House Index (HI) for Aedes spp. was >5% and
Breteua Index (BI) for Aedes spp. was >20 within both dormitory and academic areas, which
indicating that dormitory area are dengue sensitive. We also found that the all three larvae indices
in academic area was higher than dormitory area. These results are essential for developing the
effectively larval control strategies in SUT.
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Introduction: Mosquitoes are extensively distributed worldwide, there have been found
throughout the tropics and temperate regions (Rueda, 2008; Nikookar et al., 2017). Mosquitos
transmitted virus to infect in animal and cause human diseases such as dengue, malaria,
chikungunya, filariasis, and Japanese encephalitis ( Gopalakrishnan et al., 2017). The most
important pest and vector species belong to the genera Aedes, Anopheles, Culex, Psorophora,
Haemagogus and Sabethes (Service, 2000; Saleeza, 2013). Ae. agypti is the essential vector of
dengue and yellow fever (Gopalakrishnan et al., 2017; Adelman et al., 2002). Ae. albopictus is the

vector of dengue and chikungunya (Giatropoulos et al., 2012). Culex sp. is the vector of lymphatic
disease, filariasis, Japanese encephalitis (Rattanarithikul et al., 2005). Armigeres is a vector of
nematode parasites that cause lymphatic filariasis (Shi et al., 2014). Aedes aegypti, Ae. albopictus

and Culex quinquefanciatus were the most predominant species among the container breeding
mosquitoes (Rattanarithikul et al., 1994; Chumsri et al., 2015). The breeding sites of mosquito
larvae have unique ecological properties and these habitat could be natural such as tree holes and
leaf axils (Thangamathi et al., 2014) or artificial such as large earthen jars, cement tanks, bowl,
used cans and discarded tyres (Chumsri et al., 2015).
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Due to these mosquito are important from the public health perspective as they include
disease vectors as well as potential biological control agents (Chumsri et al., 2015). In Thailand,
the Department of Disease Control reported there are 9,614 case of Dengue Hemorrhagic Fever
(DHF) in northern east Thailand, with three deaths in 2016. Moreover, the risk of dengue disease
is highest in 15-24 year olds, follow by 10-14 year olds, the most of that age are students
(Department of Disease Control, 2018). However, most of studies have been focusing on mosquito
larvae breeding sites, habitat, and abundance in residential, community, urban or rural area (Rueda,
2008; Saleeza, 2013; Chumsri, 2015; Nikookar et al., 2017). Very few reported of mosquito larval
prevalence in schools. Therefore, this study examined how key breeding sites of mosquito larvae
species vary among two different locations (i.e. dormitory and academic area) in Suranaree
University of Technology.

Materials and Methods:

Study site: Mosquito larval survey was conducted in two different workspace (i.e. dormitory area
and academic area) at Suranaree University of Technology, Nakhon Ratchasima, Thailand
(14.88134° N and 102.02066° E) during August - November 2017. The Suranaree University of

Technology (Thai: uvinIneaemaTulaggsuis, (SUT) is in Nakhon Ratchasima Province, Thailand.

The university was established on 27 July 1990, becoming fully operational in 1993. It is one of
nine National Research Universities of Thailand. The university has a trimester system, consisting
of 13 weeks for each trimester. There are about 16,498 students in academic year 2017 and 2,163
academic staff members. There university has an area about 1120 hectares. Mosquito larvae
samples were collected from of the dormitory area in total 13 buildings and 17 buildings of
academic area (Figure 1).
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Figure 1 Location of the study site. Suranaree University of Technology, Nakhon Ratchasima,
Thailand.



Entomological studies: Larval survey were conducted in the study area by using fishnet of 11.5
diameter size (Wongkoon et al., 2005). Breeding placed were sampled in both indoor and outdoor
within 15 m of the households (Raju, 2003). All larvae breeding in small containers were emptied
through the fishnet into the bucket. Large containers were sampled by dipping the net in the water,
starting a swirling motion and sampling all edges of the container (Strickman et al., 2003; GLOBE
protocols, 2017). All live mosquito larvae were collected in plastic bags, brought to laboratory for
identification up to the species level by using GLOBE mosquito protocols and Rattanarithikul and
Panthusiri keys (Rattanarithikul et al., 1994, GLOBE protocols, 2017). In this study, the first,
second instars, and pupae were discarded because immature mosquitoes at these stages could not
be identified (Chumsri et al., 2015). Mosquito data were input to the GLOBE website
(https://www.globe.gov/globe-data/data-entry) under GLOBE Hydrology protocols.

All three larval indices: House Index (HI), Container Index (Cl), and Breteau Index ( BI)

were worked out as per standard WHO guidelines. HI has been widely used to calculate the
presence and distribution of Aedes spp. population in a given locality but does not take into
consideration the number of positive containers per house. Cl provides information on the
proportion of water containers that are positive. Bl establishes a relationship between positive
containers and number of houses. The Bl and HI are commonly used for determining of priority
(risk) areas for control measures, if HI greater than 5% or HI greater than 20 for any locality is
indicated that these area are dengue-sensitive. (WHO, 2003; Chumsri,2015).
Statistical analysis: All data were tested for normality using the Komogorov-Smirnov test.
Differences in the numbers of different species of mosquito larvae from different study sites were
tested by using crosstab chi-square test, and differences in the number of different species of
mosquito larvae from each site was tested by using chi-square test. The number of positive
containers in two different locations were compare using independent sampled t-test.

Results:

Dormitory’s and academic’s water containers: For the dormitory’s containers, there were plastic
tank, flower plastic vases, plant water pot, cement tank, coconut shells, small earthen jars, and
artificial pond (Figure 2a). For containers of academic area, there were flower plastic vases, plastic
tank, others (e.g. artificial pond, bottle used, cup used, water bucket, natural pond by track of
wheel, large earthen jar), cement tank, small earthen jars, flower glass vases, plant water pot,
pottery vases, paint bucket, wastes containers and bowls (Figure 2b). There were differenced in the
number of positive containers between study areas (ts; = 4.050, P<0.001). Differences mosquito
larvae species were found in variety of water containers (Figure 3 a-b).

Armigeres sp. larvae were found only in academic area with the highest amount, and found
mostly in cement tanks (Figure 3b).

Ae. aegypti larvae were found only in academic area, and found mostly in flowers plastic
vases, plastic tanks and flower glass vases (Figure 3b).

Ae. albopictus larvae were found in both dormitory and academic area, and found in flower
plastic vases, coconut shells, flower ceramic vases, plastic tanks, plant flower pot, pottery vases
and paint bucket (Figure 3a-b).

Culex sp. larvae were found in waste containers, small earthen jars, cement tanks, plastic
tanks, flower plastic vases and coconut shells (Figure3a-b).

Toxorhynchites spp. larvae were found in small earthen jar and coconut shells (Figure 3a-
b).



Mosquito larvae species in different study sites: There was an interaction between study areas and
the number of different mosquito larvae from different locations (crosstab chi-square: X2 =
372.105, P<0.001). Ae. aegypti, Ae. albopictus, Culex sp. and Armigeres sp. larvae in academic
area were higher number of mosquito larvae than dormitory area (Table 1).

Larval indices: House index (HI) of Aedes spp. was >5% in both study areas. Breteau Index (BI)
for Aedes spp. was >20 in both of study areas, indicating that all of workspace are dengue sensitive

(Table 2).
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Figure 2 Percent number of containers were found in this study; (a) dormitory area and (b)
academic area. FPV = flower plastic vases, FGV = flower glass vases, FCV = flower ceramic
vases, PT = plastic tank, PWP = plant water pot, BO = bowls, CS = coconut shells, SEJ = small
earthen jars, CT = cement tank, OT = others (artificial pond, bottle used, cup used, water bucket,
natural pond by track of wheel, large earthen jar), PB = plastic bottles, PV = pottery vases and WS
= waste containers
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Figure 3 Different mosquito larvae species in different water containers; (a) dormitory area and
(b) academic area. SEJ = small earthen jars, FPV = flower plastic vases, PWP = plant water pot,
PT = plastic tank, CS = coconut shells, CT = cement tank, WC = waste container, PB = plastic
bottles, FGV = flower glass vases, FCV = flower ceramic vase and PV = pottery vases



Table 1 Mosquito larvae species and number of mosquito larvae from two different workspaces
in Suranaree University of Technology ("P<0.05, “P<0.01, ""P< 0.001).

Mosquito larvae species and number of mosquito larvae
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Academic 272 244 755 2,041 1 X2 =4035.667""

Table 2 The number of households and container, and larvae indices in dormitory area and
academic area

Dormitory area Academic area
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Larval index
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Container

Index 0 511 | 018 | 0.18 0.18 3.75 1.72 250 188 | 0.16
(CI%)

Breteau 0 | 21538 | 769 | 7.69 769 | 14118 | 6471 | 9412 | 7059 | 5.88
Index(BI)




Discussion:

This is the first comprehensive study on the occurrence, abundance of mosquito species in
Suranaree University of Technology at both academic and dormitory area, where the students
spend most of their time there.

We found that, two positive containers within the dormitory area (i.e. plant water pot),
contained four type of mosquito larvae (Ae. albopictus, Culex sp., Armigeres sp., and
Toxorhynchites spp.) and 12 positive containers at academic area (i.e. flower plastic vases, plastic
tanks, others (e.g. artificial pond, bottle used, cup used, water bucket, natural pond by track of
wheel, large earthen jar), cement tanks, small earthen jars, flower glass vases, plant water pots,
pottery vases, flower ceramic vases, paint buckets, wastes containers and bowls), contained all five
types of mosquito larvae (Ae. aegypti, Ae. albopictus, Culex sp., Armigeres sp., and Toxorhynchites
spp.). Aedes spp. larvae were found mostly in flower plastic vases that agree with the another study
that were found Aedes mosquitoes can breed in variety of natural and man-made containers, such
as water storage jars, cement tanks, other water jars, plastic tanks, flower vases, animal feeders,
ant traps, and trash, such as glass, plastic bottles, cans, coconut husks and tires (Thavara et al,
2001; Chareonviriyaphap et al, 2003). Another study observed that, Armigeres sp. was identified
as waste water restricted species in Swat Ranizai, Malakand province, Pakistan, previous study
was found this mosquito species in bamboo glasses and discarded containers (Ali et al., 2013; Naz
et al., 2014). Our results supported the previous works that Armigeres sp. larvae were found in
waste containers, small earthen jars, cement tanks, plastic tanks, flower plastic vases and coconut
shells. Due to this study, Culex sp. larvae were found in waste containers, small earthen jars,
cement tanks, plastics tanks which were supported by Hribar et al. (2001) which reported that
Culex sp. larvae are found in several water container types including ceramic vessels, plastic
vessels, metal vessels, plastic water barrels, metal water barrels and concrete water tanks with most
larvae in metal vessels. Another study studied Toxorhynchites spp. larvae was found in natural and
artificial water containers such as bamboo stump, clay pots, broken bottles (Say, 1823; Nyamah et al., 2011,
Odo et al., 2015) that related to our study which found Toxorhynchites spp larvae in coconut shell and
small earthen jar.

The larval indices for both dormitory and academic area in the study were calculated to indicate of
prevalence of vector in each area. We observed that HI in both of area for Aedes spp. were >5%, that is
higher than WHO standard, so indicate our study area are dengue sensitive.

Conclusion: Our results are the first report shown that Ae. albopictus, Culex sp., Armigeres sp.
and Toxorhynchites spp. larvae were found in both dormitory and academic area, Ae. aeqypti was
found only in academic area. Armigeres sp. was found in the highest number in academic area.
The breeding sites of mosquito larvae were different container types, Armigeres sp. was found
mostly in cement tank, Ae. aegypti and Ae. albipictus were found mostly in flower plastic vase,
Culex sp. was found mostly in waste containers and Toxorhynchites spp. was found in small
earthern jars, coconut shells. All three larval indices showed that all workspaces have House Index
(HI) for Aedes spp. was >5 %, Container Index (CI) for Aedes spp. was >5% and Breteua Index
(BI) for Aedes spp. was >20 that indicates that at SUT either dormitory or academic area are dengue
sensitive. Further research should be conducted to investigate the prevalence of different types of
mosquito larvae in other schools in Nakhon Ratchasima.

In addition, larval control (source reduction or suppression) has been identified as one of
the most effective methods for the control of mosquito borne diseases (Singh et al., 2006), we
should monitor and share our mosquito larvae to other schools or community to develop the
effective strategy to decrease the number of mosquito larvae and DHF incident cases in Thailand.
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