
 

 

 

Abstract— A mosquito survey was conducted using three traps 

techniques in South Sumatra, Indonesia. A focus area of vector-borne 

parasitic disease (VBPD) where selected as a study site to understand 

on the species composition, the bionomics and the altitudinal 

ecology. The 4 most abundant species were respectively Culex 

sinensis (73%), Anopheles vagus (6%), Armigeres subalbactus (5%), 

Culex sitiens (4%) (n=3290). With attractant traps, Aedes albopictus 

(vector of Dengue) constituted 83%. Meanwhile, the magoon traps 

collected both Anopheles sp and Mansonia uniformis (vector of 

Filariasis) samples is 99% and 88%, respectively. Mosquito’s 

distribution can be collected from 20-1477 meter above sea level, 

with Culex quinquefasciatus scattered the whole altitudinal gradient. 

Magoon traps were found to be efficient compared with that of light 

and attractant, trapping the whole mosquito of VBPD in whole 

altitude gradient. 
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I. INTRODUCTION 

ALARIA and filariasis are the two most important 

mosquito borne parasitic diseases on a global scale. 

Currently about 40% of the global population remains at risk 

of contracting malaria [1] and 1000 million people in 80 

countries are at risk of contracting filariasis [2]. 

Besides Africa, Asia contributes to a large number of cases 

[3]. In 1998 World Health Organization (WHO) embarked on 

a program for global elimination of lymphatic filariasis and 

this was followed by elimination of malaria program in 2006. 

Similarly in Indonesia, filariasis was mainly due to Brugia 

malayi. However, we now see cases of Brugia timori in 

eastern part of the country. In order to successfully eliminate 

both these diseases and other vector-borne disease, we need to 

know the vectors involved [4] and introduce appropriate 

control measures to prevent the diseases occurring in the 

future [5]. 
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II. MATERIAL AND METHODS 

A. Description of the study and the sampling techniques 

The surveys were carried out between May and June 2013 

of 6 districts (Palembang, Banyuasin, Ogan Ilir, Lahat, 

Pagaralam, Mount Dempo) of South Sumatra Province, 

Indonesia. The altitudes of the study sites vary from 22-1477 

m above sea level. The whole study area was define along an 

altitudinal transect and divided into different strata based on 

the altitudinal variation of each district (Fig. 14). In each 

locality, the collection spots faced different directions, and 

random collection was performed from each possible habitat..  

B. Sampling of mosquito and identification 

The South Sumatra province was purposively selected for 

the study. Each locality was chosen by the inclusion criteria, 

which meet the covering low, hilly, and mountain altitude. In 

consultation with the government medical entomologist, 6 

regions were chosen for entomological survey. From each site 

at least 5 houses or natural outdoor shelters and potential 

breeding places for larvae were selected. Due to logistic and 

time constraints, the mountainous elevation between 1500-

2000 m above sea level could not be collected. 

C. Trapping methods 

The entomological surveys were performed for one month 

(May to June 2013). Adult mosquito sampling and collection 

of immature stages was carried out. Indoor and outdoor resting 

mosquitoes were collected using aspirator. Adult mosquitoes 

were collected using CDC light trap, BG-Sentinel attractant 

trap and magoon trap. The light trap was set up in locations 

that were far away from competing light sources and hung up 

above 1,5 m above the ground from dusk to dawn during one 

night per household or cattle shed. 

The light trap was kept turned on overnight. On the next 

morning the screened part of the trap mas removed and the 

mosquitoes were immobilized with chloroform (ethanol 

stabilized, Indonesia manufacturer). Thus identified with the 

taxonomic keys and catalogue. 

Similarly, Culicidae larvae were collected using locally 

constructed dips and identified up to genus level using 

taxonomic and pictorial keys. Thus, the larvae were deep 

frozen in liquid nitrogen for molecular analysis. 
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D. Data Analysis 

The data were entered in Microsoft Excel 2010 

spreadsheets. The results were presented in figures. 

E. Ethical approval 

The Ethical Review Board of Sriwijaya University, South 

Sumatra, approved the conduct of this study. Oral informed 

consent was taken from the head of each household before 

starting the collection of mosquitoes either in houses or animal 

shelters. In case the household head disagree, that house was 

dropped from the collection and then replaces with similar 

inclusion criteria. 

III. RESULTS 

A. Species and density of mosquitoes 

From the total results with the various trap applied was 

obtained as many as 3290 mosquitoes, with the genus Culex 

sinensis dominating (2411). Followed by Anopheles vagus 

(199), Armigeres subalbactus (158), Culex sitiens (131), Culex 

quinquefasciatus (94), Culex pseudosinensis (67), Mansonia 

uniformis (53), Culex fuscocephalus (36), Aedes albopictus 

(35), Culex gelidus (32), Anopheles barbirostris (30), 

Anopheles nigerrimus (15), Culex bitaeniorhynchus (5), Culex 

tritaeniorhynchus (5), Anopheles barbumbrosus (4), Culex 

vishnui  (49), Anopheles umbrosus (3), Anopheles letifer (2), 

Culex hutchinsoni (2), Mansonia anulifera (2), Aedes laniger 

(1), and Anopheles philipinensis (1). 

B. Altitude and species of mosquitoes 

Mosquito’s present related to altitude is the Culex 

quinquefasciatus (94), caught at all altitudes. Followed by 

Culex fuscocephalus, Armigeres subalbactus and Culex 

tritaeniorhynchus. 

 
Fig. 1 Altitude and species of mosquitoes 

 

Fig. 2 Altitudinal variance and the abundance of mosquitoes 

IV. DISCUSSION 

South Sumatra  consists of lowland, hilly and mountainous 

area. Mosquitoes diversity showed several of the well-

established diversity patterns such as a species relationhip and 

a distribution-abundance relationship [6]. 

Although fewer mosquitoes were collected in mountainous 

area (28% of total), Anopheles barbirostris were known to be 

significant malaria. The abundance and wide occurrence of 

Anopheles barbirostris is likely to be significant contributing 

factor in mountainous area’s high incidence of malaria. This is 

relevant to planning the type of mosquito and thus disease 

control. In that case broad scale larviciding may not be cost 

effective and one option is to encourage the use of protection 

such as bed nets, screening and wearing long garments. In all 

situations, providing relevant public information is a cost-

effective way to reduce the risk of exposure to disease vector 

mosquitoes. Such information should be based on knowledge 

in the vector habitats and their diurnal activity patterns, so the 

workers can avoid contact at particular risky times [4]. 

The occurrence of two Mansonian mosquitoes in lowland is 

giving threat since both are significant vector of filariasis. The 

breeding place of the Mansonia uniformis and Mansonia 

anulifera, which is the watery flower, is spread all over the 

lowland. The most relevant plan may be the potential 

combination methods of predator such as fish with low 

toxicity larvicide [7]. Also relevant to prioritizing control is 

the result showing several other genus that are not considered 

primer vector. These include Anopheles letifer, as well as very 

small numbers of Anopheles phillipinensis. 

There is increasing evidence that South Sumatra being an 

ideal place for the establishment of the Japanese Encephalitis 

virus (JEV), given its abundance of both Culex 

tritaeniorhynchus – a vector identified transmitting JEV – and 

the feral pig populations that act as principal amplifying hosts 

for the virus’s transmission to human [8]. Over the last decade 

JEV has become endemic in Bali – where people allow to 

farm pig - and now cycles yearly on Sumatra islands. The 

potential establishment of JEV in South Sumatra is of serious 

concern to public health officials, as this virus responsible for 

estimated 30.000-50.000 cases annually. 
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V. CONCLUSION 

We have shown that in the locality of South Sumatra (west 

of Indonesia) about the warning of the possibility of vector-

borne parasite disease (VBPD) outbreak through on the 

mosquitos trapped. The mosquito vector of Malaria 

(Anopheles sp), Filarial (Mansonia sp), Chikungunya (Aedes 

sp), and Japanese B Encephalitis (Culex sp), were wide spread 

the region in whole altitudinal gradients. We have also shown 

that the magoon traps are effective and therefore, monitoring 

the population during surveillance magoon traps should be 

used. While the attractant traps though yielded a relative lower 

number of Aedes species (Dengue vector), these traps are used 

for particular VBPD. 

ACKNOWLEDGMENT 

The author grateful to the DIKTI for providing with the 

grant financial support. And thanks to the kind support 

received from Triwibowo, M.Sc., Balai Besar P2B2VRP 

Salatiga for the laboratory work in Indonesia. 

REFERENCES   

[1] S.I. Hay, R. W. Snow, ”The Malaria Atlas Project: Developing Global 

Maps of Malaria Risk”, in PLoS Med 3(12): e473, 2006, 

doi:10.1371/journal.pmed.0030473. 
http://dx.doi.org/10.1371/journal.pmed.0030473 

[2] L. A. Kelly-Hope, P. J. Diggle, B. S. Rowlingson, et al, ”Negative 

spatial association between lymphatic filariasis and malaria in West 
Africa (short communication)”, in Tropical Medicine and International 

Health, vol. 11, 2006, pp. 129-135. 

http://dx.doi.org/10.1111/j.1365-3156.2005.01558.x 
[3] M. J. Bockarie, E. M. Pedersen, G. B. White, E, ”Michael Role of vector 

control in the global program to eliminate lymphatic filariasis”, in Annu. 

Rev. Entomol. 54, 2009, pp. 469-487 
http://dx.doi.org/10.1146/annurev.ento.54.110807.090626 

[4] E. Ndoen, C. Wild, P. Dale, N. Sipe, and M. Dale, ”Relationships 

between anopheline mosquitoes and topography in West Timor and 
Java, Indonesia”, Malaria Journal, 9(242), 2010, pp.1-9. 

[5] Y. Higa, ”Review: Dengue Vectors and their Spatial Distribution”, 

Tropical Medicine and Health, 2011 Vol. 39 No. 4 Supplement, pp. 17-
27. 

http://dx.doi.org/10.2149/tmh.2011-S04 

[6] K. J. Gaston, T. M. Blackburn, J.J.D. Grenwood, et al  ”Abundance-
occupancy relationship”, J. Applied Ecol, 2000 Vol. 37, pp. 35-59. 

http://dx.doi.org/10.1046/j.1365-2664.2000.00485.x 

[7] S. Balakrishnan, M. Srinivasan and K. Elumalai, ”A Survey on 
Mosquitoe Diversity in Parangipettai Coast, Southeast Coast of 

Tamilnadu, India”, Journal of Entomology, 2011, Vol. 8(3), pp. 259-

266. 
http://dx.doi.org/10.3923/je.2011.259.266 

[8] S. Hemmerter, J. Slapeta, A. F. van der Hurk, et al, ”A curious 

coincidence: mosquito biodiversity and the limits of the Japanese 

encephalitis virus in Australasia”, BMC Evolutionary Biology, 2007, 

Vol.7(100), pp.1-11. 

International Conference on Agricultural, Ecological and Medical Sciences (AEMS-2015) Feb. 10-11, 2015 Penang (Malaysia)

http://dx.doi.org/10.15242/IICBE.C0215145 30

http://dx.doi.org/10.1371/journal.pmed.0030473
http://dx.doi.org/10.1371/journal.pmed.0030473
http://dx.doi.org/10.1371/journal.pmed.0030473
http://dx.doi.org/10.1371/journal.pmed.0030473
http://dx.doi.org/10.1111/j.1365-3156.2005.01558.x
http://dx.doi.org/10.1111/j.1365-3156.2005.01558.x
http://dx.doi.org/10.1111/j.1365-3156.2005.01558.x
http://dx.doi.org/10.1111/j.1365-3156.2005.01558.x
http://dx.doi.org/10.1111/j.1365-3156.2005.01558.x
http://dx.doi.org/10.1146/annurev.ento.54.110807.090626
http://dx.doi.org/10.1146/annurev.ento.54.110807.090626
http://dx.doi.org/10.1146/annurev.ento.54.110807.090626
http://dx.doi.org/10.1146/annurev.ento.54.110807.090626
http://dx.doi.org/10.2149/tmh.2011-S04
http://dx.doi.org/10.2149/tmh.2011-S04
http://dx.doi.org/10.2149/tmh.2011-S04
http://dx.doi.org/10.2149/tmh.2011-S04
http://dx.doi.org/10.1046/j.1365-2664.2000.00485.x
http://dx.doi.org/10.1046/j.1365-2664.2000.00485.x
http://dx.doi.org/10.1046/j.1365-2664.2000.00485.x
http://dx.doi.org/10.3923/je.2011.259.266
http://dx.doi.org/10.3923/je.2011.259.266
http://dx.doi.org/10.3923/je.2011.259.266
http://dx.doi.org/10.3923/je.2011.259.266
http://dx.doi.org/10.3923/je.2011.259.266



