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Abstract: The study site was the camping area in the Hwarang Amusement Park in Dan-
won-gu, Ansan-si. Study activities were conducted three times a week from July 20, 2018,
to August 1, 2018. A control site, natural enemy site, and Bti (Bacillus thuringiensis israel-
ensis) site were selected. The analyses included habitat environment and species com-
position analyses, community analysis, correlation analysis, and similarity analysis. The
water quality analysis found no significant difference in water quality over the study
period (p>0.05). A total of 4,818 individuals, 38 species, 22 families, and 11 orders were
observed during the study period.The natural enemy site observed during the study peri-
od had a similar species composition as the control site. The Bti site differed from other
sites by the low number of species and individuals present. According to the communi-
ty analysis, the natural enemy site was a stable community and the Bti site was an un-
stable community during the study period. Diptera showed negative associations with
temperature and water temperature and mosquito larvae showed significant correlations
with temperature and water temperature. The similarity analysis showed that the control
site and the natural enemy site were 61.11-73.68% and the Bti site showed 30.77-56.00%
similarity.
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Fig. 1. Map of studied sites in the camping area of Hwarang Amu-
sement Park (Con: control site, Ne: natural enemy site).
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Table 1. Results of the physical and chemical characteristics analyses for the study sites

WT DO Cond. DW Bottom Plant
(°C) PH (mg L™ (uscm™) (cm) structure community
*B:C:P:G:S
1st 30.10 794 3.97 476.00 30.7
2nd 32.32 8.22 6.23 528.00 29.6 o .
Control 3rd 3411 852 6.15 498.00 272 0:0:0:2:8 Trifolium pratense
Mean (£SD) 32.18(+2.01) 8.23(+0.29) 5.45(+1.28) 500.67(+26.10) 29.17 (£1.79)
Tst 28.78 773 3.13 513.00 32.2
Natural 2nd 3163 791 453 506.00 311 o -
enemy 3rd 31.06 787 3.17 489.00 305 0:0:0:3:7  Tifolum pratense
Mean (£SD) 30.49(+1.51) 784(+£0.09) 3.61(+£0.80) 501.67(%+12.34) 31.27(+0.86)
1st 30.33 8.11 2.66 525.00 295
‘ 2nd 33.56 766 3.22 42147 279 o o
Bti 3rd 34.49 820 457 49750 268 0:0:0:2:8 Trifolium pratense

Mean (£SD) 32.79(+2.18) 799(%£0.29) 3.48(%+0.98)

481.32(+53.63) 28.07(+1.36)

WT: Water temperature, DO: Dissolved oxygen, Cond.: Electric conductivity, DW: Depth of water
*B: Boulder >256 mm, C: Cobble 64-256 mm, P: Pebble 16-64 mm, G: Gravel 2-16 mm, S: Sand 0-2 mm
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Fig. 2. Changes in taxa composition according to study times (Con:
control, Ne: natural enemy).
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Fig. 3. Number of Diptera species and the ratio of individuals by
the mosquito control techniques (Line plot: number of species, ver
tical bar: number of individuals).
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Table 2. Results of cluster analysis by the mosquito control techniques at the study sites

DI H' J' Rl
1st 0.69 1.80 0.60 3.15
2nd 0.77 1.57 0.53 2.93
Control 3rd 0.51 2.04 0.71 3.12
Mean (£ SD) 0.66(+0.13) 1.80(%0.24) 0.61(+0.09) 3.07(x£0.12)
1st 0.61 1.92 0.66 3.24
2nd 0.56 2.05 0.66 3.55
Natural enemy 3rd 0.59 1.99 0.68 3.17
Mean (£ SD) 0.59(+0.03) 1.99(+0.07) 0.67 (£0.01) 3.32(£0.20)
1st 0.87 1.18 0.49 2.25
. 2nd 0.79 1.19 0.54 1.51
B 3rd 0.57 158 0.76 142
Mean (£ SD) 0.74(+0.16) 1.32(£0.23) 0.60(+0.14) 1.73(x0.46)
DI: Dominance index, H": Diversity index, J": Evenness index, RI: Richness index
Table 3. Results of similarity analysis on the mosquito control techniques
Con-2 Con-3 Ne-1 Ne-2 Ne-3 Bti-1 Bti-2 Bti-3
Con-1 75.68 66.67 61.11 66.67 64.86 53.33 51.85 30.77
Con-2 74.29 68.57 73.68 72.22 48.28 53.85 40.00
Con-3 64.71 70.27 74.29 50.00 56.00 4167
Ne-1 64.87 74.29 50.00 40.00 41.67
Ne-2 78.95 51.61 42.86 51.85
Ne-3 48.28 46.15 48.00
Bti-1 63.16 44.44
Bti-2 66.67
*p<0.05, Con: Control, Ne: Natural enemy
4 oz pobich meby 7o) AL 9l OHC. 2004 71 & AZ&E Uehi, 4442 ol 4olA
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