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ABSTRACT

The damage of wasps in the beekeeping industry is increasing, but there are limitations in continuous
control and monitoring. This study was conducted for the purpose of collecting basic data for the
development of automatic monitoring system for occurrence status of wasps. The survey was conducted
over a total of three years from 2018 to 2020, and once a week from April to November when wasps
start to occur. As a result, 494 were collected in 2018, 1272 in 2019, and 795 in 2020, a total of 2561
wasps were captured, and after divided them according to date, attractant agent, and habitat, and then
cluster analysis was performed on them. As a result, in 2018, Vespa ducalis and Vespa analis parallela,
in 2019, Vespa velutina nigrithorax and Vespa mandarinia, and in 2020, Vespa analis parallela and
Vespa velutina nigrithorax were dominant and subdominant species, respectively. It was confirmed that
the Vespa velutina nigrithorax (28%) and Vespa analis parallela (23%) were dominant for three year.
We monitored the Yellow-legged wasp, an invasive species that has become a problem each year, and
as a result, queen bees occur from early May to early June. It was confirmed that the peak period was
achieved from middle of September to middle of October. It is expected that the results of this study
can be used as basic data that can be used to refer to considerations such as habitats, target species,
attractant agent, and monitoring period to be equipped in the monitoring system when constructing an
automated wasp monitoring system.
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Figure. 1. Collecting sites (left: satellite map of 2009 year, Right:
Satellite map of 2020 year), A. Apiary of A. meliifera, B. Forest,
C. Apiary of A. cerena.

49 1795H 11€ 79714, 20209 4€ 64
B 99 219744 W% 184 % 3de] AH 4
Stk HES 2o AW GFL we
Ao 24 2RE 2R3

d
B
B

2= 20189 59195H 119 6U7HA, 2019

ol

2.3 TEF SAF A

FeEd AR, AR EFEE ASAE 4
Zto| THENS 6714 w8t} TH BAFS
2UHY 9tk 28 288 95t FA9S
AHgatg o, A 2AAET EY 671 F,
N Yol 42 BFS 2Este A3
oA o] e 2018¥0E g FAAA (B
Fud {24 500mhet B HEE FUARL
AEstg o, 201990 A AT

™
H

Q14 500mD9} EEF+7FEAX(EEF 500ml+7}
F2% 9 20g) & AHESHATE 20209 44
£ FUAAB (TA>EE FU8 500mh)e} L=+
72N Z(EEF00m+ 7R 2 oF 209)S AR

piep

J

2.4 AHA =A

BA2AT sl 4R AR ARED

o] FH7)FHZ(ASOS)A H 2[11]1E o] &3} Th.
ZAIZE Foke HEr)(° 0), FEFUsE
FeHmm), HFEFEm)E st
. = A F B2 2(N35.84092,
E127.11718, Alt 60m)e] AEE o] &3ttt <UH
U AAARS F8ste] 7 2AAY B 100m
£ AZA00m x 10m= o], AFd 9 HlFo] of
L AEE A=A B4

A2

72 A3 Ed ARE s 2R84
2 87 S5 Do ABAS EAMEL o
g9

1) $-#4 = A <(Dominant index) - #| 1$-% &3}
A2 FAFE AAsY, FHEAFE A
(McNaughton, 1967)

2) HY=A4(Diversity index) - Margalef
(1958)9] AR o]Ee 939 {FEH
Shannon-Weaver function (H’ )& Lloyd &
Gheraldi 7} g3 &4 A&(Pielou, 1975)

3 FFHE (Richness index) - Margalef
o

(1958)9] A& ol &
2.5 SAEA

FUEAE, AAAE 2R X5 H9
2po]= Oneway ANOVA test & o]gatgion,
A% A4 DMART(Duncan’ s Multiple Range
test)E ©]-&3F S THSAS 9.4 Inc., 2008).

3. 44d2%

3.1 ZAAE A2z B4

- 887 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 15, No. 5, pp. 885-894, October 2020

A7 U 402 2018d(4¥E- 119)
71 211° C, B+ AUF=E 78%, B+ € 4
2 160mm, HFF<4 1.68m/s, 2019942~ 11€
B 712 20.7° C, HUIE=E 80%, B € A
mm, ¥4 1.54m/fs, 20208(4¥€- 9¢¥
o 712 20.9° C, ¥4 HUE=E 73%, Hd 2
43 256.8mm, ¥4 1.65m/sE FAMH AT 2

A W7 100m e A 84 & 4g9 v
&S Hwd A3, AFI(Fig1B)e AHHnH&
100%, ESEH AS2H(Fig 109 AHEH]E 59%,
MdEd ASAFig 1B AHHlg 41%2 &<l
H‘Riofﬂ ARFE AU Wy SR 5 of

ol
SUEY

-~
~

~

32 A7IE TEF DA A

X1 TEF TARA TAES 25 0189 - 202049)
Table 1. Cluster analysis results of wasps monitoring survey

(2018-2020)
Year 2018 2019 2020 Total
Species 7 7 5 7
Individuals 494 1272 795 2561
Vespa
Dominant Vespa Vespa Vespa velutina
species aucalis velutina analis nigrithor
nigrithorax ~ parallela ax
Vespa
] Vespa Vespa - Vespa
Sué)éiig?lnam analis manaarini n\/(ef/%gfa analis
P parallela a g X parallela
Dominance
rate(%) 43.522 41,745 39.119 27.645
Subdominance
rate(%) 25.101 15.723 19.874 22.96
Dominant
Index 0.686 0.575 0.59 0.506
Diversity
Index 1.481 1.599 1.491 1.687
Richness
Index 0.967 0.839 0.599 0.765
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Figure. 2. A result of Mointoring Vespa wasps by collecting sites
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Figure. 3. Comparison captured individuals of total wasps and
Vespa velutina nigrithorax
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Figure. 4. A result of Mointoring Vespa velutina nigrithorax
by collecting sites
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