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Occurrence of Gypsy Moth, Lymantria dispar Around Pier in Korea
and Comparison of Insecticide Response Depending on Instar
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Abstract Gypsy moth (Lymantria dispar) do not cause much damage in Korea forests, but they are
managed as quarantine pests in non-distribution areas including North America. As a result, inflows through
ship or cargo are also monitored. This study was conducted to investigate the distribution and occurrence of
gypsy moths at major ports in Korea to obtain basic information on the occurrence of the gypsy moths. In
addition, insecticide response to 8 insecticides (Chlorantraniliprole, Flubendiamide + Thiacloprid, Metaflumizone,
Spinetoram, Pyridalyl, Acetamiprid + Lufenuron, Chlorfluazuron, and Fenitrothion) was investigated by
developmental stage. Trapping at 19 ports for three years from 2013 using gypsy moth pheromone trap, the
gypsy moths were captured in all surveyed areas. There were differences in the number of attractions for
each year, but the amount was large in Dangjin and Sinseondae Pier. The gypsy moth was attracted from
mid-June to late September in trap. The insecticidal response of the gypsy moths to 8 different insecticides
varied depending on the insecticides, and the susceptibility to insecticides decreased with instar. It is
recommended to strengthen the incidence of gypsy moth in the port and to control them in young instar.
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7710 T 717412 717ko] grot TR} Zrh(Lee
and Lee, 1999; 2000; Lyu, 2015). o} $-2luzte] 3%
tgst A=A HAEA AAE 53] 714 2 ZAHAE]
F-ste] mfrupto] ti A she 739 A A o] AL YA
2ol 73-%-7} thE-E-o]t}(Pemberton et al., 1993).

A ml=rolut Fjure) 7he BrjR]ee] 7 1860
of 93] =4E FHEPEe] a7 AATAE WA
A 901, B e AR olH B 800moluie] 7
2] ¥ 7Fsst vy (Cameron, 1981)0] |3}
sl 100Km7HA] ©]F o] 7Fs3gt oprlotulw]ubi(Reineke
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2813 T Wallner et al., 1995; Lyu, 2015).
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e FAA F2ES A58 (Cannon et al., 2004) FH
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(Baranchikov, 1989) € A2 F3A3} o5 o] =t} w}
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Table 1. Insecticides used in this study

STEHON ofoLby - o2
7009 wful 22 slete] Ao Fa 197 %
SR CEAEREE %7

ATk, AR, R, TR
FARNE, wake), el e, 91, see, 239,
A, ddvret, ke, Satd), Bge), o), Ak,
2323, gitgelr 2AE AASAEE AR dleuy
HZE Ef> USDAS 3% HEFEH(Milk-Carton

Trap, Scentry biologicals, USA)S AN} oM H2ES
(+)-disparlure (gypsy moth Dispensers, Farm Tech. Inter-
national, Fresno, CA)YS A8-3lith. Z+2ke] Milk-Carton
TrapS PR 2kmolWiol] S947F E2sk= Ao A
A8t 24 AR GER el A7) 55 st E
A7 AYE 50uE] olZ 7oA 307 E thsiAl
AR)&te] A} 81 THTable 2). EfQ] Ax] 2 2AM7|=
AP ATl FEvetlA F2E EFY o8 A 79l 8
ol wjrjupto] ¥t H7F ol(Lee and Lee,
1999) 2013, 2014, 20153 62 14+5E 99 30L71A] 370
A7+ ZA} IITH(Table 2). E&ol £l © wimjupd A}
£ uld 2A719) 685 E 947K 95U 9= A8
Hom, Folo] WA= 3 Zofl Y T 7 ZAA Y
oM AR 29 ok Hx B HF 29 A, WIS
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el 52 WAl S99l A FAS et U
UHE UeZ 5EHo] AE(KCPA, 2018) thest AF
o] FoRS Adelst totute| EAIEI Am|ThulE, &
=2l ol 2 f710A Al AL T Fe
TIAE T3l 852 HAIE o] 83t TH(Table 1). 22}

Content (%) of active ingredient,

Common name Chemical group formulation” Dilution (X)
Chlorantraniliprole Diamide 5, WG 2,000
Flubendiamide + Thiacloprid Diamide+chloronicotinil 10+10, SC 2,000
Metaflumizone Semicabazone 20, EC 1,000
Spinetoram Spinosin 5,8C 2,000
Pyridalyl Unclassified 10, EW 1,000
Acetamiprid + Lufenuron Neonicotinoid + benzoyluria 8+5, WP 2,000
Chlorfluazuron Benzoyluria 10, SC 3,000
Fenitrothion Organophosphate 50, EC 1,500

9 WG: water dispersible granule, SC: suspension concentrate, EC: emulsifiable concentrate, EW: emulsion in water, WP: wettablle powder.
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Table 2. Number of attracted moth and attraction period in Gypsy moth pheromone trap in major port of Korea

2013 2014 2015
Survey site Number of Date Total  Number of Date Total  Number of Date Total
Trap Attracted First Last catch Attracted First Last catch Attracted First Last catch
adult catch catch day adult catch catch day adult catch catch day
Busan New Port 20 37  20-Jun 16-Jul 26 20 31 27-Jun 5-Aug 32 35 77  18Jun 5-Aug 48
Daesan Port 10 39 27-Jun 16-Aug 50 10 20 7-Jul 11-Aug 35 10 14 14-Jul 7-Aug 24
Dangjin Port 10 608  9-Jul 25-Aug 47 10 217 20-Jun 19-Aug 60 15 283  7-Jul 27-Aug 51
Donghae Port 16 108 24-Jun 7-Aug 44 20 8  7-Jul 12-Sep 67 24 79  3-Jul 10-Sep 69
Gamcheon pier 10 108  24-Jun 5-Aug 42 10 65 23-Jun 14-Aug 52 11 87  29-Jun 17-Aug 49
Gamman pier 5 92 25-Jun 30-Jul 35 5 23 23-Jun 31-Jul 38 5 35 22-Jun 3-Aug 42
Gunsan Port 20 10 9-Jul 29-Jjul 20 20 4  8Jul 15Jul 7 20 12 15-Jul 4-Aug 20
Gwangyang Port 20 52 24-Jun 23-Jul 29 12 6 24-Jun 13-Aug 50 17 4  6-Jul 13-Aug 38
Incheon Port 30 738 4-Jul 25-Aug 52 30 257 25-Jun13-Aug 49 20 228  24-Jun 24-Aug 61
Masan Port 5 9 24-Jun 17-lul 23 5 8 8Jul 24-Jul 16 15 48  6-Jul 5-Aug 30
Mokpo Port 20 449  24-Jun 13-Aug 50 20 76  26-Jun 23-Jul 27 20 108  23-Jun 5-Aug 43
Okgye Port 5 102  4-Jul 6-Aug 33 5 61  8-Jul 19-Aug 42 10 91 7-Jul 11-Sep 66
Onsan Port 10 65  30-Jun 30-Jul 30 10 202 24-Jun 6-Aug 43 24 271  16-Jun 11-Aug 56
Pohang Port 20 9 4-Jul 22-Jul 18 20 14 7-Jul 25-Jul 18 20 21 1-Jul  21-Jul 20
Pyeongtak Port 20 333 9-Jul 14-Aug 36 20 43 7-Jul 6-Aug 30 18 24 5-Jul 27-Aug 53
Sinseondae Pire 10 410  20-Jun 16-Aug 57 10 137 25-Jun 25-Aug 61 11 273 23-Jun 11-Aug 49
Ulsan Port 20 104 21-Jun 26-Aug 66 26 254 24-Jun 6-Aug 43 30 204 1-Jul  7-Aug 37
Yeosu Port 25 445  20-Jun 20-Aug 61 30 64 3-Jul 6-Aug 34 30 91  23-Jun 17-Aug 55
Youngilman Port 10 4 9-Jul 27-Jul 18 10 11 4-Jul 30-Jul 26 15 5 8-Jul 21-Jul 13
o] oAl AlFollA Fiste] o]8-sisitt. SH Mz
opANES- Hedde Azke] Bl 3 ZARHEE
=NES ANSEE ot A Hd 7 2ol 8 Tukey testZ EAHEA]
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384U R HISEIAL, 201500 434U E tha Aol B
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2ol AARES B oW (df=8, 18, F=62.28, P<0.0001)
96A]7F Fol|= Chlorantraniliproles} Chlorfluazurons- A <]
g AElM 922%01 9] ArkeS BATHd=8, 18,
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Table 3. Efficacy of some insecticides against 1-2nd instar of gypsy moth in laboratory
Treatment Mortality (%) = SD
12h 24h 48 h 72h 96 h
Acetamiprid + Lufenuron 722 +12.6b% 81.1£10.7ab 98.9+3.9a 98.9+6.9a 100.0 £0.0a
Chlorantraniliprole 0.0 +0.0e 0.0+0.0d 17.8+3.9d 21.1£1.9¢c 46.7£20.3b
Chlorfluazuron 22+3.9¢ 22+3.9d 22+3.9 22+79d 22+3.9c
Fenitrothion 93.3+8.8a 96.7£5.8a 100.0 + 3.0a 100.0 + 8.0a 100.0 + 0.0a
Flubendiamide + Thiacloprid 97.8+1.9a 97.8+1.9a 97.8+3.9a 97.8+29a 989+ 1.9a
Metaflumizone 83.3 £ 5.8ab 989+ 19a 100.0 £3.0a 100.0 £3.0a 100.0 £ 0.0a
Pyridalyl 40.0 £20.3¢c 62.2 £30.0bc 81.1+3.1b 90.0 £ 5.8ab 922 +84a
Spinetoram 21.1+£7.0d 422+ 17.1c 57.8+3.4c 76.7+4.3b 100.0 + 0.0a
Control 0.0+0.0e 1.1+£1.9d 1.1£3.9¢ 1.1+£9.9d 1.1+1.9c

“Means followed by same letters within the column are not significantly different (Tukey Test, P < 0.05).
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Table 4. Efficacy of some insecticides against 3-4th instar of gypsy moth in laboratory

Mortality (%) + SD
Treatment
12h 24h 48h 72h 9 h
Acetamiprid + Lufenuron 344 +5.1cd” 61.1+12.6b 62.2+13.9b 64.4 £ 15.4bc 82.2+ 13.5ab
Chlorantraniliprole 0.0 £0.0e 0.0£0.0d 322£5.1c 55.6 £ 8.4bc 64.4 £ 15.8b
Chlorfluazuron 1.1+ 1.9 1.1£1.9d 1.1+1.9d 444+ 15.4c 622+ 13.9b
Fenitrothion 51.1£16.4b 57.8 £20.4b 58.9£19.0b 61.1£19.5bc 64.4+16.4b
Flubendiamide + Thiacloprid 43.3 £10.0bc 844 t£84a 96.7£3.3a 100.0 £0.0a 100.0 £ 0.0a
Metaflumizone 67.8+5.1a 90.0 +£5.8a 100.0 £ 0.0a 100.0 £0.0a 100.0 £ 0.0a
Pyridalyl 7.8£10.7¢ 322+ 13.5¢ 50.0 +20.3cb 57.8 £20.4bc 58.9+22.2b
Spinetoram 222+1.9d 34.4+£39¢ 53.3£17.6¢cb 78.9 £7.7ab 989+ 1.9a
Control 0.0 £0.0e 0.0 £0.0d 0.0£0.0d 0.0£0.0d 0.0 £0.0c
“Means followed by same letters within the column are not significantly different (Tukey Test, P < 0.05).
Table 5. Efficacy of some insecticides against 5-6™ instar of gypsy moth in laboratory
Mortality (%) = SD
Treatment
12h 24 h 48 h 72h 96 h
Acetamiprid + Lufenuron 0 0.0 +0.0b” 2.2+22bc 6.7 +5.8bc 16.7 £ 17.6bc
Chlorantraniliprole 0 0.0 £ 0.0b 0.0 +0.0c 7.8 +6.9bc 18.9 £ 16.8bc
Chlorfluazuron 0 0.0 £0.0b 0.00 £0.00c 6.7 £5.8bc 14.4 £ 8.4bc
Fenitrothion 0 0.0 £0.0b 0.00 £0.00c 0.0£0.0c 0.0£0.0c
Flubendiamide + Thiacloprid 0 0.0 £ 0.0b 1.11 £ 1.11bc 12.2 £3.9bc 24.4+7.Tbc
Metaflumizone 0 44+44b 15.56 £ 15.56b 23.3£29.1b 40.0 £ 23.3ab
Pyridalyl 0 0.0 £0.0b 0.00 £0.00c 0.0£0.0c 0.0£0.0c
Spinetoram 0 62.2+8.4a 66.7+10.0a 67.8+11.7a 72.2+84a
Control 0 1.1+ 1.1b 1.1+ 1.1bc 1.1£1.9¢c 1.1£1.9¢

“Means followed by same letters within the column are not significantly different (Tukey Test, P < 0.05).
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