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m The Asian hornet, Vespa velutina nigrithorax is one of the biggest enemies of honey bee in
Korea. Beekeeping industry in Korea is being heavily affected due to its attack on honey bee
populations. It is evident that colony targeted control efficacy is far effective than individual
one. In this study, we tested the ingestion and contact toxicity of 24,000 ppm and 16,000
ppm clothianidin on adult V. analis. In addition, we also evaluated toxicity of the 16,000 ppm
clothianidin in hornet colony and its nests. The hornet ingestion of 24,000 ppm and 16,000 ppm
clothianidin had a mortality rate of 0% at 60 min, 63% at 120 min, and 100% at 150 min. When
the hornet contacted with both concentrations of clothianidin, mortality rate was achieved above
60% at 30 min, and close to 100% at 60 min. However, when 16,000 ppm clothianidin was applied
on the back of 10 hornets, they were found to return into their nests. Overall, the mortality rate
of 75% and 100% was detected after 24 h and 48 h application, respectively. Clothianidin residual
was detected at 3.43 ppm per a dead hornet. Therefore, it is possible to use the pesticide
repatriation method with 16,000 ppm clothianidin to kill the hornet colony.

LGW LGN Vespa spp., Vespa velutina nigrithorax, Pesticide control, Clothianidin

ZUHEROL A FEHAT(Jung er al., 2008). & T2
ZolA Fo4T 1] gd-g A7] Qs npejet b
S 09 (Asian hornet, Vespa velutina nigrithorax) 5 < Ao, o] & BE-S 7PF ASgtt
2200090} = FAF|A 22 HHEH & 209 GAIRE A (Abrol, 1994; Perrard ef al., 2009). AP'g 542 2925
7F &< AEA weE-S t#ste L A YdFo] =t < ot B0 E Flaste BEE FFOlA ARt

M OB

E:[o

(Jung et al., 2008; Jung, 2012a). THFof o]t 75‘%1114 ] (Perrard et al., 2009). 18] 1 Apgo] A2sHa 717k o
Sz A% 9F 1,7509] Hof] o]2&= Ao FAEGlo Z7HA & flof| grol EH o] mE|e} viE o 12
(Jung, 2012b), &4 Q1 A tfdlo] A]53t Aot o Al 71528 S F 9t (Perrard et al., 2009). Tt

SH2TEe w2l § ZPgAe s Ao ohe] o] = H, 2 T2 EFUde) vlof 288 FAot: STt E
ai] AA7E S war Qlow A g2 Qo] wet E 3 FA FEot AFER =7 Wl Fadol e A

Received 25 August 2021; Revised 18 September 2021; Accepted 23 September 2021
*Corresponding author. E-mail: dongwonkim(@korea.kr

http://journal.bee.or.kr/



=

ARl Fo2 BRI QIth(Jung ef al., 2008; Villemant
al., 2011; Monceau et al., 2014; Choi et al., 2016). &
£ TR v WiMIE #of ol&
2Y =727 B8-S 716} (Perrard et al., 2009;
Jung et al., 2014; Kim ez al., 2019). ]2t B4 =71
= G5 AEES AaAIAY, HAL 9] K5)
£ = (Jung er al., 2014; Kim et al., 2019).

=l SAIEES Folshr] sl of= 71A] Hof”]
QA AT E5] B (Apis ceranae)2 T

RIS

= A O0uhH o
SHT 2 21w

o

et al., 2007). 12|31 o]2fet PFo] B= AbdE Ste T
AegdoA Fojanprt e Aoz ZlE B ot
(Ken et al., 2005; Tan et al., 2007). L&, FEEH (Apis
melliferay2 A EHT= G| o thh Hrol7) s
Sttt (Ken et al., 2005; Tan et al., 2007, Perrad et al., 2009;
Beggs et al., 2011).

Feluete Hak 2deld 715 Heff A o] £
& Qo SH-2THO B 229 1 = (Kim
el Ao s =
FRIAIE o] 8ot 1238 W, ZHserdetd, =4 WA,
WA So] Itk (Chang ef al.,
1994; Rose et al., 1999; Kim et al., 2006; Jung et al., 2007;
Maher and Thiery, 2009; Couto et al., 2014; Demichelis et
al., 2014; Milanesio et al., 2016). = ATLo]| ALEE kA
+ clothianidin H42H| (F-8% 8%) 2, APt &
Az mAls TS AAT sEEEY 22 ES
(hymenoptera)Ql B A= F/4d0] =2 A2 Kk
o] Qlth(lwasa et al., 2004). Clothianidin< neonicotinoid
Aol 2%-2] postsynaptic membrain % acetylcholine
receptor (AChR)2] ZAgF9of| 2184 o] Lol ZFo] 4

Kol
—
-0

3T

o =
o 2hg-2 252 AAZ |, ohH], 8|31 2|Afe] o] 24
QHc}(Paik et al., 2010). EFH &2 A= HFo|PA soF
07 FRES AR RIL7t =2 oA F sholnt. ALE]
A 20 A& YAE floiA = NAETH B AA]
E HRZ YASoF A& Ao dHA Ut (Gentz,

2009). ©l°fl, 2 ofEeH (Fagoll Wetshe T A
o =
o

=
stel wtoke] (AAReH) EA B7HE B9
B g2 grlelen), o] 2 Eaf i Eel =4

A e

T2 (genus: Vespa)

2 ofe] JNAITEE AR ste] AelH i ARt &
W AE 723 FeEEE Al Fote] ARStleH, ol
Al =4 F7te} dtope] Ao ARg-sHAT

A gl AHE A4S E2 A EHIAE AMEIL
Q)= clothianidin H/F53HA (FEE 8%)= 48513
o}, oFA1E 24 sH7] 95l o7t Aot EES ]85kt A
W =4 7t f-824E0] 24,000 ppm¥ 16,000 ppm &
T & 3453 oH, §hoke] H7H= 16,000 ppm FEE ©|

&3t

2, g 4 "ot

A F7te 25 AR R x A2 xE0] =30 %
30x 30 cm) Well FEE-S 1201214 gof Astict. A
& oAl A SEERE omLH Z2 870 BolFe
™, 2] F 30% B 604 (A0 R ASSE ERlsk
o A= 54 B7FE fl9 vled = ol8stq A2 &
TEstgon, Ae & 10& 7t
A O A 71+

=

=to g F2o|x] e MAE Roer Adede ™

¢

X o

AESP] $18) WA of
A stel Aol o] &5}

= E%:}
Zad o] A= 2340t o]

http://journal.bee.or.kr/



e AT 0 dtofe] A A8 ol 7HEo] A

Hof o] gatatt. AArLAol A BHet &5 Fol S

9 ojoutE] o] Sl &g B-& ©]8519] clothianidin
O

16,000 ppme °F 14 mg =3E & 1f }o}"ﬂﬂr Ty 141 7N
qA

1. M 54 "ot

A4 =4 B71E A= Fig. 13 2t 24,000 ppm (Y
ol thH] 30%)7} 16,000 ppm (P4 thH] 20%) 5= 2]t
of A L& 600l AFE 0%, 12021 63%, 1211 1508
o 100%= YetHith. Heske] oe 4FE2 5% 9
TR P2 sl o, T APoA BE AFavrt
Eft= 28 SI5HATE Rust ef al. (2010)2 neonicotinoid
Al

% acetamiprid, dinotefuran™} imidacloprid= 2]

5
2] efAlof dish 7]ulstel 44 avkE HEE 4 AT
RH5FY T} Mazeed (2019)+ acetamiprid& 25% &
SotA-E W Vespa orientalis©] 1.88ETto]| AFgo] o]
Do) B AL AERSAR AL
MAIE AHgIIGOR, 4L BB olgato]
Aol PAE | gFe Ao g wekhr
3 87t 7534011/‘1% Tk BEolA A7 &
lstalew, ofAll A2 & 607
°F 100% AES TEskArh(Fig.
%ﬂ Skof wet 450l Afol= F
XTH(Fig. 2; 60+, 1= —0.86, p=0.44;
=0.37). WebA W Fofl dA Fx ©]
S0 43e BAEL A2 %
gt} yiofe] 54

_l
OH‘
H o
H:I

oA =
2). & Av} B35
A 40}11 oF
1502, 1= —
&e] A
k. olel, 16,000 ppme] FEE ©]
7toll -85t

= 24000 ppm 16000 ppm

80 A

60 -
1[0t} 100
40 -

Mortality (%)

63 k]

60 120 150
After treatment time (min)

Fig. 1. Mortality rate of Vespa analis evaluated oral toxicity
against the clothianidin.
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Fig. 2. Mortality rate of Vespa analis evaluated contact toxicity
against clothianidin (%, mean =+ SD). Bar represent standard de-
viation. Means were compared by t-test (60 min after treatment
time: # = —0.86, p =0.44, 150 min after treatment time: #s = —1,
p=0.37)
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Fig. 3. Mortality rate of Vespa analis evaluated using method of
release after applying pesticide to the Vespa body with clothiani-
din (16,000 ppm) in hornets hive at semi field test.
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