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Establishment of Discriminating Concentration based Assessment for

Insecticide Resistance Monitoring of Palm thrips

Sung-Wook Jeon, Bueyong Park, Se-Keun Park, Sang-Ku Lee, Hyun-Ju Ryu,
Sang-Bum Lee and In-Hong Jeong>X<

Division of Crop Protection, National Institute of Agricultural Science, RDA, Wanju 55365, Republic of Korea

Abstract - For our survey of insecticidal resistance of Palm thrips (Thrips palmi Karny), we
established the discriminating time (DT) and concentration (DC) of nine insecticides, and we
conducted a bioassay about seven local populations via leaf-dipping methods. The discriminating
times of the recommended concentration (RC) were 24 h at emamectin benzoate EC and
spinetoram SC, 48 h at chlorfenapyr EC, 72 h at spinosad SC, cyantraniliprole EC, acetamiprid
WP, dinotefuran WG, imidacloprid WP and thiacloprid SC after treatment. The DC estimated
the concentration which showed the difference within the mortalities of these local populations.
The DCs were emamectin benzoate EC 0.013 mg L' (RC, 1038 mg L™, spinetoram SC 0.125 mg
L™ (RC, 25.0 mg L"), chlorfenapyr EC 025 mg L™ (RC, 50.0 mg L"), spinosad SC 0.083 mgL™"
(RC, 50.0mgL™") and cyantraniliprole EC 5.0mgL ™" (RC, 50.0mg L"), and DCs of neonicotinoids
were their RCs, that is, acetamiprid WP (RC, 40.0 mg L_l), dinotefuran WG (RC, 20.0 mg L_l),
imidacloprid WP (RC, 50.0 mg L_l) and thiacloprid SC (RC, 50.0 mg L_l). From our investigation
into the resistance of the local populations with DT and DC application, the neonicotinoid
insecticides have shown a high resistant level for all the local populations, and the other
insecticides have demonstrated low or non-resistance. In the use of neonicotinoid insecticides to
control Palm thrips, one must take caution. As a result, the establishment of DT and DC in the
single dose bioassay method was helpful for surveying the insecticide response dynamics and the
development of an insecticide resistance management strategy.
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o] Z+Zo HIE F= A2z LA Utk (Pelikan 1998;
Demirozer et al. 2012). 71FHY 7} YojA 1%, 20|, Enf
E 5 503} 5000] % ol49) 2] T, 74, 9 5E Yol
oo WA BLE Wolmeln, A% U B AKE A
5A7]= 2" A 55®at obu g} (Rosenheim ef al. 1990)
234 e ez A4 BN AE voldAE ue
= Aoz I A 9t (Boonham et al. 2002; Demirozer et
al. 2012). $-ugtof A& 1960 o] F B2 5
= o] &3 ot A= Al E AF ez FHE 9 o
s|7F F7kstaL e AA ol (Woo 1972), E3] Al A Hl
AolAl A Hi e HEA dFeze ZedFTHEE
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FAEH ] FAl lojA R FTHlA M-S &85t
71%= st tf 29 Frtol A= ek WAl &5t
o} (Denoyes et al. 1986). FAQHY &= F4]o] w21 A3
Ao] HhE2] AMgo = FAAF/o] wWEA Waste] WA
7F &R ¢tk (Morishita 1993; Choi et al. 2005). £E3] Y&
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A 7 A- Eo]l=+= AA ot} (Choi et al. 2005; Lee et al.
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I A3eA oA E &-8-3k= 9 (biochemical approach)
5ol EE5 3L Utk (Stanley 2014). 22y ARG B=
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Fde A7 A7 EAo] A &t dFY FAARA
g SHE FH57] A= 8T Aol AHE
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B (Frankliniella occidentalis)®] AU HEH o)A 4
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et al.(1999), You et al.(2002), Choi et al.(2005)< 48A] 7+
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Table 1. Collection site of Thrips palmi

Collection site Collection date Coordinates

Anseong May 13.2016  37°02'23.1"N 127°12"24.0"E
Nonsan Mar.31.2016  36°14'36.7"N 127°09'53 4"E
Jangseong Jun. 28.2016 35°14'50.4"N 126°48'08.2"E
Hoengseong Jul. 28.2016 37°27'13.5"N 128°03'13.9"E
Okcheon Mar.31.2016  36°13'15.0"N 127°38'09.2"E
Gimcheon Apr. 06.2016 36°10'02.2"N 128°12'09.7"E
Changnyeong Jul. 26.2016 35°24'45 4"N 128°28'47.0"E
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Table 2. Insecticides and their-recommended concentration

Recommended concentration

Chemical groups Insecticides Supplier (mg L
Antibiotics Emamectin benzoate EC* Syngenta Korea Ltd. 10.8
Diamides Cyantraniliprole EC Kyung Nong Co., Ltd. 50.0
Neonicotinoids Acetamiprid wp* Kyung Nong Co., Ltd. 40.0

Dinotefuran WG* NongHyup Chemical Co., Ltd. 20.0
Imidacloprid WP Farm Hannong Co., Ltd. 50.0
Thiacloprid sc’ Bayer CropScience Ltd.da 50.0
Pyrroles Chlorfenapyr EC Hankook Samgong Co., Ltd. 50.0
Spinosyns Spinetoram SC Dongbang Agro Corp. 25.0
Spinosad SC Farm Hannong Co., Ltd. 50.0

“EC: Emulsifiable concentrate; "SC: Suspension concentrate; “WG: Water dispensible granule; YWP: Wettable powder.
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Fig. 1. Mortality (mean=* S.E., %) in seven local Thrips palmi populations exposed to the recommended concentration of each insecticide,

measured in 24 h intervals during the 96 h of the exposure period.
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Fig. 2. Mortality (mean=*S.E., %) in seven local Thrips palmi populations exposed to the recommended concentration (RC) and discriminat-
ing concentration (DC) of emamectin benzoate, chlorfenapyr, spinetoram, spinosad and cyantraniliprole. The same letter on each bar
in each treatment means no significant difference was found at p =0.05 (Tukey’s HSD test).
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Fig. 3. Mortalities (mean* S.E., %) in seven local Thrips palmi populations exposed to the recommended concentration (RC) and 2 XRC.
The same letter on each bar in each treatment means no significant difference was found at p =0.05 (Tukey’s HSD test).
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chlorfenapyr EC= 025 mg L™ (RC, 50.0 mg L™"), Spinosad
SCE 0.083mgL™ (RC, 50.0 mg L™"), cyantraniliprole EC=
50mgL™ (RC,500mgL o2 AAst¢1, ¥ Qo]TE
o|= A%<l acetamiprid WP (RC, 40.0 mg L"), dinotefuran
WG (RC, 200 mgL™"), imidacloprid WP (RC, 50.0mgL™"),
thiacloprid SC (RC,500mgL ™) 34 =2 o rrg
AR AAE W =9 W At A85k] A&
ARE AT AF} acetamipridS EEI 4% Yleyz
Ejo|TA A= BE A FoA Aol WEEHL
Aol FAAYE we7t 2ad Aow e gioh Iutl

emamectin benzoate 5 5% AAL 2H FT oA A2Eo)
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€ Al 100%E 2ol FAAFALE 2
ookeh AAE o4 B BE AL L B R VR T
o

U eo|F LA AR TH F4 R FAATR
Helol A =&ol 2 Aol

N

Al Al

ol AITHHA] (ZHA|H Z: PI01181201)
o] 21 e gJ3f o]F oW A FATS R Yt
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