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Occurrence of Thrips in Greenhouse Cucumber and Insecticidal
Activity of Five Local Western Flower Thrips Populations

In-Hong Jeong, Bueyong Park, Se-Keun Park, Sang-Bum Lee and Sung-Wook Jeon™

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

Abstract - The purpose of this study was to investigate the density of thrips, and insecticidal
resistance for effective control of Western flower thrips in greenhouse. The presence and density
of the thrips was investigated using yellow colored-sticky trap in a cucumber field from May
to August in Cheon-an. The results of the investigation revealed the existence of the following
thrips species; Frankliniella occidentalis, F. intonsa, Thrips palmi, T. tabaci, Scirtothrips dorsalis,
Microcephalothrips abdominalis, and T. nigropilosus. The predominant pest was found to be the
western flower thrips. To survey the western flower thrips insecticidal resistance, we established
the discriminating concentration (DC), recommended concentration (RC) and 2 X recommended
concentration (2 X RC) of nine insecticides; Emamectin benzoate EC, spinetoram SC, Chlorfenapyr
EC, Spinosad SC, Cyantraniliprole EC, Acetamiprid WP, Dinotefuran WG, thiacloprid SC and
thiamethoxam SC. The bioassay of about five local populations was conducted using the leaf-
dipping method. In all local populations, insecticidal resistance in western flower thrips had not
developed in emamectin benzoate EC (RC, 10.8 uLL L_l), chlorfenapyr EC (RC, 50.0 nLL L_l),
spinetoram SC (RC, 25.0 mg L_l), and spinosad SC (RC, 50.0 mg L_l). However, insecticidal
resistance in RC was found to have developed in cyantraniliprole EC (RC, 50.0 nLL L_l) and four
insecticides of neonicotinoid type. Insecticidal activity of 95% or more was observed in each
population when cyantraniliprole EC tested in 2 X RC. However, the neonicotinoid types showed
different insecticidal activity in 2 X RC.

Keywords : Frankliniella occidentalis, greenhouse, cucumber, occurrence, insecticidal resistance

M 2 % olifo] LA 9lom, o]F F oF 7% 0] & 93
£ 31 It} (Pelikan 1998; Demirozer et al. 2012). 2=
Al madfFos A AAF L2 oF 5000 A= nl=o] dAAE FEE AA A AA 2e
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of Hat= Atk (You et al. 2002). FH A= HLAA H=x
9FA = 9137 (Ananthakrishnan 1993), S A+ 20004 (Li
et al. 2016), $-2|uteh= 1993d0) AFE 42 F7HolA F

(©2018. Korean Society of Environmental Biology.



518 In-Hong Jeong, Bueyong Park, Se-Keun Park, Sang-Bum Lee and Sung-Wook Jeon

2 TAH L (Woo er al. 1994), o] F I AlLAH] 2+
o= Autxlo] & HFE F1L YtH(Cho et al. 1998; Lee et
al. 2001). Z=FEAAY = 13, 714, BEutE, Q0] 59
AL2-ET W}, 7Hdo) A, Ar] 5 3EFE 2 A=, A
I, Bgols v RS A9 BE doZgof EAste] £3 1}
A8 7138 E 2 AFEA] 2 H o= 2] 1 (Rosenheim ef al. 1990)
A4 oA TSWV 59 Al EHtol2| A5 wj7iste 2413
& 71X = AR &HA vt (Boonham et al. 2002;
Demirozer et al. 2012). 22Ut A= 1960 o]& H|d
SheA Hgo 2 ohofet AE At Az ezt 7hsste
ST 33171 F7kska e AHleHWoo 1972). 3
= A QoA A Lol Z A EH (Thrips palmi)t &
w22 E 4 (Frankliniella occidentalis)2] WA oj3&S
A gtk S T AA S4o] w2, AFA o et
Aol m=A ddstes Aoz dEA glo] (Morishita
1993; Choi et al. 2005), B=+= <L F7t=3 9t} (Helyer
and brobyn 1992; Immaraju et al. 1992; Ananthakrishnan
1993). S-2utet dF AR s7telA SALEF DAE
el A &8st o, R 57k 353 WA
o ¢J&3}ta 9lE AA o]tk (Denoyes and Bordat 1986). 3]
HeYRE ko] EAF A5A9 A&F AHgoz Qs oA
A dET WA Ao wE A && A= o]
oA 2L Itk (Choi et al. 2005; Lee et al. 2017). AZA|of| o
g AFY A dE2 AE YA das 2B IAE
QA BE 9 =58 IR ololA A ZE A HEY
Z7}2 o]ojAthJeon er al. 2017). WatA ELAQ a5 &
AE HsiAs oAl A 2g A 9D AL oA A=
710l Wj$- Sasttt. diF oAl AdE AHEE WEH
H (bioassay)y &3l B7HEATH AEHY WHo=Es &Y
W okaE L1 (single discriminating dose approach), &FF-H
S A% (dose-response approach), 2% A% (two dose
approach), 1231 AJ3}5H4 ntAE &-8st= H2H (bio-
chemical approach) 5-©] 1T} (Stanley 2014). -2t A
= oS AR o] 83t diFY oA e HASH
ogith. AFA ol gt 7l AAbutct otk AEAA
S AHESHaL glon, 53] okaof gt BEA|gke| whet oF
79| Aolgt Aol & Ho|ar §lrk. weka] AFA o gt &
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Table 1. Collection sites of Frankliniella occidentalis

BEXN7) L oAlo] B40) wet A7ke Gejaof Bt Ueon
et al. 2017). 2 5] Jeon et al. (2017)0] 2o]E|Hd <]
N B BEE o83 T Wk ALY L o] &sto] o
A 5g L o S0 hE WEXFE AXSA o2
EY2 2 ATAE TraEgude) o ARe ¢
obx 37} sheiet.

JERTRTE

L3AEY 2= =4

ZAEA 9 T W= A= I Q0] FARQ FAHE
T AGA HAHE Q0] AAETHEA0)A 2018 49 014 F
B 8 14Y7HA] oF 371 U7 AT RAF WHL 500 m”
(10 m x50 m)&| sk 259 247} AT ERY (7o}
J2E 10cmX15cm)S 0] 12m, A8 4m 720z 7+
Stk 1082 AA & 5,108 HF R A AAE
1] 7 (Olympus SZX12, Japan)& o]&3te] £ 4 o whay
1=E AT

2.8 23 AR 2 A5

OFAIRES Aol AHGE ExFEAEH Y APA L
Table 13} Zch HFL 2017~2018F U thEH A4 Q0]
FARRQl HE M, A, A, A T SR Gol A E S
< A FA AeTS Adste] of2 @A 0] X] (25 %25 %30
cm’)oll gl 1~2A|th F4]8kH ¢Hg3} A1 T Ao AR
Shich AW AR AL 25+2°C, 60+5% RH, 16L: 8D°]
o, ZeFZ3 A Y A Ho|2= AdF 4 TEIIA
oA E A& 25~35°CY R AA ETtaE A3 2
E(P8x7.5em’)¢to] PASAE (Hh27], A Luto] )5 A
S, 38 2~39 gFdte] 2 Qo] 3~47%o] HH AREH 0]
Ao go 7|32 FFsth

3.AEGA R BERA

Aol AL AFAlE FRAAT 15, Hotutol=A 1

Collection site Collection date Coordinates

Anseong Jun. 09. 2017 37°02'23.1" N 127°12'24.0"E
Pyeongtaek Aug.03.2018 36°14'36.7" N 127°09'53 4"E
Jangseong Apr. 03.2018 35°14'50.4" N 126°48'08.2"E
Sangju Jul. 27.2017 36°23'10.9" N 128°10'10.0"E

Changnyeong Jul. 28.2017

35°24'45.4" N 128°28'47.0"E
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Table 2. Insecticides and their recommended concentration
. . . Recommended
Chemical groups Insecticides Supplier concentration
Antibiotics Emamectin benzoate EC* Syngenta Korea Ltd. 10.8 uL L
Diamides Cyantraniliprole EC Kyung Nong Co., Ltd. 50.0 uL L
Neonicotinoids Acetamiprid wp* Kyung Nong Co., Ltd. 400mg L
Dinotefuran WG* NongHyup Chemical Co., Ltd. 200mg L
Thiacloprid sc’ Bayer CropScience Co., Ltd. 50.0 mg L™
Thiamethoxam SC Syngenta Korea Ltd. 50.0 mg L™
Pyrroles Chlorfenapyr EC Hankook Samgong Co., Ltd. 50.0 uL L™
Spinosyns Spinetoram SC Dongbang Agro Corp. 250mg L™
Spinosad SC Farm Hannong Co., Ltd. 50.0 mg L

“EC; Emulsifiable concentrate, bSC; Suspension concentrate, ‘WG; Water dispensible granule, dWP; Wettable powder

S00:0y =—e—Frankliniella occidentalis
= Frankliniella intonsa
o 400.0 7 —— Thrips palmi
© = Thrips tabaci
E_ 300.0 - —— Scirtothrips dorslis
E - Microcephalothrips abdominalis
% 200.0 - Thrips nigropilosus
o
Z
100.0 -
0.0 —= > & T 7 7 7 .
41 423 5.02 514 523 6.04 6.18 6.28 7.09 7.24 8.04 8.14
Date (month/day)
Fig. 1. Captured density of thrips species using yellow-colored sticky traps in cucumbers.
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o] &%t FAHY S U= A= Fig. 13} Zth AJH 20
iz o A st Qe FAEYFE E=F3 ALY
(Frankliniella occidentalis), 32N (F. intonsa), £-0]
ZABY (Thrips palmi), BE A8 (T. tabaci), EEFAE
d| (Scirtothrips dorsalis), M & Z D (Microcephalothrips
abdominalis), "IW=| S| (T. nigropilosus) 5 & 7%59°|
BRAEE QJQch 7P we vhAl S WOl 2o Ey ke
A9, O o2 e g 2 vehgth 24 717
FQ LolF Y, I AEY, EEFT AL, v A
el g eg S3] nju)et YAFHS H ok (Fig. 1).
Lee er al.(2017)9] 7| A Zu], g, 20|, 7 2=9] &
A F AN E ZeEA e S = A
o] BE A oA TAEALN SHFTLRE ZeFITAEY
ok LolF A = M Aol At WAt Ile
o, o2 Fof tistols o] BER] PGttt Cho er al.
(2000)= | AdA oA E=FETHHH 7 7€ 2ol
Mg & SAUEE Hota sHGith & RALO|A R
FTAEY = 5 FRE U=t FUst & 2A VI T
ol 33]9] U W3S R, 79 4o ¥ FAVIE R
Aok kS e Z2e3 A da e} vt d eS
Hoy Zreg3AE e vls TS Aok (Fig. 1).
ks o] B Sl FIAE 7Hefiste] 1A 9
AEAAE Dojmalhe B17t 9O (Kim ef al. 2014),
Qo]0 4] sz obA7FR] g X] QL.

ZLeF3 AP o o3 Hei= S Ay Heliste 14
2] 732} INSV (impatiens necrosis spot virus), CSNV (chry-
santhemum stem necrosis virus), TSWV (tomato spotted wilt
sirus) 5] Hio|HAE vj7fstE 2214 ]2 U th(Boon-
ham et al. 2002; Demirozer et al. 2012). &3] 2H& A4k Q)
o] TSWVE AZFst 1ld|l& &tk (Drmirozer et al. 2012). 2F
AE o] &3 WA= WA 27] W2 WA ofA 427} o]
Zo|AoF ATAQ A7} 758 EE (Park et al. 2007), £
2abe] 2348 B o) BrugFAude] WAl 247 A7s
Yz W2 37k 59 149 olWY 5Y 2eT 68 2
a2 64 sheol AA 33 o] 4e] oA A7} o] Foj Aok
AR PAZ} 7 Ao w woEh
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LR PR A9 A% 84

= 7|9 AFAY ofa -ﬂ' < A, ax=g o
ARG 2 ool JlojA mi$- 2 AR otk (Stan-
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t}. Emamectin benzoate ECx= =T oA 90% V]'—J
ZE84E 23t A 9AF 1+ AFEAY ApolE BY] 9
Aek By F2 o] Bl sroA HAYS AAgH
@A) 983%L R A58l 7MY =L, 1
SO 82 4T (633%), 7MW AHS AAEATG.1%)22
Uetsth B A FHEE9 oF 1/8009 F&
(0013 puL L™HAIZE kAol gt 2] ¢} 7k 2po]7} WAy star 9
L AL 4 4 I3tk Choi er al. (2005)2}F Yu ef al. (2002)2]
B I A emamectin benzoate?] FHFEoA E=FE|
dY= 52 45E84E 2921, Chung ef al. (20000 F
Ao FAEL7E Fot X&EHQ Aol THeFE AlAL
3}4t}. Chlorfenapyr ECx= A FZoA BE 2 FA 5]
100.0%9 AZE4E B4, BEso A= A Fl
A 123%= 7P =kon, O o202 A (50.6%), SH
(42.9%), 37 (36.7%)T B (33.3%)A1% &2 eyt
Choi et al.(2005)= YA G F ZAET A S A Al
Aol A AT Z=FFAEE 7} chlorfenapyrol A3H/gol
Heehr] goks& s & dFolAe FH s
A BE AGAEO] 95% o149 A8 Hol oA of
AL 2A= %it A—E TET Yu er al. (2002)=
2 A Aot D] JAAY | e ] o)A H-T e
FEAHE = —7—7&%‘—5"’“*1 85.4%9 ASEHE Bl
Lee et al. (2017)& =3}o] A 2}17%1} ZuEady o) A
o] 90% ol5tE tha "ol& Haskgict. o|¢f o] 3t
e A AY 71, FE 7 ‘:} Fot 235 Bt o]
= 39ZHE A E44 gEE HaE 0ol 9 5 oF
Al Ax3le 9 23} oFgF A2 F Qlsto] tii} s A3
A dgo] sttt 23 At QujR-ES] Hls) A4
T wWEA 3gd AHow *g Z+= T}, Spinetoram SC2 37
LA A (100.0%), A (100.0%), A5 (98.3%), BE
(93.3%)AFNA 90%°1/d2] AFE4E Biou, F4A
AAFNA = 86.7%2 Tha W AFEAS B
T BE(95.0%), 3 (95.0%) 445 (95.0%), 2
(95.0%)A1SNA 90% o139 A4S B, FEAY
AZAN AT 158%2] 72 R ). Spinosad SC= FH 5o
Al BE(91.0%), 2HA (100.0%), A5 (100.0%), A8 (100.0%)
ASNA 90% o139 A4S B o, AR GA T
A& spinetoram®] ZA¥e} F-AFSE 83.2%9] FHe B #
oM e dEAGA TN 855%% 7MY =2 @2
Hla, 3 og3o2 33, 45, B9, A4 «22 Yyt
Choi et al. (2005)= Zr=ZZ3Add FA e A A
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Fig. 2. Mortalities (mean £ S.E., %) in five local Frankliniella occidentalis populations exposed to discriminating concentration (DC), recom-

mended concentration (RC), and 2 X RC. The same letter on each
HSD test).
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o iFEE BN AFEo] Rol Aol
ZA22 HHET} Thiamethoxam SCO FH 5k A&
2 AFATAA 756%% 7MY w2 %S BYo wiF
oA E A (90.2%), A3 (96.7%), 23 (100.0%) A1 5l
AgE Aol £9ka, BY, AAA SN 4 78.3%,
26.5%9] & Bt o] ZIE & uf neonicotinoidF| 4
T A= FHEEAA BE AG9ATY AF5E40l 80%
u|9k© & neonicotinoid Al 52| kAl ote] w2 AFHS
Zta glom, FAE TF ARAFHE 5 A2 woH
neonicotinoid A Z¢] t3}4] Choi et al. (2005)= 2003 %
Ato] A Z=ZZ2HY 7} neonicotinoid Al 52l thiamethoxam
7} acetamiprido]] ot B A TS v RS 61 Gl A A3}t
Aol Bl 98-8 AFE T, Lee et al. (2017)%E neon-
icotinoid A5 ¢FAl= AR G} AHujztEo] BAFO] =2
AL YEFA TR 319 Jeon ef al. (2017)2  neonicot-
inoidAlE FAlof thet] = 7R Lo|FAHH 7}t =2
Aol S Hustgy, FAlE 7F wAAGTAY 2L A
g T deAde dFsHTh
AZAE A silgoll tiste] X4 oFgFo] AAE| o] gL,
I 4FE EUE A=A (bioassay)S T8l oA
Azzo] gt o] 7Hsdtth (Jeon ef al. 2017). whebA] A3
% oA B7te i Fa5, A 9AEE s

it Hir

of thgt oFA tolE RA sk WA FAE AWt skt
Ztto] & 4= 9t (Roush and Miller 1986). Z -2 HY|
o HAIE sl 105 oFAlol tiet A5E/dollAl antibiotics
A2 emamectin benzoate?} pyrrolesA € 2] chlorfenapyr,
323 spinosynsA B 2] spinetoram, spinosads 5450
A A58 0] Eob dRAGS AlQdsta thFEEY A F9
A ZFE3 Y Y FAC] A5 FHE 5+ S Ao,
diamides#|59] cyantraniliproleX} neonicotinoids A%< di-
notefuran, imidacloprid, thiacloprid, thiamethoxam= 335
Lo A o] AFEAo] ol oFAl gt A T 7HeA
o2 ZLFZAEY PAY A F7 BT AR A
Z-Et}. Neonicotinoid A58 AFAl= A AAHLE o
et 5ol Al Al A FAI7E B QAL (Wang et al. 2008;
Bass et al. 2015; Huseth et al. 2016), S oA = 21 FFA|
e, guf7hRo] oA Aol el AFEHL Uth(Lee
etal.2012; Lee et al. 2017).

A AR &S 457 I AEHA o= ohkdt
HFH o] o] Q]S4 (Paramassivam and Selvi 2017), &
Ao AHER &Y ofF TN dFY AR HES
Yot 7] QI3 Wy Fo stz A sfiFof ek oAl %
A 9ASE 7+ 4ESA4 Aol& v w3 B 4 QI (Roush and

Miller 1986; Jeon et al. 2017), B = L vjFs A=

=2
b i siSol it AL of Al A A 2 =
7

ikl

¥ 2

S A LolAufAlolA FHHA T HAE A& FA
ZEo|ERS o8 UE A U YEAHS 59 58X
SHAE AT FAEAF UE ZAH WA WA
Qo] AR Ao A 2018 4€Y 01UFE 8Y 14U7A
oF 371zt AR, I A3 eo]of WSt A
2= ZL-FE U (Frankliniella occidentalis), T3
B (F. intonsa), 201Z B (Thrips palmi), T+ E ) (T.
tabaci), BE2FAHY| (Scirtothrips dorsalis), M2 ZHE
3 (Microcephalothrips abdominalis), B|\U2Z B9 (T. ni-
gropilosus) 5 & 7&°1QL, 7P B TAFS 2 T2
e 2 eyt 23 o FAAN A
S doti7] Y3 105 Al tste] BEFk (dis-
criminating concentration; DC), %X (recommended
concentration; RC), B]%% %= (2 X recommended concentra-
tion; 2XRCO)YE AR A S o|&sto] N A FE
ANEAAL AT WEAA 237 emamectin benzoate
EC (RC, 10.8 uL L™"), chlorfenapyr EC (RC, 50.0 uL L"),
spinetoram SC (RC, 25.0 mg L, spinosad SC (RC, 50.0 mg
LhE FHEEA 90% o4 45B4E BAou, cy-
antraniliprole EC (RC, 50.0 uL L™")3} neonicotinoid Al % 4%
M= FHEEAA BE QAT 5840l 80% v
ko] 911, cyantraniliprole EC+ Bl sXollA 95% ©]A4r9]
2842 H9l WA neonicotinoid Al 52 BlF s oA ot
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