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Abstract Tomato, a fruit vegetable of great international importance, suffer damage from Western flower
thrip (Frankliniella occidentalis), and their vectored viral pathogens that cause devastating viral diseases such
as tomato spotted wilt disease. Farmers utilize various pesticides to control F. occidentalis. However, abuse of
insecticide leads to development of resistance in the targeted F occidentalis populations. In this situation,
insecticide resistance evaluation data for suggesting efficient F. occidentalis control regimes is a critical
necessity. Therefore, this study evaluated five types of insecticides (Acrinathrin 5.7% SC, Dinotefuran 20%
WG, Emamectin benzoate 2.15% ME, Chlorfenapyr 5% EC and Fluxametamide 9% EC) for insecticide resistance
in F occidentalis strains collected from tomato greenhouses located in Chang-won, Gim-hae and Po-hang.
The insecticidal effects varied depending on the insecticide, and there were also significant differences
between collected regions. Acrinathrin showed a high resistance ratio and high control efficacy index (CEI) in
all three regions. Fluxamethamide showed a low resistance ratio in all three regions, but showed a relatively
high CEI in the Pohang region. Emamectin benzoate also showed low resistance ratio and CEI in populations
in Gim-hae and Pohang regions. It is judged that it is necessary to manage farm use of insecticides with high
resistance ratios or high CEI in each region.
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Table 1. Insecticides used in this study
Insecticide AI? (%) Formulation” Recommended Chemical IRAC mode of
concentration (ppm) class action classification
Acrinathrin 5.7 SC 28.5 Pyrethroids 3a
Chlorfenapyr 5 EC 50 Pyrroles 13
Dinotefuran 20 WG 100 Neonicotinoids 4a
Emamectin benzoate 2.15 ME 10.75 Avermectins 6
Fluxametamide 9 EC 45 Isoxazolines 30

¥ A.l; Active ingredient.

® SC; Suspension concentrate, WG; Water dispersible granule, ME; Micro emulsion, EC; Emulsifiable concentrate.
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Table 2. Mortality of field strains of Frankliniella occidentalis after treatment with insecticides

.. . % Mortality (mean + SD)
Insecticide Strain
12 xRC? RC 2 xRC
Changwon 6.8 +£2.92" 153+5.9a 16.9+2.9b
Acrinathrin Gimhae 13.3+£5.8a 10.0 + 10.0ab 40.0 £ 10.0a
Pohang 0.0 +0.0b 0.0 +0.0b 0.0+0.0c
Changwon 1.1+2.0b 5.6+49b 102+2.9b
Chlorfenapyr Gimhae 233+ 11.5a 533+ 15.3a 76.7+ 15.3a
Pohang 33+5.8b 0.0 +0.0b 33+5.8b
Changwon 47.5+59b 57.6+59a 61.0+59a
Dinotefuran Gimhae 72.6 +11.0a 80.0+ 10.0a 82.6+ 15.6a
Pohang 333+5.8b 66.7+ 11.5a 90.0 + 10.0a
] Changwon 6.7+£2.9c 13.3£29c 11.7+29c
Fmamectin Gimhae 96.7+ 5.8 96.7+5.8a 1000+ 0.0a
Pohang 41.1+8.4b 55.2+5b 73.3+11.5b
Changwon 11.7+2.9b 233+5.8b 26.7+12.6b
Fluxametamide Gimhae 100.0 £ 0.0a 96.7+5.8a 933+ 11.5a
Pohang 6.7+5.8b 26.7+5.8b 40.0 £26.5b

3 RC: represents recommended concentration.
® Means followed by same lower letters in each insecticide column are not significantly different (Tuckey’s HSD test, P<0.05).

°l= °i°*E¥(d’“F2 6, F=4.02, p=0.078, Table 2). E5AH HtH(Table 3). 93 23 /HAES 4% LCy #hol
E}u}ol FE= Age 7‘5Hx1°ﬂ°l T+ F 97%E E& 100,000 ppme] = ol FH FEFLRE vk CEI
TS EO]—E W, ) ZedeA 20%r4M s A He 3,800 ZIste] = o] A MAEOE
&5 2ol A9 AAFT %ﬁlﬁ 2polE HATHdf=2, 6, ST, 28] AR 7 AR oY) CEIRro] 284
F=61.29, p=0.0008, Table 2). oo & A 3ol EA JERITHTable 3).
FE a2 A9 AA S AALAM = Aol
ZoE Yol chet oM ey ot AR kAR A3t X3 AALES CERel 27}
gy 2gole Al ol UYER-S] A3 H7t A, 10.039), 52580 & AgHAdo] YeRtal 2AthTable 3). £3]
BE A% x=gFAdAM w2 77 ARYS A AT RRy#h2 1672232 A A1 g T 7F

Table 3. Resistance of field strains of Frankliniella occidentalis after treatment with insecticides

Slope LCs (ppm) LCo (ppm)

.. . b) ©)
Insecticide Strain (SE) (95%FL) (95%FL) RRy, CEI
0.7 1616.0 112467.0

Changwon (0.1) (956.1-2699.0) (41920.0-573811.0) 8.6 3946.2
. 1.7 5319.0 31170.0
Actinahri Gimhae (0.2) (3998.0-7256.0) (19654.0-62904.0) 283 1093.7
criat n
12 9478.0 110696.0
Pohang (*0.2) (6507.0-15518.0) (51187.0-427911.0) 04 3884.1
1.7 188.2 1099.0
a) _
LAB (£02) (141.7-251.2) (718.2-2072.0) 38.6
1.9 2535.0 12318.0
Changwon 05y (2077.0-3095.0) (8831.0-20066.0) 16722 2464
. 12 1.0 11.1
Gimhae 0.1 (0.7-1.5) (6.1-27.1) 0.7 0.2
Chlorfenapyr
Pohan 1.1 19.6 262.3 129 53
g (0.1) (13.1-29.3) (139.8-695.1) : :
LAB 15 1.5 114 ) 0o

(+0.2) (1-2.1) (74-22.3)
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Table 3. continued
.. . Slope LCs (ppm) LCy (ppm) b) 0
Insecticide Strain (=SE) (95%FL) (95%FL) RRs CEI
1.5 6533.0 45805.0
Changwon o}y (5048.0-8514.0) (30527.0-80475.0) 775 481
. 3.1 169.8 436.9
. Gimhae (*0.4) (142.3-198.6) (354.4-594.5) 2.0 44
Dinotefuran 13 42064.0 424427
Pohang (*0.2) (28772.0-71263.0)  (196314.0-1642089.0) 499.0 4244.3
1.8 843 435.4
LAB *0.3) (65.1-108.1) (282.9-934.5) - 44
1.1 15.0 198.1
Changwon 1y (10.921.3) (108.5-488.7) 166 184
. 12 3.8 483
Emamectin Gimhae (0.1) (2.5-5.9) (25.4-126.6) 4.2 43
benzoate 2.1 6.4 26.6
Pohang (*0.2) (5.0-8.5) (18.1-47.0) 71 23
1.8 0.9 49
LAB (0.2) (0.7-12) (33.8.5) - 0.5
1.9 34.0 163.8
Changwon 5y (26.7-42.8) (120.5-248.2) 18 3.6
. 0.9 03 8.0
, Gimhae (*0.1) (0.2-0.5) (4.0-232) 0.0 0.2
Fluxametamide 06 344 40040
Pohang *0.1) (173-72.1) (1041.0-49407.0) 18 894
24 19.1 67.3
LAB *0.3) (15.6-23.4) (50.2-104) - 13

 Laboratory strain (LAB) data is quoted from Choi et al.(2023)'s paper.
® Resistance ratio, RR=LCs, value of field strain / LCs, value of laboratory strain.
9 Control efficacy index, CEI = LC,, value / Recommended concentration.
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