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Monitoring insecticide resistance and evaluating the effectiveness of
controlling Frankliniella occidentalisin the Kunming region
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Abstract [Aim] To evaluate the susceptibility of populations of Frankliniella occidentalis in the Shilin area of Kunming to
6 commonly used insecticides, assess the efficacy of these, and identify more effective control agents for controlling this pest.
[Methods] The TIBS bioassay method was used to assess the toxicity of the 6 different insecticides to each population. A
double-dose field efficacy test (using the recommended dose and twice the recommended dose of each pesticide) was
conducted to determine the efficacy of each pesticide. [Results] All populations of F. occidentalis had ratios of resistance to
the tested pesticides of < 5-fold and were therefore susceptible. Field trial results showed that 6% spinetoram suspension
concentrate and 10 billion spores'g ' Metarhizium anisopliae suspension concentrate, were most effective against F.
occidentalis. The control efficacy of 6% spinetoram suspension concentrate reached 91.01% just 3 d after application, which is
excellent, rapid effectiveness. The control efficacy of 10 billion spores-g ' M. anisopliae suspension concentrate reached
74.92% 7 d after application, which is good sustained effectiveness. [Conclusion] Based on the results of toxicity tests and

field efficacy trials, 6% spinetoram suspension concentrate was the best of six insecticides tested for controlling F. occidentalis.
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To delay the development of pesticide resistance this should be used in rotation with 12% chlorfenapyr-lufenuron suspension

concentrate and 10 billion spores-g~' M. anisopliae suspension concentrate.

Key words Frankliniella occidentalis; pepper; insecticide resistance monitoring; field efficacy
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Tablel Test insecticide and dosage form

it (mL-hm ) ARUES (mL-hm ?)

25 B =01
1’\11@5,” 2% qu’; Recommended dosage  Active ingredicents EME S
Insecticide Concentration s s Manufacturer
(mL-hm °) (mL-hm °)
CIEZ R R BTER 6% 225 13.50 2 [ ) [ 55 4 2> 7] Dow
Spinetoram suspension Agrochemicals, America
concentrate
A T - T R T R 12% 600 72.00 INARE S RAEMI T AR
Chlorfenapyr-Lufenuron {125 7] Shandong Jinnong
suspension concentrate Biochemical Co., Ltd.
SRR AR A e K 3L 5% 150 7.50 LGP A AR PR
Beta-cyfluthrin emulsion in H) Hebei Jindelun Biochemical
water Technology Co., Ltd.
Lot T B BIE A 1x10" 525 5.20x10" )P AR A R AT R A
Metarhizium anisopliae CFU'mL ! CFU ] Guangxi Bindeli Biological
suspension concentrate Technology Co., Ltd.
SULITAE R Z PRy 5% 225 11.25 N '
Zéﬁmﬁﬁiéﬁ% 6 VAR 4557 2 R AT B2
jb“‘ K ) Emamec.tm H] Shandong Xinshili
enzoate suspension Biotechnology Co., Ltd.

concentrate
A e O ik 7 5 10% 1125 112.50 LA AR A R AT FR A ]
Tolfenpyradsuspens ion Shandong Shulin Biological
concentrate Technology Co., Ltd.




+ 702 ¢ M B H12%4k Chinese Journal of Applied Entomology 62 &

B AR, BT I B MR 5 25 2 1
BB, BEWATEEE DA 10 k&, BT
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il flf 1 S AN BEE AT — > B B RSB TR I
PIXTRRLHAE TR < 10% A 55

13 FEAXELEDH HEHIE
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*2 BERAMXEELEDHEFEI 6 MAFNRAEKTE
Table2 Resistance of thefield population of Frankliniella occidentalis to 6 kinds of insecticidesin Kunming area

g (k) I e Ny
R 27 FBE Numberof s X Pt OUEROH
Insecticide Population tested thrips o ; Slope+SE esstance
(ind.) LCso (95% Confidence interval) ratio

AR FAENE  f5UEK Susceptible 240 12.008 (7.482-16.132) (mg - L") 2.175+0.430 0.280  1.00
Beta-cyfluthrin ) |

¥ Kunming 240 30.358 (21.085-47.748) (mg'L™")  1.344+0.070 0.974  2.53
A et P pre B Susceptible 270 1.425 (1.006-2.183) (mg-L ") 1.104+0.089 0.896  1.00
Tolfenpyrad . o

W] Kunming 240 4.561 (3.005-8.420) (mg'L ") 1.21740.158 0.541  3.20
FfiEh A% Susceptible 270 1.019 (0.765-1.251) (mg-L ") 2.615+0.458 0.388  1.00

P g

Emamectin . O
benzoate W] Kunming 270 1.170 (0.860-1.562) (mg'L 1) 1.610£0.074 0.939  1.15
CHLZRER R Susceptible 240 0.036 (0.016-0.064) (mg-L ™" 1.265£0.192 0.009  1.00
Spinetoram . O

21 Kunming 240 0.098 (0.072-0.128) (mg-L ") 1.895+0.248 0.307  2.73
- EUE IR fHUE% Susceptible 270 0.022 (0.017-0.028) (mg-L ") 1.706£0.124 0.737  1.00
Chlorfenapyr . 0
Lufenuron .8 Kunming 270 0.059 (0.042-0.078) (mg-L ™" 1.741£0.062 0.987  2.68
Ery o () #HUR Susceptible 270 5.970 (4.130-10.370) x 10* (CFU-L™")  1.274£0.062 0.973  1.00
Metarhizium . 4 y
anisopliae LB Kunming 270 9.400 (5.400-13.900) x 10* (CFU-L'")  1.176£0.115 0.772  1.57

HEREFI R 2 fi5), LRZREEML)G 3d B
B E— TR 91.01%, (HERTHSCRA 8.3 ( P=
0.077 ); =R E T BRI B AAEZN 5 3 d i —
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0.080); MEHEEREAEZG S 3 M 7 d B RS R
it 24 B B IR AR A LA B (P=0.002,
P=0.026 ) $&F, FRUIBRME R BERLAN, 10 i
XF 4% 28 ORI PR RCR s A FR

3 H#HitHitit

A5 1o 5 PN 7 0 i ) 245 300
ARGV T X G AE#T X 6 Fh 255 A
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AH i XA DS AE 8 TR 6 R BRI PR
KT s, b FRUSIRES . Hd, 23LR
P2 AU - BUE IR R B T . L3
LA R — R AR A B, FER TR &R
X P28 R G, S BOH B AT I I SR AT
T- (5KELAE, 2024), BEE55% (2021) MIBFSE
BEREM, TES AR (LHZRWE . Nkl
Wbk, G T A R 2R P R | T T 3 B

W) R CEL LR R P T (T ) e, 22
koA (2019 ) WIRESREM, CHEREEE
BRI s 2GR (CRZREHER . B, B
HAGER | Jine e B e s ) v, Xt B P
R T . AW RS Lk R —
H, HEZ AR NP R R DR ) i
o HUBEAE & — g SR R, SRRk A
FARIDESR) , TP R e A P Y e A Rl A
RIEVER (Ren et al., 2022), W55 30 duighis
ST RE M T Thrips palmi A %58 i B9 B 14 %508
( Misra and Sahu, 2018 ), @R ZE—FpER R4
KA, F2E S B RLT B A Bok &
FEE (BB, 2023 ), XF4h s AE0 fRCRIG
Sk A R U B KA A5 o HU G
AEE R & SR, oI LAY O R, $205
PONER N iOE DA

A 7T R BRI R, 232 R
RAEH ) RIE RAFAIBERC, 25)5 3 d B0
ik 91.01%, HARGMEAME, X5
(2017) MIBFRGE IR —3, CEZ R RO
PUARHE] S AT S8 S ia e, b 6 At s 2 23
H (WAE#E] T Frankliniella intonsa F &7 kg &
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Megalurothrips usitatus ) B KRB (28
TURSE, 20245 MERIEAE, 2025). KL, 455
FNTEESE SR, WA 2 R W R AE MR
VO AG S T () B B 24 . 4 TSR A i — b B T
JRECH, HAT MRS A, ARk
YIBGSIAZ 2z e (X585, 2024 ), 4
faFRMEREEL)E 7 d MBRGERE] 74.92%, HAT
RAFPYRRRCE, SR (2023 ), XI|HE4%
(2024) MWFFELE IR —3. &faTaEEERM
Hb DX B ¥ P AR AT BTN RS, RO
g, Al — SRR & e T ek 5 A AR Y B
AR CU & RED) PEER, LI E R
TRRCR

VY AL S B VA AN BB AU A2 B i, 1T R
KHUEE G B IA AW A2 Biia BAR WA, K
WIS S8 gyte Lo, R, 4 30 1R
PUrERE B G, POACH] X nE U | 168 H e g
R BHTIERRRCY W3k 44.7 . 45.5 F1 32.7 £%5 (B
ML ATE 2B, 2020 ), A 9T R B K 1
SRpERE, MU R VU AR S s 0] Ik ok e
AT S PUE R i R ORISR T UM IR, e
PRI 53 75.8 i (Wang et al., 2020 ),
A B 245 T Ae 5 FH 245 % F 28 5 R 2 R
EREE (IS, 2010), WIEATITREN
FH R 258050 2R B RCR , R 2 %
B2 N PR P AL ® Sk 250, T 5
W& - IR & & o TR R il DARESE
Pt R BEAb, sl AR A BRI (40
TR EEZE . A ERIES ), nwb P
AT JE IR S5 RN B R TR, AT R ARG L 3 2
( BEORAE, 2011 ), XFPGfes] i o Epiin .
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