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EIFAN: BRE, ROR

JLHE R R BFIXT R E SR ZE A
5 Uk BE R RGEN

EAARY, R R, EEH, A BRI B O
(1. BB VEMRL A RO A BRA B, 148 BRI 518102 whiEl; 2. =i gl Bl# 0o be, g =1
572000 T E; 3. FELRABIEBE BEAETFIF RIS A Y B P A E S S, AT 10008 HE; 4. =F
P EE R EBE B BB, RS = 572024 HE)

W OE. N ER iR = WA W NG S (Thrips palmi) FIAEH] S (Frankliniella intonsa) W) 8 5L 2577, A
WF5 38 32 N 7 70 R TR 2580886, 43 SIPTAS T JURR & R BRI F sl 2 1) 22 P 35 ) 22 55 K% ) g
W ENBHMELEREN, 60 gL ZFELARHER SC X 2 R D AYHE 1, H LCso A 0.017 (INE]
L)1 3.391 mg L (JERT Ey), W30 T HABZG ;240 g L' HUlgliF SC F1 10% £ AAHE R SC XEH] R
WS, H LCs 2010 11.192 A1 9.279 mg-L7'; i 5% H 4Eh ME FI 10% B& ALk EC Xt 2 Fh# & 97 5
B, LCso HI R T 50 mg- L' HHHIZGZE IR R, IR 25% WE HUEE WG 3000 FEB HE AR AL PR AT F5 A 40
80 L Rb A (Rl =55 d), MR BHURAEI - B 60 ¢ L' ZHEL AR SC 1500 5, Hodset: FHsL
PE— B (Z5)5 1 d Bigk 69.40%), (AL S EiFEFI LR 255 1 d BT T = 97.15%. £ Lk, #SCR T “ M
S s R AR AL 2 I 22 R T IO B 1 PN ] 42 SR s ol U PR 1, SHEA e 5 R, o
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BORTRE A JUR S o7 ERRUOS AR S 1) 22 P 253 77 LA B B TR B A 685

IR 15 5, 0 AR bR A W 04 A A7 A BEATT, A
A AP, (RIS a] BB B ™ i P B A 25 5k
AR, DT NS RRE o DRIt i v k. 5
HLIREE A R o3 B, PPl HOOH SO 5 A 28
N AT IR 6 A48, X 48 5 SO 2 O Rl
PG EA R S

UTAESR, BHRTHHRUE R IRRE R A 2550 /Y
Ui B AT 5T B T — i R, (H bR 32 B 07
HUHREL P ARSI AT A AR R 1k
77 33 BB TEL A3 T 4 24570 rb kB, 0PN B KL i R
EAN AR UEUEDS MERYIRIE L VeSS 538 e =2 & S AR O
T 5 g BRSO BOBPY A 8 S 9 RE T, A
BRHUAG AR | WE R L 2 IR DY AL T R
FERBUR . SRAHTAFE AT A G L 2 Y T g
D70 S HE A R X AR AR 2% HRL AT B 10 1A%
PEFIFR R o 5T 4% OGRS SR T = 1 7 g
I i BAARRE 1 S8 % R B 6 RCR 14 B2 R Ge0T
Mo IR, ASIFFEIE i 2 A R 700 5 AT 1) 25 5%
U, R T 5 PR SRR BT & 5 R 4E
] L RE ) 28 5, OF LU T B IEAR S AR w5
BB RCR, 15189 B L B %0 B RS i 25 F0 )
PR e

1 MEERE

1.1 KR
L1l AR R = PRI ) I 2 R L
T 2022 4F 2 A4 E =W BN X R R B
M (18.40° N, 109.16° E), &L A&24 %5 I COI 3
HF 553 Br e AR 2
112 B5XEHA 2GRy B BE
FHRARTRIZE A 25 HURI (38 1), ) 25800885 e
Jitn FH B 3R 2 B e [ R 24545 8 (http://www.
chinapesticide.org.cn/) I (PEICHEREH & o
1.2 RIEEG  HEZAR0ARH SRR A
ST M DX SRR = T B ML B2 S B
JHIEH (18.23° N, 109.10° E) . FlAe AR A i
B 17 5 GHY e WAL AT FRA D), 350 1l 4 4825
Tk +, 3 pHS.5 ~ 6.5, AR 7 h 45, Bk
Fiz R R A 2% PR, SR FH K BB — A AL i B
AR, HIEEAEYI A PE K,

2022 4% 12 H 23 H it 24, 1F H BRABUS AL 11 o
M2 RRZ =, RS 18 ~ 25°C, AHXS I

&1 HAGHER

Tab. 1 Information of tested insecticides

2577144 % Insecticide H: 7= 5% Manufacturer
10%HE H )k EC INAR B R A= R4 A PR A F

5% 4k ME SN TR I3 A7 BR A ]
10%Z 8 %K SC LA R T AR

240 g-L ' duifi SC B RAE O A (TL5) A R ]
60 gL' ZHZ IR FE SC 3 [ M [T R A

10%7 T R BERE OD EESf=g o/l

25%WBE IR WG Fit - R IE IR E R AT PR )
20%0k Hu % SG HA =S e Ok 24t
22.4%18 11 Z g SC FEE AR A7

10%Hit HLbtk WP VL5 e PG A B 3 A PR A

B Ch i) VLI T A YRHEAT R A F]

73%, W1 3 ~ 4 9% R I )R s <O 26 °C,
AR 17 °C, SEHE 21.3 °C, AHXHREE N 72% ~
82%, 150 i [A] A HH BB RN .

1.3 REAHE

131 RRFRANAHEMELGERAFANE =
HENY/T 3680—2020 (P4 AL 8 ZyHr 2414 W I+ AL
T A 2 R )X VR VR e, i ) Al R
T R P AT 2 R, AR A3 0.1% M ithr
18 175 80( Tween-80) /K VA UK 1R 24 751 44 HR o 1
T T T R ) B v T R, P 2 AR AR RE
AR 5 ~ 6 MMREERE L, BBk 14
bR, B EE 5 ANER, LI 0.1% i nk i
80 ARV R Xt HE . K ARG 1 2598 (Y JI7E 1.5
ml BRI — AR 3~ 5 mm AURHL AR
A, IS A EAR S mm /NFL) R
JEE 3 SR AN () 0 A A B A 24, R
1 h i BCH B3 OB k8 H AR B R A
PHEERZE T G B (K T4 1.5 em=0.8 cm) $%4Fi
R S ANE R 25 IR I 30 sCMIRHR B )
R R 2 B BT, /N T T R B
55 G B R K/ N DR AR — [R5 A VR L i 25 B AE
o, ARG BRI 20 ~ 25 Skaak o, FH 3 O B
Y] O B, B0 R R A B
® H- (230 H, L2 0.0630 mm)H1 B &£, By (1 &
ki, B TR N (26+1) °C, YEIE 16 h:8 h(L:D),
MBI 70%+10% S FRAR R SR FOULEE . 48 h 5
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R AT AL T8, DAl B R il g A3
FETHRHE
132 RE 3 R 8 BRARS oA E] I o BURG 3K,
B T 2022 4 11—12 AFEEEE =W 2
DX SR =S T BT Ol B2 IS B 2 e
M B AT o FAE MU E A 3 dJe, i
10% Mk HL ik WP, 20% Wk HUIE SG. 10% 75 50 HL Pt
& OD. 22.4% Y% H Z, g SC. 25% WE HE WG 55
PR P 25 i 114 % HFRIHEA T 3 000 475 7 B )5 HEE AR Ak
o R HBENLIX A 3T, LA K Xt B, A4
25500 1A, BB 4 AR, N EE N
1ANNX, BEA/NXTEFUR 20 m?, /NX 2 [A] 52 8 4
AT, NX B RREERS 50 mL 259, 12 H 24 H ik
155 1 W2y Ja B s i 2, A b BB A 40 Bk, 2
JEAE 7 d A IR, ISR DR
1.3.3 RE X RFFHME GG F R SRR A
[vi] 2% MR 751 X SBARU AT 5 ) T i) 25 %06 2022 4F
12 H 23 HAEHE R A =0 B M X B 3k =
PO L F I Bt ) J5 s ) b P R A 3k
GG HT BRI F R AE ), #i 5ok b S R AR R . K
5o R FHBENLIX H 33T, AN AR 20 m?, /)
X Z [a] 35 B AT, LA K Xt B8, B4 25500 R
1A, FASAEPE 4 AFE, 25 iR A X
T By 55 4 Y ST A AR, AN [R) 24 570) Ach 3 4 R
BB, B almeitiz 11K,
134 WEBHBRBRAERTETE RS A
IURE L, 7R AR T R 5 R A 5, BN A
BERE 2 ARBRBUE R VR A AR AR I E A THEE R AR I RE bR
VEAr, BRI A R SRS . R
FRE I A 10 BRARL B0 44 E R, 3t
THE A 40 BRBURL . it 245 i 9 A 45 Ab 25 1) 24 i) 3
WA BEJE A MAEREZS S 1, 3, 7 d A4S ALY
TG VB THREBE IR AR . U AR R A B R
piprs U
HOWERAE (%) =
(2T A — 25500 A ) /2GR x 100,
KIEBEL (%) =
(AL DX AT PR 26 — X BE X FdaE % ) /
(1= XFHEX )8R %) x 100,
1.4 HIEAIE = NEE IS5 SR Poloplus
AR T3, B 2500 MR B L FE T HOEIOR R gk

ABAE, i S B FE LCs (8 (BUBE vk i) I
95% E {5 DX 1] R 5 B AVEE T [0 ELERAY RFR
AT ) Fe 8= T B AIRZ 7] LCso /45 247 LCs
B AT EE ST AR R, X 24500 A B 0T B

FH 8] 25300056 5304 R FH SPSS v20 ST 4k
R R E 7 251 (One-way ANOVA) DA M
Duncan's i 58 22 53647 22 SR B35 b . A
it R Origin 2024 HFHEAT

2 HRE5HM

2.1 ARFRHEFIHHEIDZNERNS S

211 FRF RFHRERS LT AR FH R
o ANTRIAS HFR) XA TR o) B 2 P 7 I R
g5 3 R (R 2), ASTH] % 50 X BT i 5 1
BN ZER . SR P LL 10% BE H Ik
EC X & 5 19 2 7 fe Ik, BB ik B LCso M
162.197 mg-L™, LA H: LCso S ML, Hoi 115
BOE A 1, T AL 2570 A AR X 13 8, 60 g L
LHEZINWER SC T 850N =, AT 14850k
9 541.000), 15t B H G BORL_E TS 55 (1) 85 e i, He
HPE U LCsy M 0.017 mg'L ', 10% ZAEE
SC. 5% M 2 FEBT 4E T 22 % R Eh ME(LL T R PR
H 2 £h ME) | 240 g- L' HL i SC XML I i
W EE SRV 22 N K, X RE S8 B34 7E 5 LA
T, 43518 1,307, 2.128 1 4.156, 5 Ffa da itk
PR JTCE (%) 35 7 422 B8R B /N L 4R IR
60 gL' ZHZARER SC>240 g L' i SC>
10% Z3F % SC>5% H4ith ME>10% ek EC.
212 FRREFRFIFHBRELHLHEAEFH R
& ENEEIINE LSRR (L 3), Y 5 FpoR
O BRA L AR ) AR 25 5, 5% H 4EER
ME X 181 2 () 5 J1 1%, LCso 2N 551.269 mg-L ",
DI LCso 2 BRERMET TSR LA 25 70] AR AR X 35 T 48
5, HAMZGH AR I HREGEFY 1.247 ~ 162.568,
Hrr 60 gL' ZEZARE R SC A BRARAL & 5 1Y
I, H LCsy J 3.391 mg L™, HHXS 75 14551
1 162.568; HIKJE: 10% £ 38 % SC Ml 240 gL
HUh g SC X UL i T 1) 5 1 B, L LCso 43
Wk 9.279 F1 11.192 mg-L™", i X 55 J1 45 043 31
A 59.410 Fl1 49.256., 5 Fli 73 Ha 50 X0 ORI AL & 5
BB 4% B KB/ INIT PRI R 60 g L' 2 H %
AR SC>10% £ A% R SC>240 g L Ht B )i
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Tab. 2 Toxicity of five insecticides against Thrips palmi on chili peppers
255 Rk BOETWEZ(OS%EMFXIED/ RRebifeit AmE K HXEEIE
Insecticide No. tested (mg-L™") LCs; (95% CI) Slope+SE df x? RTI
10%WE JUBk EC
162.197(135.705 ~ 193.353
Acetamiprid 10% EC 565 ( ) 1.701+0.150 4 3.189 1.000
10%£ 77 % SC
124.087(48.353 ~ 237.298
Spinosad 10% SC 402 ( ) 1.454+0.161 4 13.849 1.307
5% P 4kl ME
76.234(23.647 ~ 194.928
Emamectin benzoate 5% ME 587 ( ) 1.062+0.097 3 8.656 2.128
240 gL HuihiE SC
39.023(20.621 ~ 57.787
Chlorfenapyr 240 g L' SC 477 ( ) 2.245+0243 4 7.284 4.156
60 gL' AR SC
.g %ng$ 755 0.017(0.001 ~ 0.060) 1.503+0.356 3 0.562 9541.000
Spinetoram 60 g-L™' SC
F3 5HRAFNHEM LB DHEN
Tab.3 Toxicity of five insecticides against Frankliniella intonsa on chili peppers
Eipl sk BOEPWRE(9S%EEIXND/  pbRebpifiiR AWME R MIxEE
Insecticide No. tested (mg-L™") LCs(95% CI) Slope+SE df Vi RTI
5% W4t ME
551.269(315.062 ~ 1176.132
Femamectin benzoate 5% ME 707 ( ) 0.963+0.123 4 1.239 1.000
10%/5E Ht ik EC
441.901(163.775 ~ 650.742
Acetamiprid 10% EC 431 ( ) 1.873+0.203 3 6.207 1.247
240 gL Ui sC
11.192(7.010 ~ 18.099
Chlorfenapyr 240 g-L" SC 1031 ( ) 2.243+0.193 3 7.217 49.256
10% Z A8 K SC
9.279(0.886 ~ 21.944
Spinosad 10% SC 969 ( ) 1.027+0.117 3 7217 59.410
60g L' RHEE SC
& HEERER 741 3.391(2.443 ~ 4.491) 1.285+0.139 3 2.271 162.568

Spinetoram 60 g-L™' SC

SC>10% W H Pk EC>5% H4EEh ME.
2.2 7N[E) 3R B R A E AR X SR AET I B TR B R
FH 6] 3 A5 45 SR (P 1) B, RO 932K L 10%
mt Ak WP, 20% Wk Ui SG. 10% T8 550 HE I i
OD. 22.4% W2 H1 Z.Ji SC K 25% W d1 1 WG % [N
W % HUR 3000 A VRHEAR Ab LIS , 4% A 3 IX 4]
FREESIZS BRI LTS TR S, H5as H Xt
MR X — 2, (AP R Y 2R T X IR X, o,
20% Wk HUE SG AR B X Ay AR Ak #3455 X BB 21 5F 42
AHT), FieE5 it B B B A 20 11 34 o, e 45
BT 25 48 d B FEAE, 55d LT %, 10% nit
Ik WP, 22.4% 12 i 2, SC 1 10% 78 55 L Bk
Jfie OD A B IX (1) Fft Fof oh 25 357 522 R © a3 sl
Weah, IR BT 255 48 d, 3T 55 d TR, 1
rP I SRR B 2 B A BRAE 34 d R R R, IR
EHUBE B AL PR S 41 d BB R B L 25% ME MR
WG Ab B X TR 20 245 2 G- " R B, i) 4L
IR AR BARNK T, 255 41 dN KT
53MRT s RV, T HA P 24 ) AR A BT

BRBUE] D WA — i DA CR, 2505 55 d N4 Aab PR
DX 0 A T2 0 I, G e g b g 4 T o
HIRZULT 10 K-8E !, BiiARCR it

2.3 AEFRBFITEHRMBEI DA E BB BRAUE
TEWITEIRE 5 Rl 25570 416 265700 0 BT 2 Y
H [A] 25300080, 25 R KW (K 4), 60 gL' LHEZ K
PR SC 1 500 £ A 551 1 500 A5 ER G
et FH X SBRABUR  FH [B] B yR AR e R, 2R 56 1
d iR ik 97.15%, it T 60 g L' 432 R
% SC 1000 i S At HI B 3% (69.40%) o 10% Tt
dukk WP, 20% Wk Bk SG. 22.4% 12t 2.1k SC %5
TEBRBUBAE I S, 255 1 d X BfUps o 2 8
2 B BRI, (R B IR ROR A, Biia R 7E
50% LAF o 10% SRR OD Ab B H D HUARRE
A, B A (—2.41%), 557K 6 BTG i 35 2%
S, 3% U HL 7 it 24 ) 300 ) g R s AR
550 245)5 3 d, B Ak BEZE Y O g0 R
AP X B XA RO B T R A A
R AR v T HAb A B, R R A,



688 P EMFER (L) J Trop. Biol.

2026 4F

W/ (g L)
Intitial number of thrips
O

-=CK: J7KX 8
CK: water control
—o-GbFE 1. 10% Mk WP
Treatment 1: imidacloprid 109% WP
- KbF 2. 20% ki SG
Treatment 2: dinotefuran 20% SG
v HbH 3. 25% EHE WG
Treatment 3: thiamethoxam 25% WG
- Ab3E 4. 22.49% B2H 2 SC
Treatment 4: 22.4% spirotetramat SC
> AhFE5: 10% AFCREEE OD
Treatment 5: 10% cyantraniliprole OD

20 27 34 41 48
EEPN
Days after application

62

B 1 FRMEHAERE EEE DA

Fig. 1 Population dynamics of thrips in the field after root irrigation at the seedling stage of chili peppers

MEIE BR8N . LB ] BE5 25500 Rt sl
FH [ 8] 5 RS AT 6. A, 60 g L' &
FEZRWER SC B 5 8 o £ 757 i TR FH AL 38 B
BRI RRE , MEIE BRI R 1.56% F1 22.41%,
B 8 AN T, (B T 10% At Haobk WP 20% Wk H i
SG. 10% MR BER OD %5255 kb 3 (8 1E B R
R, T 22.4% B2 215 SC AT 10% 145 Lt
& OD 2455 3 d BiiR S R 4 TH 2 21.85%, H LK 24
J& 1.d(16.08%) iz Tt T 29 5%, 25 74, 45245
TR 22 S AR W 5 . Her, “10% IR
H ki OD” 160 gLt ZIEL R H R SCHij
W77 b BRI A 1 S A SR, RS IE Bl K
I3 30.92% F1 44.31%, @& T HAMARE, 5
Z AR, “10% At Bk WP” F1“20% 1k i iz SG” 4k
PR A RE TE B 35351 —67.04% F1—57.40%, HL %L
2 R T HA SR BORE K R IR 3 B HX i 2 b
TEE TR IR, FE 2 0T Re R 2 .

3 3t i

AHIF 5T 0 3 2 N RE I A AR A B K
HH 18] 25 R0 58, 255 VRN T 22 2% Ha 30 xSl bt st
B IR RO, WA T AS ) 8 T s K R ie ) 25
R BB B 22 5, R T R 2R HU xF
PR B 14 22 AL B s 5R, JR AR At | Ak
PR 25 7 20 R B —, Rk it 25 4R AL T
PR

FNEE S ELE TR, 60 gL' 2L R

FSC XF B TS I A8 8 I 2 e B A
Y 8 J1, LCso fH 1 2 AL T L Ath 245 55 U &1 5
0.017 mg-L™'; #E% 5: 3.391 mg-L™"), HAHX 55 /1
TEECH 9 541.000, & & THABLH], X HitEL
TSR3, fhn, SHSFERSE R 60 g L
LHEEZ R ER SC XA 5 i % N B, 1E
6 FZGF LR T 10% 15 HL FUR UL SC, &
L SRR AR SR B BRRRAR AR K
T 10 A FHZGRI%T 4 R S = N5 T, KIN 60
gL ZIEZRTHE SC Al 10% HEEE SC X} 4 F
i) b (3 A B, o 60 gL SR Z R
3 SC NIV L FNAE 8 2 i35 71 e e, PR AR AR
IS IE 5 BRI EESE AR S ) = N R )
FVEH (0] 2%, ARG T 203 22 38 18 28 X6 b A ] o5 5%
BT . RS HAK LCso (PRI 551 iR
KOk 22 miME L R, (H=F W EE T 4
FEZ2 TR 0T NI D 1 = 1 D REE, S AR A 4G
REEWIG o WA, ARAFGE K B0 TCE] 5 FAE i 5
X2 U EAF AR R 22 57, BN EE ) D &5
HWR, 10% BE # bk EC X INET 5 i 2 1 ¢ 1%,
LCso {9 162.197 mg-L™", 5% W1 4 5 ME X #E %
(7 1R AR, LCso fH M 551.269 mg-L™,
JICHG 55 XF 10% e UK EC A1 5% Y 4k 3E ME
A REURRAE IR 5 5 T AT T, X 60 g L' ZIEZ R
F SC HYBURMERIRE = TAEHT S, 5 B
FEAFAE—E 22 5, IXAR 1] 585 #i] T Fh e £ )R] 2%
255 MR DG, A0, Shen S5 I T A
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i) T[] B RP T H Al AR = bt (R Y 9 A
R O RRR M . 25 R R B, PR R D AR A R
X H A ORI ER A 4k 8 AL T R TRIKOF B Bt 24
P, B N RURRIETRD G O Fd FH R HL 7] i) AR 4
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Laboratory toxicity and field control efficacy of several

common insecticides against pepper thrips

Huang Kecheng'”, Wu Mingyue”, Huang Shenglin®*, Fu Qiumef’,

Han Xiaolong®, Kong Xiangyi’, Xie Wen**

(1. Shenzhen Noposion Crop Science Co., Ltd., Shenzhen, Guangdong 518102, China; 2. Sanya Academy of Tropical
Agricultural Sciences, Sanya, Hainan 572000, China; 3. Institute of Vegetables and Flowers, Chinese Academy of Agricultural
Sciences/National Key Laboratory of Vegetable Biotechnology Breeding, Beijing 100081, China; 4. National Nanfan Research

Institute (Sanya), Chinese Academy of Agricultural Sciences, Sanya, Hainan 572024, China)

Abstract: In order to screen highly effective insecticides for controlling Thrips palmi and Frankliniella intonsa on pepper
(Capsicum annuum) in Sanya, Hainan Province, the toxicity differences of several commonly used insecticides against these two
thrips species were evaluated through laboratory bioassays and field efficacy trials. The laboratory toxicity tests revealed that 60
gL' spinetoram suspension concentrate (SC) exhibited the highest toxicity against both the thrips species, with LCs, values of
0.017 mg-L™" for T. palmi and 3.391 mg-L™" for F. intonsa, significantly superior to other tested insecticides. Additionally, 240
gL' chlorfenapyr SC and 10% spinosad SC also demonstrated relatively high toxicity against F. intonsa, with LCs, values of
11.192 and 9.279 mg-L™', respectively. In contrast, 5% emamectin benzoate microemulsion (ME) and 10% acetamiprid
emulsifiable concentrate (EC) showed lower toxicity against both the species, with LCs, values exceeding 50 mg-L™". Field
efficacy trials indicated that root irrigation with 25% thiamethoxam water-dispersible granules (WG) at 3,000-fold dilution during
the seedling stage provided long-lasting suppression of thrips populations (residual efficacy = 55 days). However, foliar spraying
with 60 g'L™' spinetoram SC at 1,500-fold dilution during the full-bloom stage exhibited moderate immediate and residual
efficacy (control efficiency of 69.40% at day 1 after treatment). Nevertheless, when combined with a food attractant, the control
efficacy was significantly enhanced to 97.15% at day 1 after treatment. Based on these findings, an integrated control strategy of
"thiamethoxam root irrigation at the seedling stage + spinetoram combined with food attractant at the full-bloom stage" is
recommended for pepper thrips management, achieving a balance between immediate and sustained efficacy. This study provides
a scientific basis for the green control of thrips on pepper crops.

Keywords: pepper thrips; spinetoram; thiamethoxam; toxicity bioassay; field control efficacy; synergistic control
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