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Abstract Brown planthopper, Nilaparvata lugens, has developed resistance to many kinds of insecticides. To screen
highly effective insecticides against brown planthopper, resistance of triflumezopyrim, dinotefuran, nitenpyram,
pymetrozine, and sulfoxaflor against a field population, which collected from Lujiang county, Anhui province, were
monitored by the rice stem dipping method from 2020 to 2022. Meanwhile, field trial was carried out to investigate the
efficacy of these insecticides against brown planthopper in Lujiang county. Resistance monitoring test showed that
Lujiang populations developed high resistance to pymetrozine (RR:104.6—154. 4-fold), moderate to high resistance to
dinotefuran (RR:77.7—157. 2-fold) , moderate resistance to sulfoxaflor and nitenpyram (21. 3—64. 5-fold and 14.6—
22.6-fold, respectively), and still kept susceptible to triflumezopyrim. At the recommended high concentration,

triflumezopyrim 20% WG and yizuochongmiding 10% SC showed quick and persistent effects on brown planthoppers.,
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except of a 74.72% control efficacy on the first day after treated with triflumezopyrim 20% WG. The control effect of

nitenpyram 50% SG and sulfoxaflor 22% SC was the second, 67.63% —71.61% control efficacy on the first day, and
increased to 77.16% —84.13% at the 3rd day to the 7th day after treatment, but reduced to 71.52% —75.77% on the
14th day. The control efficacy of pymetrozine 50% WG was about 70% at the 1st to the 7th day but decreased to 62.
12% at the 14th day. For flonicamid 20% SC. dinotefuran 20% WG and etofenprox 10% SC. the control efficacy kept

below 80% from the 1st to the 14th day. Combined with the results of resistance monitoring and field trial efficacy, we

concluded that the triflumezopyrim and other mesoionic insecticides could be used alternately with neonicotinoids,

pymetrozine or their mixtures for the control of resistant brown planthopper.
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Table 1 Resistance monitoring of Nilaparvata lugens collected from Lujiang county from 2020 to 2022

2020 4F 2021 & 2022 4%
2550 2 - Ny ; Ny
Sma LCo/(mg/l> AfEE LCo/Gmg/l)  JPERE LCo/(mg/l)  SUFERNAK
LCso RR LCso RR LCso RR
MLEFER  pymetrozine 396. 9 154, 4 268. 8 104. 6 350. 0 136. 2
e dinotefuran 22.5 77.7 45, 6 157. 2 26. 3 90. 6
KEnE K nitenpyram 6.9 14. 6 10. 6 22. 6 9.3 19.9
FANE B G sulfoxaflor 31.6 64.5 10. 5 21. 3 12. 3 25.0
ZRIEMELE  triflumezopyrim 0.2 3.1 0.1 2.3 0.3 4.0
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Table 2 Control efficacy of different insecticides against Nilaparvata lugens in the field

B8R/ %  Control efficacy

* N
fiﬂifc Zijg1d 25 3 d 25 7 d 25 14 d
1 d after application 3 d after application 7 d after application 14 d after application
20 % = JRAEMERE WG triflumezopyrim 20% WG (74.7240.96)b (81.77£2.38)a (88.31%1.19a (92.03%1.54)a
10% Sk g SC - yizuochongmiding 10% SC (86.1741.09)a (80.2940.97)ab (80.82+0.95)b (80.35+1.22)b
50 %o lsE e SG - nitenpyram 50% SG (71.6140. 24)b (82.12£0. 80)a (84. 13=£0. 60)ab (75.77=£0. 32)be
22 % FE B SC sulfoxaflor 22% SC (67.63+1.11)b (77.16=£1. 44)bc (81.13£1.42)b (71.5241. 86)c
50 % L4 WG pymetrozine 50% WG (68.43%3.11)b (71.13£3.09) be (71.524+3.58)cd (62.12+1. 71)d
20 % E e SC - flonicamid 20% SC (58.49+1.70)c (54. 1642. 23)d (78.01#£0. 68)be (69. 38+1. 33)c
20% ki WG dinotefuran 20% WG (55.8340.91)c (67.37£1.16)c (69. 47£0. 83)d (61. 80£0. 49)d
10 %[k 31 SC  etofenprox 10% SC (44, 27+1. 65)d (73.18+1. 99 be (62.49+2.13)d (29.19+0. 98)e

D PRI F I E AR R R RS PR 0. 05 KF L2257 B,

Data in the table were mean®=SE. Different letters in the same column indicated significant differences at 0. 05 level.



« 306 - FE W45 L7 2024

B AR SR AT A 80. 29 %6 ~82. 12 % ; Jhe: Hu Fhs
MHAEF ] kS R DI TSR R s A 71, 13%0~T77.16 %%, i
FART =R BENE A 0E HR B AL Wk BB s 2%, ol
67. 37 %0, 15 S UM IE | — JEUAS I I W R Bl i 2
SR TR H R HE CEBRCN 54. 16 %60, Bk
2. ZYJET d, ZHIRMELE R BT (88. 31%0) (
FodnE B (84. 13%0) , .35 v T HoAth 245 751 5 Jelne Ui
i N FRUE H e B 5L T 5 S o g AR E
BHAK 2 SN S35 5 LT I ke e Pk 44 75 B S SR AR
22 BRI ARE] 75% ., 2 14 d, = FORBEBERTRL I
TE3 92. 03 % , ik 3 i FHA R I 25750 s HK O S
WARE , 52505 7 d BSOM Y  RERICHE AT 5 J7 e U IR
Wt R L TRUNE AR R AR L BT 69. 386~
75. 77 Yo 5 MHASE T R vk Hh R R 5 A 22 Bl s 4
6250 , Pk A8 BRFRFRC I fe 22 Bl AU T 3020,

3 RSt

KA A 2 b A G B 25 /248
RE DT PRI BRI R R B 2
F A UM R T AR AR B R R H R 2
— PR RE BT P sz B N iz

Fl 2005 4F-ntk oo £ 4 K 9 B e b4 T LA
oK+ WA PR 326 1 s e L 4 R LB 3 1) 5 U
QRS RS ) 01 TR A2 B B 2 Y e i
AR FE AL AN T A TR R PR ) A A X ek A
PO TRV  ARBETE A B AR E AT
PEIEINZS R i 2 8] 25 005 45 R AR R I 4 R ml
XS IR AR A= o 7K P BT o RIS Nk 057 1 5 667 m” A7
BOSS HEFER R 2) 10 g0 24)5 1~14 d HEBTA%
RARAE] 7520, MRS B3 T R T 5 Lk
IRFEF KA AR BOARTRITT R BE R . U LM
PERATT SO T R M o e 30 1o 40 1 5 e 1 T XA
WA RI ZZ KT H AR ATy, Bl B BE
TEF IR YURIMSE Y o EATA S RE dL e By v 2F
HPHRIERZ AERX T8 CEH R Rt . A
WFFE A JoE HUBE A o I 2y e 1~14 d BITIASK
HRAE] 8070« AL MEFIFFAL MR AR o

W Y ke ER AT o T KA R S 5% SRR
A AR B 2 A F A MR TS O 5 it
BF I A 40 i SR B R o A JLAF S B ARk R 5
AR IR A7 R AT 5 41 8 Y G I I LI |
TR T BT ARBETE R B A R E
WK U A T g 2K S X 94 E i Ak T v A K P

Ptk 5 H A WIS R AR, (B 245 850 50 45
SR A e LUK B 1A S8R B T Wk U » ok el e Xt
ey CEZE )G 1~14 d HEBEIARCRARAE] 7050, i
e B2 )5 3~7 d BiiAacR 80%0 L 1, B =9
R WEIE | S O AR 25 R . e U
S FIHT R AR BRI A% H 7 EL A R I R e i
AEALZE LR AR BT AL L X 3] T 15 588
B BRI, RIS 2019 ARNETN T 7 453k 13
A48 FH (1) o JHE X 90 e L s R4 » 90 26 1
FEC IR E 25 KPS L X 5 A B 5T 45 AR T
AMFFT H (8] 2435 25 SR AR B e Hh e B el R P A 22
25 1~3 d, BiiARCRARA 2] 80 %0, Rt th B B
KA, 255 14 d BiTAsERN 71.52%,

ROREIE | S AR JE TR R B R
R AR TR R £ e AR SZ (AR E A 4
AT A oA YA 3 L e 2 e st BEL BT o 28 A 33 L
N R RS E AT O, S ECE e T,
B IR HUIAE FALER 5 15 G0 B 3T AR 2 A% Bl
ANTRY s = AR I | S e ke S 5 b e A2 AT 58 L
Pk . RAPRERIIFIT I = R MR E X K A
TREUEA AR AT 1 B 76 R s R 2 A I S Rk
PE . H )BT AR 5 F 6 B 2557) . FL7E IR 56
FIRTE R X KRG 2e 2 ARFIE S NPT Wi 2
SR A R = SRR M E 0 A T RUBR S 1 25
JEME—— 48 KA HLBEAT P A P A A% A2 55 el
. HIEZHORELERFI , = FURMEE | 5 H g g
BRI E AR RIS 25 3~14 d BTRRICRAR
T 8020 . B AT HAAE FHLEEA R L5

EAAR I S5 5 TE A 5 W R a5 it
BT R RS0 L 2E e a2 P M, 545
BRI A S Y(E B AR 2 E R e
W58 T B - e VBT 25 P (1 & e B0 A R J L
il 452 o il Bk A L A7% FH i) v 455 B 4 B bt 24 3 B
FlER it . 768 HOFAE A b, 1 50 P A PR A = K
ST 27068 P Qn bk e o i e R | R i 4 5 LUK
A A 20 6, e A B R 25 7 R 2 0 1Y
VEPEFE 7 W 4587 ] bk A ] 2590 11 5 P 5 e M
A BEBAE RIIR R s PO SEhE 6 A TR A L i o
FAZ 2 el A 28 2K ORI FE R A i F IR
B, an = FOR e R R KR R 1 UG s i
I it A8 BRI B9 e GRS AR — 2 K2, A
T AR A 22 551 1 £ S AR 24 385000 FE 43 A S AT 4E 2%
M CEBGLZG T 1 & R » S 245 550 4 T 754

(¥ 360 1)



+ 360 -

4.9 44 25 2024

fruit moth, Grapholita molesta [ J]. Pest Management Sci-
ence, 2001, 57(9). 822 - 826.

[5] SHNON T, SCOTT J G. Autosomal sex-associated pyrethroid
resistance in a strain of house fly (Diptera; Muscidae) with a
male-determining factor on chromosome three [J]. Journal of
Economic Entomology, 1990, 83 (3): 686 — 689.

[6] HOJLAND D H, SCOTT J G, VAGN JENSEN K M, et al.
Autosomal male determination in a spinosad resistant housefly
strain from Denmark [J]. Pest Management Science, 2013, 70
(7). 1114 -1117.

[7] KENCE M, KENCE A. Genetic consequences of linkage be-
tween malathion resistance and an autosomal male-determining
factor in house fly (Diptera: Muscidae) [J]. Journal of Eco-
nomic Entomology, 1992, 85(5): 1566 — 1570.

[8] ZHANG Yi, LI Jing, MA Zhuo, et al. Multiple mutations and
overexpression of the MdaE7 carboxylesterase gene associated
with male-linked malathion resistance in housefly, Musca dom-
estica (Diptera: Muscidae) [J/OL]. Scientific Reports, 2018,
8(1): 224. DOI. 10.1038/s41598-017-17325-x.

[9] MARKUSSEN M D, KRISTENSEN M. Cytochrome P450
monooxygenase-mediated neonicotinoid resistance in the house
fly Musca domestica 1.. [J]. Pesticide Biochemistry and Physi-
ology, 2010, 98(1): 50— 58.

[10] BOUBIDI S C, ROSSIGNOL M, CHANDRE F, et al. Gender

bias in insecticide susceptibility of Aedes albopictus is solely at-
tributable to size [J]. Journal of the American Mosquito Con-
trol Association, 2016, 32(3): 251 - 253.

[11] DE LAME F M, HONG J J, SHEARER P W, et al. Sex-re-
lated differences in the tolerance of oriental fruit moth (Gra-
pholita molesta ) to organophosphate insecticides [ J]. Pest
Management Science, 2001, 57(9). 827 — 832.

[12] NAVARRO-ROLDAN M A, BOSCH D, GEMENO C, et al.
Enzymatic detoxification strategies for neurotoxic insecticides
in adults of three tortricid pests [J]. Bulletin of Entomological
Research, 2020, 110(1). 144 - 154,

[13] MARKUSSEN M D, KRISTENSEN M. Spinosad resistance
in female Musca domestica L. from a field-derived population
[J]. Pest Management Sciences 2012, 68(1): 75— 82.

[14] HQJLAND D H, JENSEN K V, KRISTENSEN M. Expression
of xenobiotic metabolizing cytochrome P450 genes in a spinosad-
resistant Musca domestica L. strain [ J/OL]. PLoS ONE,
2014, 9(8): €103689. DOI: 10.1371/journal. pone. 0103689.

[15] #4E. CYP302A1, CYP307A102 ¥4 Mt Jk 6 I % = Ji %
WENEF™ A UK 22 1 2 ALK CD]. & Z ekl X
2%, 2022,

[16] mAwil, 3l Ramss ML degt. dER R T v
2022; 71-73.

(WHERSE. 8 #)

(3% 306 1)

S 3Lk

(1] BB, A, 476 8 CaFR S5pm M. duae: hE
Ak kL. 2003.

(2] FBURIE. sk, 25K, 2 FREUKAT 37 XK KE 3 fham
FIHAERILT ], 2424, 2011, 13(1): 91 -94.

(3] sk, skedWl, JEABEDT, 55, e WX I 1R i AR T I ) 35 Y
Btk K NPT, T ERE ST, 2014, 34(7): 77 -179.

(4] kU, 2020 474 E AP A 5 25 B 2 1 W I 45 1 SR 24 T 24
AW ] PEMEAEST, 2021, 41(2). 71-78.

(5] akuh, BRYRIEG, 227, S5, AR BZG 700 Xt KRG “ T o i
H ) 25k oE [T ). AP, 2014, 40(3) : 191 - 194.

(6] kb, =zt, SRR, 25 AR RFIH T R i KR E
HHFRERT]. 424, 2016, 55(7): 530 — 535.

(70 MG, fdise, sk, S5 M 3 2RE X0 Eoe & F R HORl
RIHCPEMEINLT ], DK AERE . 2013, 27(2): 191-197.

[8] HMh, FHA, RER. 5 ZHOEMELEN A RS ARG
WroE)]. BARACZs . 2017, 16(2): 14-16.

(9] MM, R R, ZKF, 45 KRS CEBLZE M4 AR
FE: NY/T1708-2009 [S]. dbxt. g H kL, 2009.

[10] FE52, PLHEZR. 2005 4P VLIRS X 48 & MU Kk 1 9 it B
A HELI]. MR, 2006, 32(4): 1-4.

[11] T, iR, T 18 CEBTZy ML R A BT 5Tk
JELT]. RZGRL2ES5EH, 2005, 26(4): 24 - 28,

(127 MO/ A8 QBB 24 M Wi K it of i 36 48 G L 58 BB ATy 11 5%
mLDJ. L« Al K2, 2018,

(18] A missfma i 4 58 7 2 S U rENL R B 98 (D], Bt mi o
dell A2, 2020.

[14] sRARVK. Baias R —am e du ke [J ], A2y, 2010, 32
(1): 54 -56.

[15] 5kB5. 4 REAHTLYPE M I K S BC e i e (D, Mt
ol R, 2016,

[16] Z=30ih. AR FA S0 R EUHA E e ML 72 [ D], i
B Al R, 2020.

[17] SPARKS T C,WATSON G B, LOSO M R, et al. Sulfoxaflor
and the sulfoximine insecticides: chemistry, mode of action and
basis for efficacy on resistant insects [ J]. Pesticide Biochemis-
try and Physiology, 2013, 107(1): 1-7.

(18] e, skob, JREHE, . 9 CET JoUE B AR A BT 1 W
SHEAHUENHILT ] RPPRY, 2022, 48(3): 39 - 46.

[19] CORDOVA D, BENNER E A, SCHROEDER M E, et al.
Modes of action of triflumezopyrim: a novel mesoionic insecti-
cide which inhibits the nicotinic acetylcholine receptor [J]. In-
sect Biochemistry and Molecular Biology, 2016, 74: 32 - 41.

[20] BREE®R. 48 WU B 24 14 W D K Xof = 96078 5 I 1) 7k XU
DD mat: mEER R, 2019,

[21] skt W& A 2RI RE I [ 1, 2-a M RERT A B T 69
BT B % BONG M R AR R PL R B8 LD, SR SN R
2, 2022,

[22] KA, MRS, WAE, 55 ZHORMEXRE LIl By a0 &
XPRELI AL T EARST]. 2018, 38(8): 71-74.

(%4, | )





