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Abstract: [Objective] Previous studies showed that vetiver grass (Vetiveria zizanioides) can effectively attract female
adults of Sesamia inferens (Walker) and Chilo suppressalis (Walker) to lay eggs, while hatched larvae will die after
feeding on vetiver grass for a certain time. Therefore, vetiver grass is recommended for field control of rice stem borers.
However, the combination of various measures is always used for field control. At present, chemical control is still an
irreplaceable measure. Nevertheless, the sensitivity change of rice stem borers after feeding on vetiver to commonly used
insecticides is still unclear. [Method] Seedling dipping bioassay method was used to investigate the toxicity of eight
insecticides, including indoxacarb, chlorantraniliprole, spinosad, emamectin benzoate, sulfluramid, metaflumizone,
abamectin and chlopyrifos to both S. inferens and C. suppressalis, and the sensitivity changes of these two insect species
to these insecticides after feeding on vetiver grass. [Result] LCs to S. inferens were as follows: metaflumizone 1.04
mg/L, emamectin benzoate 1.40 mg/L, chlorantraniliprole 2.67 mg/L, sulfluramid 3.48 mg/L, spinosad 7.59 mg/L,
abamectin 13.03 mg/L, indoxacarb 16.57 mg/L, chlorpyrifos 23.28 mg/L; and to C. suppressalis were metaflumizone
1.94 mg/L, emamectin benzoate 2.07 mg/L, chlorantraniliprole 4.20 mg/L, sulfluramid 8.93 mg/L, indoxacarb 9.51 mg/L,
spinosad 9.72 mg/L, abamectin 17.63 mg/L, chlorpyrifos 64.68 mg/L. The sensitivity of the two kinds of rice stem borers
fed on vetvier grass was increased as compared with the stem borers fed on rice. Three days after feeding on vetiver grass,
the sensitivity of S. inferens larvae to eight pesticides was improved, and the mortality was also increased by
13.3%-22.2%. The sensitivities of S. inferens to chlorantraniliprole, spinosad, sulfluramid, metaflumizone and
chlorpyrifos were significantly increased, while the sensitivity of C. suppressalis larvae to all the tested pesticides was
significantly increased after feeding on vetiver grass with an increased mortality by 26.7%-33.3%. Overall, the
sensitivity of C. suppressalis larvae was obviously increased more than that of S. inferens. [ Conclusion] The sensitivity
of rice stem borers to eight commonly used insecticides was dramatically increased after feeding on vetiver grass.

Key words: Sesamia inferens; Chilo suppressalis; vetiver grass; insecticides; sensitivity; bioassay

# E: [HEW] SREREIESKRFEIE L0, i rgh i@ EF R — g 85501, 7T H T /KREIE
B HEEIRE. EEBPEAEA R SRR I AR S . N T W B E RS (4 S 5 2 SR U
(5] FIRREHIR BRI E TRl SRR E . 2R EER. HRIEMAERE R, FURE. S mE. g
B BEAEIE 8 FhHE FH AR HRIGT 7K ARG ISR AR 85 AR S DA R IR 7 A i M S 3% 6 275 P S BE AR A
[45 0] 8 Fiof iR (R dUls, AEEpT4i s, ARG, #dk, ZRWEER, W4REER, e, 55t
B A RHE R LCoo #K7N 1.04, 1.40, 2.67, 3.48, 7.59, 13.03, 16.57, 23.28 mg/L; X “ALHE [ LCso KRN 1.94,
2.07, 4.20, 893, 9.72, 17.63, 9.51, 64.68 mg/L. HHL /KGRI HLILE, FREFEE 3 d 5, KIEL T 8
R BURYESS A BTt m, SUERIRS 13.3~22.2 NME s, i, MEEEHBE., ZAWE. WAk, &
. SRR B, AN S 1 AR s B A I S 25 UK I BB R, BRI
1 26.7~33.3 ANA S A AR HO BT E 2 RIEUR B R TN R . (S50 ] VIR 1 OKFRIE dUR A
HR LS5 %0 % AT BURR A AN R P A o

KRR ARIE; ORUE FARE KRG U it

FRE9 25 :5435.112*; 5482.3 SCEARIRES : A M E4#S :1001-7216(2019)03-0191-05

s HAE7: 2018-03-13; &zl HER: 2018-08-29.
BEEWH: Wriirg BRI H E R 5 15 (2015C02014); B 5 5 5 & 1% %5 8135 H (2016'YFD0200800); [H 5% i s Se i & 1% & & R B I H
(2010DS700124-ZZ1601).



RE A MR A AR o AR U R x5k SRR UK 2 AR AL

IR A I e E R A E 2 —, TR
KA KRS P A . KR 3 S
K U [Sesamia inferens (Walker)] A1 — 1k & [Chilo
suppressalis (Walker)] . K 45 J& &% ¥ H % i £
(Noctuidae), ZF EHEMBEIEKFE. FH. mRE,
DLAEKRRENE. bR R 68 5 iR R
(Crambidae), /22 BHEFE H, FEHFKRE. £K.
L R, BE. SR HIESEY . BAE
T i K FEA Y . RO, AR s
R, BEAE MRS P E S R, 2 A8 K FE
Fob b T AR AE RN, A AR AR A R R R AR
K, S TR g ERC, BT, SRE 2 R
SRR RBIR R AT R (B, ARSI
S5 v FE S O T 2 KA BB, R
RORBE, FRAEEN N, Ik TR SRR fE
Fo HULEIN, R RHEITT S A7 i
29k B AR RR S ) H 2R S Y ISR IR AR A
MATEY) TSR BAR A A IR Ry 7 5L

FHLEL(Vetiveria zizanioides) X 44 5 22 8, & —
FRARAFR} Z AR, AT TEE . RIE, 4
. SRR HIX, EHES TS
M~ TR ARES DU WAL, BT AR AR
Ketlt, ER A, T KRR ESTERE
7. CAMARERY, FREAFFEE
SO 7 O A, AR AR LR IR
IKFE R 4 54010 (B T R Y T 2
AR AL IR B B (v M, IR0 1 AL IR %) HUR
WIBUT:, NREAERIRE L5 s g™, ok, &
MRE RIE A — B B EER, ERRE Ll
(R HE ) FUAR P30 2 Y AL S 1 AR, AR E 2
B, AT RIERPEM, B, FRERIT
R FH R KRGS R 2% Bl 45 E R T OBTg A2

HHT, W T /KRR ) H (R B Va4 2 2 P
WAL A, HEEBTRIE AN TR, HEE AR
B PR 4 HROXT T i 24 551 1) BBUK B 2 75 AR 4K
ANTEHE o AW FUAE BRI KRS R — AL 8 s
FA 2% ORI BB B () Bk b, e 7 B B AR 5 K
TR s 01X 8 P47 I BURR FE A8 4k, AR S LA
T ) 2 HR e Dy R Al 7K R U L 255 B 1 BR Fig it
— % PR .

1 MESETHE

1.1 iR
TAEERNCHE AR T 2014 R EWNLE 4

283

HET17(29°05' N, 119°38' E)F MUKFEH, BT ANTA
= (IR 26°CHC, FIXHEE 70%25%, ¢/
16 h JtHE /8 h G ) IR FRHF e Rt . SV RN T
TARMAZRE, B4k G R DL 109%HE B K Rh 78
Fro H BB R AR 3 W4 U T 5 4R M 5
1.2 #HiXZh5

EH 8 FhoR RS2, B e Hg (R U
99%, PlVh B AR PR A ) SRR P i
(95%, RPUEWABIHEKBEARAF). ZRER
(99%, BRPEEMAEMFIEARAR). A4
3 (92%, LBz AL TR AR AF]) .
H%(95%, B AEDRHEA IRA R FUR A
7%(95%, BRI ARV R A RAR) . FigE
PR 2% (98%, TATIb jgizs AR A T A PR A =1 ) g
HEME(95.3%, LRSI AR A]).
1.3 #ikEY

KRGS R G AN 1 5 (TNL), A+ EPrK
FERT T T HE AL o K TNL AKFEFh 725 P9 JEAT 1 2R Ak
W, FEFTIERMERERE . R EIAT 3
WD, HREE RN/ , SR IRSI BRI AT K
REAEBE . 43 BE AT T /KRR iy A ) e B8 HX
ZEFF T e ) PR G

B AR ELFR P I T [ 2258 38 TAEA R A .
BEREMEATESE (28CR°C) , LAIyBEE
NEGAM, P REL S BEELZ N BY A AT F TR
TR o
1.4 7K FEHE s &h s 2500 B9 B R 22

KRG BRI AT SRk I s M AR 24 7
FI& 0.1%f) Triton X-100 /K& LLARRE 6 IR FERD
B, 0.1%f#) Triton X-100 /KAE %I .

FH T RME 1) 25 FRURR BRI FERR FE 4 T« 1) B Bk,
5, 10, 20, 40, 80, 160 mg/L; 2)5F H A HEZ, 0.5, 1,
2,4,8,16 mg/L; 3)Z A H, 1.25, 25,5, 10, 20, 40
mg/L; 4)FEEET4ER %K, 0.25,0.5, 1, 2, 4, 8 mg/L;
5YfUI%Z, 1,2, 4,8, 16, 32 mg/L; 6)F 47, 0.25,
05,1,2,4,8mg/L, 7)FI4ER %, 2.5, 5, 10, 20, 40, 80
mg/L; 8)FE4LME, 5,10, 20, 40, 80, 160 mg/L.

FT ZACAR () 25 70U FR BRI FEBR FE A T = 1) 8 Bk,
2.5,5, 10, 20, 40, 80 mg/L; 2)& HAHELAL, 1,2, 4,
8,16, 32 mg/L: 3)Z KW E, 2.5, 5, 10, 20, 40, 80
mo/L; 4)FEIEFT4ER %, 0.25,0.5, 1, 2, 4, 8 mg/L;
5)d i, 1,2, 4,8, 16, 32 mg/L; 6)& Sk, 0.25,
0.5,1,2,4,8mg/L; 7)BT4EE %, 2.5, 5, 10, 20, 40, 80
mg/L; 8)#:4Li%, 10, 20, 40, 80, 160, 320 mg/L.



284

F1 8 MRAFIFIKFEER 3 LA E N

Hp [E K R A2 (Chin J Rice Sci) 55 33 445 3 §1(2019 4E 5 H)

Table 1. Toxicity of eight insecticides against third instar larvae of S. inferens and C. suppressalis.

KIS S. inferens

4L C. suppressalis

s

Ins::jgi de R R R OO E 75 (H HEE) FER MR RERHRE LR FHOCHKE 7 (B FrR MRS
Slope+SE LCs (mg/L, 95% FL)  (df) Heterogeneity Slope+SE LCs (mg/L, 95% FL)  (df) Heterogeneity

Efi Ul 1.9040.21  16.57 (13.02~20.56) 3.10 (4) 0.77 1.5240.16 9.51 (6.60~13.16) 4.49 (4) 1.12

Indoxacarb

S R A 2.030.21 2.67 (2.17~3.28) 2.19 (4) 0.55 1.5440.16 4.20 (3.34~5.21) 2.22 (4) 0.56

Chlorantraniliprole

LREE 1.6840.19 7.59 (5.99~9.65) 1.77 (4) 0.44 1.2840.12 9.72 (6.57~14.28) 7.05 (5) 1.41

Spinosad

WA LT T R 1.680.19 1.40 (1.10~1.77) 2.09 (4) 0.52 2.3320.21 2.07 (1.76~2.45) 3.34 (4) 0.84

Emamectin Benzoate

UL 1.8240.20 3.48 (2.73~4.35) 0.74 (4) 0.19 2.2440.23 8.93 (7.37~10.98) 1.78 (4) 0.45

Sulfluramid

R 1.5740.18 1.04 (0.80~1.33) 0.89 (4) 0.22 1.3640.15 1.94 (1.53~2.50) 3.30 (4) 0.83

Metaflumizone

i o 1 2 2443024 13.03 (9.36~17.94) 5.82 (4) 1.45 1.5840.16  17.63 (14.26~22.01) 0.74 (4) 0.19

Abamectin

RESLI 1.7240.20  23.28 (12.60~39.00) 8.26 (4) 2.07 2243019  64.68 (45.61~93.20) 8.26 (4) 2.07

Chlopyrifos
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Table 2. Changes in susceptibity of borers to 8 insecticides after feeding vetiver grass.
KIE S, inferens —{LIR C. suppressalis
25 e BET-# Mortality/% - BET2 2 Mortality/%
Insecticide Dose/(mg L %) KT LVGE S F T Dose/(mg L) UK U A AR
Feeding rice Feeding vetiver grass Feeding rice Feeding vetiver grass

Efith )& Indoxacarb 16.5 51.1459a 68.9459a 95 48.935.9b 82242.2a
SHL k% Chlorantraniliprole 3.0 53.3#3.9b 73.343.9a 45 55.634.4 b 82.242.2a
% 7k i % Spinosad 75 53.347.7h 7334.7a 10.0 55.625.9 b 82.242.2a
FR 3 BT 4 4 2 Emamectin Benzoate 15 55.644.4 a 68.942.2 a 2.0 53.346.7 b 84.4422a
S U Sulfluramid 35 57.848.0 b 73.3439a 9.0 57.842.2b 86.743.9a
&SR 7 Metaflumizone 1.0 60.0+10.2 b 82.2422a 2.0 60.043.9b 93.3439a
Fi 24k 1% % Abamectin 13.0 55.645.9 a 711822a 18.0 51.145.9b 80.010.2 a
#5488 Chlopyrifos 235 57.844.4 b 80.043.9a 65.0 55.642.2 b 82.2459a

ANRVNG - BERAR B 7K B MR MR o 245 790 R AR A A S 35 22 e (-4 5%, P<<0.05)
Different lowercase letters indicate that S. inferens or C. suppressalis differs significantly in sensitivity to insecticides after feeding rice or vetiver grass.
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