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Fig.1 The survival rates of the newly hatched

larvae of Cnaphalocrocis medinalis treated
with chlorpyrifos after three days
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Table 1 The toxicities of chlorpyrifos against the Cnaphalocrocis medinalis determined by two methods
; s e FHC b B/ (mg/ L) R “
Ik s/ R+ BRAER Dyiplaliing ) HIE % 745 50
i ) . (95 % F A7 X i) CHHED ) S
Method Number of insects Slope+ SE . _ Relative toxicity index
LCso (952%FL) X2 (dD
‘iﬂémﬁﬁ‘{% 320 0.99440.156 6.278(4.151~9.599) 2.112(5) 1.0
Corn leaf-dipping
TKFE I sy
KA B DL 280 1.159+0.181 6.187(2.899~11.678) 5.300(4) 1.015(0.583~1.766)

Rice leaf-dipping

FHAEMEI 5 Hypothesis of equality: X2 =0.54,df=2,P>>0.05

Fz2 2015—2019 ERBHYEMIER B FHE T SHIBRIB B4

Table 2 Susceptibilities of field populations of Cnaphalocrocis medinalis to chlorpyrifos in 2015—2019

ik iyi'y R EARMER BRI E/ (mg/L) 95 % EAF XA 95% R CH B
Population Year Slope+ SE LCso CL X2 (db)
2015 2.76-+0.46 5.41 2.03~8.62 8.52(1)
2016 1.1240.24 22.14 14.70~44.23 2.94(3)
3 EE Chibi 2017 1.824+0.26 9.82 4.67~20.28 5.70(4)
2018 2.8340.64 8.25 5.59~11.13 1.11¢3)
2019 2.0540.39 1.49 3.07~6.21 1.37(3)
2015 1.83+0.29 5.59 3.73~7.78 2.10(3)
2016 1.71+0.21 10.88 3.85~16.35 6.55(4)
2 Xiaogan 2017 3.5140.93 8.28 5.67~10.71 1.65(2)
2018 2.814+0.74 8.30 5.51~11.41 1.03(2)
2019 2.44-40.45 5.29 1.87~8.76 0.80(3)
2015 0.9240.17 8.38 4.74~16.61 1.29(4)
RN Wuxue 2017 2.3540.46 13.87 7.52~23.54 3.04(3)
2018 2.2540.32 12.27 5.93~32.67 7.06(3)
3 Wuhan 2015 1.06+0.21 5.07 3.25~8.30 0.82(4)
2015 1.59+0.29 5.32 3.27~17.95 1.97(2)
2016 1.38+0.23 12.47 8.74~18.52 1.06(2)
Kb Changsha 2017 1.9040.50 4.74 2.51~6.90 0.75(2)
2018 1.80£0.34 11.75 2.72~26.00 7.04(1)
2019 2.1540.43 1.86 2.84~7.57 5.16(4)
2017 1.61+0.28 8.20 3.52~14.67 3.60(3)
M & Nanchang 2018 3.3440.84 9.78 6.17~12.92 1.59(2)
2019 2.164+0.44 1.32 2.62~5.96 2.35(3)
2016 2.6140.51 21.07 16.24~27.78 1.00(2)
20 Hefei 2017 1.91+0.47 7.91 4.19~11.31 1.59(2)
2018 2.8440.73 10.17 6.45~15.11 0.17(D
2019 2.9040.52 5.05 2.51~7.76 3.76(4)
%A Xinyang 2015 3.8740.95 11.39 7.75~14.14 1.04(2)
# [X] Huanggang 2016 2.11+0.42 12.91 6.13~24.41 3.38(3)
# % Pingxiang 2016 1.610.32 10.98 5.14~22.96 3.21(3)

value model(Chi square test P=>0.05). The same as below.
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FRCHEN KV EE CAIEAEAE 9 M IX A mHIE XS A LG, {E 0.15~0.71 mg/L, 5a N
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Table 3 Susceptibilities of field population of Cnaphalocrocis medinalis to indoxacarb in 2015—2019

A Lioyiy FoRd AL W/ (meg/L) 95 % BF XA I CH B ED

Population Year Slope=+SE LCso 95% CL X2 (db)
2015 2.86+0.45 0.28 0.19~0.44 3.51(3)
% BE Chibi 2016 2.69+0.32 0.20 0.11~0.45 4.00(3)
2017 1.68+0.25 0.29 0.16~0.50 6.05(4)
2015 2.38+0.35 0.22 0.14~0.35 3.68(3)
# &% Xiaogan 2016 2.70+0.42 0.27 0.22~0.34 0.98(2)
2017 3.640.66 0.22 0.17~0.26 0.73(3)
2015 3.27+0.53 0.15 0.11~0.18 1.56(3)
#H7C Wuxue 2017 1.4340.45 0.71 0.44~3.18 1.08(3)
2018 3.55+0.79 0.63 0.48~0.80 2.91(3)
I Wuhan 2015 3.2940.50 0.21 0.10~0.34 6.28(3)
2015 2.75+0.39 0.28 0.22~0.35 1.16(3)
K Changsha 2016 3.02+0.41 0.27 0.23~0.33 0.20(2)
2017 2.15+0.38 0.20 0.08~0.38 6.95(4)
2018 2.2020.69 0.42 0.29~0.79 0.80(3)
2017 2.2840.64 0.51 0.39~0.91 0.87(3)
M & Nanchang 2018 2.7440.73 0.37 0.22~0.51 1.46(3)
2019 1.7540.34 0.15 0.10~0.21 2.08(3)
2016 1.8340.31 0.19 0.09~0.40 4.42(3)
2017 1.424+0.33 0.11 0.06~0.17 0.24(3)

A8 Hefei
2018 1.674+0.38 0.22 0.13~0.32 1.54(3)
2019 2.0340.36 0.15 0.08~0.26 3.38(3)
{& M Xinyang 2015 3.31+0.78 0.22 0.15~0.30 0.31(2)

F4 20152000 ERWYSMHIEHEAHBEN ZESRAEZNH AL

Table 4 Susceptibilities of field population of Cnaphalocrocis medinalis to spinetoram in 2015—2019

P AR P A B E / (mg/ L) 95 % & {5 X [ KT CH B D
Population Year Slope=+SE LCso 95% CL *2(d)
2015 2.58-+0.39 0.16 0.10~0.25 3.47(3)
FRBE Chibi 2017 1.78+0.24 0.23 0.073~0.53 4.29(3)
2019 2.2040.44 0.06 0.04~0.08 0.87(3)
2015 3.23-0.51 0.14 0.076~0.21 4.25(3)
2016 2.13+0.39 0.15 0.10~0.20 2.55(4)
2% )% Xiaogan
2017 1.79+0.33 0.17 0.12~0.25 0.89(3)
2019 2.1540.41 0.06 0.04~0.08 1.28(3)
B W 2015 2.640.37 0.13 0.11~0.17 2.84(4)
EL Tuxue 2018 2.5640.42 0.19 0.08~0.32 3.66(3)
I Wuhan 2015 1.5040.28 0.16 0.11~0.23 1.94(4)
2015 1.6140.27 0.08 0.03~0.16 8.13(1)
2016 2.51+0.31 0.09 0.06~0.13 3.90(3)
K> Changsha 2017 2.1340.43 0.20 0.08~0.38 6.95(1)
2018 3.79+0.67 0.12 0.07~0.17 5.16(1)
2019 2.8640.58 0.07 0.04~0.09 0.72(3)
2017 1.20+0.29 0.31 0.18~0.95 1.24(3)
M & Nanchang 2018 2.05+0.41 0.17 0.06~0.32 5.82(4)
2019 1.90+0.33 0.11 0.07~0.14 0.73(3)
2016 2.66--0.44 0.18 0.11~0.27 5.11(4)
A Hefel ) ) . ) ) )
A IE Hefei 2017 2.89--0.61 0.17 2.89~0.61 1.91(2)

%M Xinyang 2015 5.3041.14 0.16 0.13—0.19 0.21(1)
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Table 5 Susceptibilities of field population of Crnaphalocrocis medinalis to abamectin in 2015—2019
R A JE PR HE RS/ (mg/ L) 95 % B A5 X [ RV CHBEED

Population Year Slope+ SE LCso 95% CL *2(db)

2015 1.4940.24 0.10 0.04~0.21 3.14(3)

2017 2.2240.42 0.09 0.05~0.16 3.57(3)

JREE Chibi 2018 0.9040.24 0.08 0.03~0.20 1.69(3)

2019 1.08+£0.20 0.06 0.03~0.11 2.01(3)

2015 1.4440.26 0.03 0.02~0.05 0.43(2)

2016 1.06+£0.18 0.13 0.04~0.42 3.87(3)

I Xiaogan 2017 1.78+0.37 0.18 0.11~0.27 1.64(3)

2018 1.03+£0.26 0.12 0.05~0.27 2.74(3)

2019 1.0640.18 0.08 0.05~0.14 2.38(3)

2015 1.63+£0.28 0.08 0.03~0.18 3.79(3)

#H 7T Wuxue 2017 2.9240.65 0.17 0.13~0.22 0.02(3)

2018 1.97+0.33 0.29 0.13~0.51 6.46(4)

R 2015 1.30%0.30 0.04 0.03~0.07 1.88(3)
I Wuhan

2016 1.26+£0.18 0.05 0.008~0.168 6.52(3)

2015 2.3840.47 0.06 0.04~0.08 0.48(3)

2016 1.25+0.16 0.06 0.04~0.10 2.48(3)

K Changsha 2017 1.80+0.39 0.10 0.05~0.16 1.50(2)

2018 1.91+0.44 0.11 0.06~0.17 2.04(3)

2019 2.1540.43 0.09 0.05~0.16 1.64(3)

2017 1.63+0.24 0.15 0.06~0.35 4.15(3)

B & Nanchang 2018 0.74+0.18 0.23 0.10~0.80 1.30(3)

2019 1.2240.19 0.05 0.02~0.13 3.23(3)

2017 1.6940.42 0.13 0.06~0.20 0.47(3)

A AL Hefei 2018 1.0840.20 0.08 0.02~0.27 3.26(3)

2019 0.9740.18 0.19 0.10~0.39 1.40(3)

% FH Xinyang 2015 1.4140.26 0.06 0.03~0.10 0.51(2)

B E TR,
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DR KD A S AIEHERL 9 A
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s I o YR T Y 1 R SRR 7 R . A
Y\ I I X PR R ) LG fH N 0,17 ~1.30
mg/L, MIXF2ZRAUE, 5a WRAHAK DR
X P8 H P g ) U A 2 T R, 2015 — 2018 4R
SRSy R R T 2.2 5 A 6.7 £

TR HUE - 2015 — 2019 4F o BE L 2o, 2RI,
ZRCEN KV BB A IRRE L 9 A K AE A
A IR X GRS H T ) U T A S G % 8 T
AN 1 N e . AP I O L/ B DO (= W
0.009 7~0.10 mg/L, 5 a PN &4 Fh#E XF G52 B
i 40 2 1k 24 e A B 3 BT
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Fz6 2015—2010 ERAPASMHIEHBE MBS RERBROB G

Table 6 Susceptibilities of field population of Cnaphalocrocis medinalis to chlorantraniliprole in 2015—2019

T AR FRE FHFE R/ (mg/L) 95 % {5 X [ R CH M B
Population Year Slope+ SE LGCso 95%CL *2(dD
2015 2.69+0.49 0.06 0.04~0.07 4.32(4)
2016 2.64+0.35 0.17 0.12~0.24 4.38(4)
JRBE Chibi 2017 2.644-0.43 0.39 0.19~0.68 9.13(4)
2018 3.91+1.04 0.55 0.35~0.71 2.77(3)
2019 1.654+0.38 0.44 0.30~0.67 3.79(3)
2015 3.22+0.51 0.09 0.07~0.11 1.14(3)
2016 2.96+0.42 0.16 0.08~0.24 10.02(4)
#J#% Xiaogan 2017 4.50£0.77 0.38 0.31~0.45 0.91(3)
2018 3.7140.84 0.26 0.18~0.33 1.66(2)
2019 2.5540.42 0.23 0.11~0.37 3.91(3)
2015 4.09+0.70 0.11 0.09~0.14 1.59(3)
H7¢ Wuxue 2017 2.8040.48 0.38 0.19~0.58 4.27(3)
2018 4.80+1.15 0.46 0.35~0.55 1.65(2)
2015 3.74+0.71 0.13 0.07~0.18 6.16(4)
#H I Wuha
A Wuhan 2016 2.60+0.33 0.14 0.09~0.19 4.63(4)
2015 4.62+0.73 0.20 0.16~0.23 1.64(2)
£ Changsha 2016 2.53+0.35 0.17 0.13~0.22 3.85(4)
2017 3.44+0.59 0.24 0.19~0.30 2.42(3)
2018 4.56+0.77 0.39 0.26~0.57 3.82(3)
2017 2.73+0.35 0.24 0.11~0.42 12.45(4) *
HE Nanchang 2018 2.86+0.49 0.22 0.16~0.28 0.95(3)
2019 3.1940.59 0.18 0.13~0.23 0.12(3)
2016 4.284£0.79 0.15 0.12~0.18 0.66(3)
AE Hefei 2017 4.0040.94 0.10 0.07~0.12 1.38(3)
2018 3.39740.60 0.20 0.11~0.32 3.96(3)
{5 P Xinyang 2015 2.8940.63 0.15 0.10~0.21 0.14(1)
# % Pingxiang 2016 2.86+0.59 0.27 0.18~0.35 2.21(3)

E AR IR ST BIEART A LR AR (K75 P<<0.05), Note: The toxicity data marked with “ * 7 do not fit to the probit value
model(Chi square test P<C0.05).
Fz 7 2015—2019 FEFEH 2 48 H 8 Fh B T IR B R ELBR AU BRI

Table 7 Susceptibilities of field population of Cnaphalocrocis medinalis to cyantraniliprole in 2015—2019

Jiipisd AR R A T AR E / (mg/L) 95 % B {5 X ] FEI7CH D
Population Year Slope+ SE LCs 95%CL A2 (dD
N 2015 1.1640.62 0.84 0.70~0.98 3.27(4)
#7BE Chibi ’
2017 2.6140.41 0.50 0.22~0.80 1.96(4)
2015 3.8440.67 0.82 0.47~1.13 6.73(4)
# &% Xiaogan 2016 1.1040.18 0.49 0.20~1.31 1.86(3)
2017 5.71+1.12 1.08 0.89~1.27 1.47(2)
N 2015 2.6740.45 0.60 0.35~0.86 5.02(4)
® 7 Wuxue 7
2018 5.2141.10 1.30 1.04~1.55 0.81(3)
#H I Wuhan 2015 3.4440.54 0.76 0.48~1.04 6.00(4)
2015 1.21-+0.37 0.17 0.03~0.30 0.03(2)
K7 Changsha 2017 3.78+1.15 0.59 0.30~0.76 0.37(3)
2018 5.08+1.26 1.14 0.86~1.39 3.47(4)
B Nanchang 2017 3.7640.71 0.71 0.49~0.10 1.99(3)
2016 1.9940.27 0.77 0.58~0.99 1.82(4)
A Hefei 2017 1.5640.94 0.52 0.41~0.64 0.03(2)
2019 2.660.5 0.64 0.46~0.82 1.77(3)

{5 Xinyang 2015 1.86+0.41 0.18 0.08~0.29 0.75(2)
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Table 8§ Susceptibilities of field population of Cnaphalocrocis medinalis to flubendiamide in 2015—2019

Fiibiid AR BE ER RS HF R EE/ (mg/ L) 95 %% & {7 X [A] FEHFCAHED
Population Year Slope+ SE LCs 95%CL X2 (dD)
2015 3.78+0.60 0.040 0.025~0.046 4.11(4)
7 BE Chibi
78 Chibi 2017 3.3740.45 0.030 0.030~0.040 3.51(4)
2015 2.3840.32 0.020 0.010~0.030 7.63(4)
Z® Xiaogan 2016 0.75+0.20 0.100 0.050~0.420 0.25(4)
2017 4,07+0.81 0.006 0.005~0.008 0.22(2)
2015 2.1540.38 0.040 0.027~0.055 0.23(2)
7 Wuxue 2017 2.3040.37 0.020 0.016~0.030 0.34(3)
2018 2.8740.53 0.040 0.031~0.050 1.46(3)
I Wuhan 2015 3.2940.52 0.028 0.022~0.034 1.26(3)
2015 2.1440.34 0.036 0.016~0.058 7.52(4)
£ Changsha 2017 3.4140.62 0.043 0.033~0.054 1.08(3)
2018 2.2040.47 0.047 0.030~0.069 0.69(2)
M B Nanchang 2017 5.700.89 0.015 0.013~0.017 1.14(4)
TN ; 0 O ; ,
A Hefel 2016 2.0670.%%} 0.035 0.026 O.OiFl 3.86('1)
2017 1.40+0.33 0.011 0.006~0.017 1.07(3)
&P Xinyang 2015 2.4440.68 0.010 0.004~0.015 0.06(1)
23 BEHH
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Fig.6 Comparison of LC;, values of Cnaphalocrocis medinalis to the same insecticide in different years
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Susceptibility monitoring of Cnaphalocrocis medinalis Guenée

to seven insecticides in central China

LI Zengxin, LI Liang,ZHU Kunmiao,ZHU Jinghua,ZHOU Hanyu,
LIU Xiaoqing, LONG Man,ZHAO Jing, HE Yueping

College of Plant Science and Technology of Huazhong Agricultural University ,
Insect Resources Utilization and Sustainable Pest Management Hubei Key Laboratory ,

Wuhan 430070,China

Abstract Continuous monitoring of the field population susceptibility to insecticides is an important
measure to control Cnaphalocrocis medinalis. The present study aimed to detect the susceptibility of the
C. medinalis field populations to common insecticides in Hubei, Hunan,Jiangxi, Anhui and Henan prov-
inces.Leaf-dipping method was used to detect the susceptibility of the C. medinalis field population to
seven insecticides in Chibi, Wuxue, Wuhan, Xiaogan, Huanggan, Changsha, Nanchang, Pingxiang, Hefei
and Xinyang during 2015—2019.In addition, cluster and regression analysis were performed on the detec-
ted data.The results showed that: (1) The toxicities among seven insecticides were significant different,
with an order of fluorobenzamide = abamectin = spinetoram > chlorantraniliprole = indoxacarb > cy-
antraniliprole > chlorpyrifos.(2) No significant difference of the susceptibility was detected among dif-
ferent populations of C.medinalis.(3) There were significant differences between the years. Significant
changes of sensitivity in different years were found among some populations to chlorpyrifos,chlorantra-
niliprole,indoxacarb and cyantraniliprole.For example, the susceptibility of Chibi and Changsha popula-
tions of C. medinalis to chlorpyrifos decreased by 2.3-4.1 times from 2015 to 2016 ,and that of Chibi, Xi-
aogan and Changsha populations increased 2.1-4.9 times from 2016 to 2019, the susceptibility of Chibi,
Wuxue and Xiaogan populations to chlorantraniliprole decreased 2.6-7.3 times from 2015 to 2019, the
susceptibility of Wuxue population to indoxacarb decreased by 4.2-4.7 times from 2015 to 2018,and the
susceptibility of Wuxue and Changsha population to cyantraniliprole decreased by 2.2-6.7 times from
2015 to 2018.The above results indicated that the susceptibilities of the C. medinalis field populations to
chlorantraniliprole and other insecticides in central China are decreasing significantly,so that the resist-
ance management for these insecticides is very important currently. Abamectin, spinetoram and cyantra-
niliprole are preferentially recommended for the control of C. medinalis ,under a rotation manner.

Keywords Cnaphalocrocis medinalis; insecticide; susceptibility; chlorantraniliprole; abamectin;

spinetoram; resistance; alternate use
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