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Toxicity and mechanism of insecticides to Rhinoncus sibiricus Faust

in buckwheat

CHEN Lei” WANG Yu-Fei" MENG Huan-Wen LI Hai-Ping"™™ ZHOU Hong-You ( College of
Horticulture and Plant Protection Inner Mongolia Agricultural University Hohhot 010019 China)
Abstract: Fagopyrum esculentum Moench. is an important grain crop and distributes mainly in Inner
Mongolia in China. Rhinoncus sibiricus Faust is a serious pest of F. esculenium and recorded in Inner
Mongolia in 2013. R. sibiricus is controlled by chemical insecticides respectively at present. The toxicity
and mechanism of different insecticides on R. sibiricus were studied in this paper. The results showed that
the toxicity of pyrethroid insecticides to R. sibiricus was greater than that of organophosphorus carbamate
and nicotine insecticides. Among tested pyrethroids R. sibiricus was the most sensitive to beta—

cypermethrin - with LCy, of 17. 37 mg/L. R. stbiricus was the most sensitive to carbosulfan and triazophos
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among tested carbamate and organophosphorus insecticides with LCy, of 29. 56 mg/L. and 32.05 mg/L
respectively. LCs, of thiamethoxam and imidacloprid to R. sibiricus was 42. 14 mg/L and 46. 19 mg/L
respectively. The inhibition of carbamate insecticides on AChE of R. sibiricus was greater than that of
organophosphorus insecticides. Median inhibitory concentration ( ICy)) of methomyl on AChE was 6. 33 x
10 7 mol/L it was higher than that of carbosulfan. Inhibition of triazophos was the strongest among
organophosphorus insecticides and ICy, was 53.46 x 10> mol/L. Median inhibitory time ( ITy,) of
carbosulfan to AChE was the shortest ITs, was 4. 07 min followed by dimethoate and triazophos. 1T of
methomyl was the longest of 6. 57 min. The activity of Na* —K* — ATPase and Ca** - Mg>* — ATPase of
R. sibiricus were inhibited by five pyrethroid insecticides. Inhibition on Na® — K" — ATPase was higher
than that of Ca®* —Mg>* — ATPase. Inhibitions of deltamethrin to two kinds of ATPase were the strongest
while inhibitions of cypermethrin to them were the weakest. Pyrethroids and organophosphorus carbamate
insecticides should be used alternately in order to control R. sibiricus effectively.
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1
Table 1 Toxicities of insecticides to Rhinoncus sibiricus Faust in buckwheat
95% + ’
Insecticides ICy (mg/l)  95% Fiducial limit lower-upper  Slope +SE(b £ SE) Relative toxicityindex
Beta-cypermethrin 17.37 6.91 ~25.12 2.42 £0.47 3.7
Fenvalerate 23.51 14.80 ~33.24 2.80 +0.48 2.7
Bifenthrin 25.58 22.67 ~29.25 5.47 £0. 88 2.5
Deltamethrin 28. 69 25.35 ~31.80 6.71 £0.96 2.2
Carbosulfan 29.56 26. 10 ~33. 30 4.46 0. 48 2.2
Triazophos 32.05 29.06 ~35. 14 6.78 £1.02 2.0
Chlorpyrifos 33.24 27.19 ~42.50 2.74 0. 38 1.9
Thiamethoxam 42. 14 33.64 ~50.73 5.14 £0.73 1.5
Lacy-cyhalothrin 42. 60 31. 56 ~ 54. 80 1.72 +0. 46 1.5
Dimethoate 45.50 39.01 ~53.54 3.09 £0.45 1.4
Imidacloprid 46. 19 35.51 ~70.43 3.23 +£0.51 1.4
Methomyl 63. 89 53.47 ~77.71 2.45 0. 40 1.0

LCs,
of methomyl.

Note: The relative toxicity index was based on the LCs,

o



44

240 Journal of Environmental Entomology
2.2 ( AChE) 2.4
AChE
( ATCh) 5 AChE
( AChE) o 15 min o
Km = 1.43 mmol/L Vmax = 4
16.75 pmol/min/mg. 70% ( 2)o
18 75
~ 16 70
g 14 .
22, z 6
Ez = 60
= %10 .
S — 55
ﬁ —E : ;\: 50 TEHCR Chlorpyrifos
R % 4 g_ ;‘.5 T Hi5 H AL Carbosulfan
E 2 ﬁ I Dimethoate
- 0 &40 KZ B, Methomyl
0 1 2 3 4 5 6 7 8 9 10 33 IR Triazophos
JIEYIHeEE (mmol/L) Substrate concentration 30
2 4 6 8 10 12 14 16
1 M E (min) Time
Fig. 1 Michaelis curve of AChE in Rhinoncus sibiricus Faust ’
2.3
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Table 2 IC,, and IT, of pesticides to AChE activity of Rhinoncus sibiricus Faust
(10 mol /L) ( min)
Insecticides In vitro 1Cy, Relative ratio In vitro 1T, Relative ratio
Methomyl 6.33 36.6 6.56 1.0
Carbosulfan 7.81 39.7 4.07 1.6
Triazophos 53.46 4.3 4.57 1.4
Chlorpyrifos 214.93 1.1 5.74 1.1
Dimethoate 231.79 1.0 4.56 1.4
ICy, IT,, o Note: The

relative ratio of ICs,was based on the ICyvalue of dimethoate and the relative ratio of 1Ty, was based on the ITs,value of methomyl.

2.6

Solanum tuberosum L.

( 4.
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3 ATPase

Table 3 Inhibition of five pyrethroids to mitochondrial ATPase in vitro of Rhinoncus sibiricus Faust

(1x10"* mol/L) Inhibition rate ( %)
Insecticides Na*—K*—= ATP Ca’*— Mg’* - ATP
Deltamethrin 40.07 +3.86 a 38.26 £5.43 a
Lacy — cyhalothrin 35.91 +4.19 ab 32.80 £1.07 ab
Bifenthrin 32.78 £4.97 b 28.17 +3.06 b
Fenvalerate 31.37£1.17 b 28.47 +3.85 b
Beta — cypermethrin 29.60 £2.02 b 29.72+ 1.87 b

(P <0.05) o Note: Different lowercase letters in the same column of

data indicated significant differences between different treatments ( P <0. 05)

4

Table 4 Effects of seed dressing with thiamethoxam on steam damage rate of Rhinoncus sibiricus Faust

(%)
Stem — damage rates of Rhinoncus sibiricus Faust and control effect
(g/kg)
Treatment ( ) ( )
Stem boring rate Stem boring rate
Control effect Control effect
( buckwheat as the previous crop) ( previous crop is potato)
CK 24.28 £7.72 - 20.64 £2.83 -
Thiamethoxam 9.33+3.25 61.57% 8.07 £3.67 60. 90%
LCy  29.56 mg/Lo
3
o Klykov (2014)
o o (2014)
(2020) 2000 -2017
~ ~ ~ +
5 0 98.79% - (2020)

LC,, 17.37 mg/L
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