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Laboratory toxicity bioassay and field efficacy evaluation of insecticides against white grubs
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China; 2. Crop Research Institute, Anhui Academy of Agricultural Sciences, Hefei 230001, China)

Abstract: To screen effective insecticides for controlling peanut white grub, this study used the second—instar
larvae of Holotrichia parallela as test insects. The toxicities of 7 insecticides were determined using the insect dip-
ping method, soil mixing method, and food dipping method, and field trials were conducted. Results showed that
phoxim exhibited high toxicity across all 3 laboratory bioassay methods, especially in the soil mixing method, with
an LCso as low as 0.902 mg/L and a relative toxicity index as high as 1154.03, which significantly outperforming the
other insecticides. Tetraniliprole also demonstrated strong toxicity in both the insect dipping and soil mixing meth-
ods. Clothianidin demonstrated higher toxicity in the insect dipping method, whereas bifenthrin was more effective
in the soil mixing method. Field trials confirmed that hole—spray application of phoxim provided the best control in
terms of grub control and pod protection, while seed—dressing with tetraniliprole and clothianidin resulted in partic-
ularly significant yield increases. In conclusion, phoxim remains a highly effective, fast—acting insecticide for cur-
rent white grub control, whereas tetraniliprole and clothianidin represent promising candidates for application as
seed treatment agents.
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Table 1 Toxicity of 7 insecticides to larvae of Holotrichia parallela using insect dipping method

A PIRRIER LGy (el . A BT
C
Insecticide SlopexSE 95% confidence interval X Relative toxicity index
V7L e o g
1.559+0.122 5.578(4.718~6.593) 1.905 4 0.753 13.56
Tetraniliprole
WE s i
1.919+0.165 11.811(8.000~16.626)  4.757 3 0.224 6.41
Clothianidin
S H R T fr
1.619+0.124 21.619(18.377~25.422)  3.541 4 0.472 3.50
Chlorantraniliprole
IR A g
1.631+0.124 44.933(38.262~52.832)  4.050 4 0.399 1.55
Bifenthrin
R
1.701+0.111 6.646(4.713~8.859) 4.787 4 0.222 11.56
Phoxim
S BT AE R R DR R
1.109+0.091 48.840(39.222~60.182)  1.288 5 0.936 1.55
Emamectin benzoate
125 RO A TR A TR
0.948+0.108 75.652(57.784~97.711)  2.609 4 0.625 1.00

Beta—cyfluthrin
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Table 2 Toxicity of 7 insecticides to larvae of Holotrichia parallela using soil mixing method

2571 R 1Cy/(mg/L) 2 . HIM R R
d
Insecticide Slope+SE 95% confidence interval X Relative toxicity index
L e P fr
0.972+0.109 14.034(10.373~18.108) 1.444 4 0.836 74.17
Tetraniliprole
WE th
1.089+0.078 151.376(121.664~185.768 ) 6.645 5 0.355 6.88
Clothianidin
SR
0.924+0.073 435.049(343.053~549.494) 7.128 5 0.224 2.39
Chlorantraniliprole
IRA A e
0.922+0.113 3.816(2.298~5.308) 1.817 4 0.769 272.78
Bifenthrin
F R
1.432+0.158 0.902(0.604~1.446) 2.671 4 0.445 1154.03
Phoxim
PP G T o 24 T 2R 4 R
0.889+0.077 1040.936(782.695~1418.812) 5.569 4 0.234 1.00
Emamectin benzoate
195 RO R A TR
0.875+0.076 877.821(658.840~1189.939) 2.663 4 0.616 1.19
Beta—cyfluthrin
x3 AEMRRENETHATNEERRSAHRNEN
Table 3 Toxicity of 7 insecticides to larvae of Holotrichia parallela using food dipping method
271 e LGy (mgl) 2 . ) X T H
C
Insecticide Slope+SE 95% confidence interval X Relative toxicity index
LA e P f
1.390+0.099 39.216(27.513~57.285) 3.733 4 0.443 4.75
Tetraniliprole
WE He iz
0.952+0.108 55.012(42.661~72.081) 2.673 4 0.614 3.39
Clothianidin
SR e
1.062+0.090 154.811(124.651~193.832) 1.964 4 0.854 1.20
Chlorantraniliprole
KR4 TG
1.571+0.124 70.027(59.276~83.805) 1.558 4 0.816 2.66
Bifenthrin
VTR
2.039+0.166 13.215(9.007~18.655) 4.339 4 0.396 14.10
Phoxim
FEY G B A4 T 2R R Y R
1.184+0.114 147.645(119.347~187.912) 1.054 4 0.902 1.26
Emamectin benzoate
5 AR S B TR
0.797+0.075 186.269(136.308~262.393) 1.987 4 0.738 1.00

Beta—cyfluthrin
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Table 4 Toxicity comparison of 7 insecticides to Holotrichia parallela larvae assessed by different bioassay methods

25

HXF#E S 485X Relative toxicity index

Inseeticide Rk TR 2k YRR
Insect dipping method Soil mixing method Food dipping method
R 7.03 2.79 1.00
Tetraniliprole
e 4.66 0.36 1.00
Clothianidin
AR R 7.16 0.36 1.00
Chlorantraniliprole
AR 1.44 18.35 1.00
Bifenthrin
T
Phosim 2.02 14.65 1.00
PP G B A4 T 2R R Y R 200 014 100
Emamectin benzoate
P AR S B TR
2.46 0.21 1.00

Beta—cyfluthrin
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Note: Data are in mean+SE; Different letters indicate significant difference at 0.05; CK, Bif, Clo, Tet, and Pho represent control, Bifenthrin, Clothiani-

din, Tetraniliprole and Phoxim, respectively
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Fig.1 Control effect of different treatments against white grubs in peanut field
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