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Current status of insecticide resistance in Spodoptera
frugiperda and strategies for its chemical control
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Abstract The history, current status of insecticide resistance in fall armyworm, Spodoptera frugiperda and the
strategies for its chemical control were systematically analyzed in this review. According to the occurrence status
of the fall armyworm abroad, the resistance level, cross resistance, genetic basis and mechanisms of resistance, as
well as the key techniques for its chemical control were discussed. For the chemical control of the pest, the insec-
ticide varieties should coordinate with the application timing and location. There are two window phases for insec-
ticide application, one is from the hatch to the early 3rd instar, when the larvae are more susceptible to insecti-
cides, and the other is between hatch and before drilling into the plant. Suitable insecticides for different phases
should be selected and applied. Except the mechanisms of action. the mode of action of insecticides should also be
considered. Insecticides with contact toxicity and ovicidal activity should be used during the egg peak, and during
the hatch peak, insecticides with contact toxicity and oral toxicity are recommended. For the elder larvae, appli-
cation of insecticides with strong oral toxicity would control the pest insect more efficiently.
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Table 1 Mechanisms of insecticide resistance reported in Spodoptera frugiperda
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Table 2 Genetic characteristics of Spodoptera frugiperda resistance to insecticides
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Table 3 Risk analysis of corn strain and rice strain Spodoptera frugiperda resistance to methomyl and lambda-cyhalothrin
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Table 4 Biological insecticides recommended by FAO for Spodoptera frugiperda control
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Table 5 Toxicity of insecticides used for Spodoptera

frugiperda larvae (corn strain) control
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A B K EEZ chlorantraniliprole
TR L cyantraniliprole

FA B e flubendiamide . 930 58
Bfi U g indoxacarb . 392 22A

0. 068 28
0
0
0
B ERE S8 E lambda-cyhalothrin 5. 270 3A
0
0
0
0

. 118 28

FA 48 U BE iF methoxyfenozide . 875 18
FENR novaluron . 166 15
L HZ R ZE spinetoram . 066 5
2 \Fi % spinosad . 557 5

1) 34 (30 ~45 mg/3) HE FRRLIR 25 1, K #r 96 h SBT3
(Hardke 20191)
3rd instar larvae (30 — 45 mg/individual) were tested using
drug-admixed food, and the mortalities were recorded 96 h after
treatment (Hardke, et all191).
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