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Resistance monitoring of the fall armyworm, Spodoptera frugiperda
to five commonly used insecticides in Fujian Province
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Institute of Plant Protection, Fujian Academy of Agricultural Sciences, Fujian Key Laboratory for Monitoring
and Integrated Management of Crop Pests, Fuzhou, Fujian 350013, China

Abstract; [ Aim] To clarify the relatively sensitive baselines and resistance levels of Spodoptera frugiperda to five commonly used
insecticides in Fujian Province, and evaluate the sensitivity of young larvae of S. frugiperda to these insecticides. [ Method] The tox-
icities of the five commonly used insecticides towards the 1st and 2nd instar larvae of the relatively sensitive population of S. frugiper-
da were determined using the leaf dipping method. Monitoring resistance of S. frugiperda populations from three different regions to
these insecticides was performed. The 95% confidence limits of LC,values that did not overlap were used as the criterion for judging
the significant differences in sensitivity of the same instar larvae from different geographical populations or between the 1st and 2nd
instar larvae of the same population to the same insecticide. [ Result] The toxicities of the five insecticides to the larvae of the rela-
tively sensitive population of S. frugiperda were as follows: emamectin benzoate>spinetoram>chlorantraniliprole >lufenuron>indox-
acarb. The insecticides exhibited higher toxicity to the 1st instar larvae than to the 2nd instar. The data obtained in the toxicity tes-
ting of emamectin benzoate, spinetoram, and lufenuron on the 1st instar larvae of S. frugiperda showed a smaller chi-square value
and larger P-value than that for the 2nd instar larvae, whereas in the toxicity testing of chlorantraniliprole and indoxacarb, the 1st
instar larvae showed slightly larger chi-square value than that for the 2nd instar larvae, but their P-values were both above 0.9190.
The results indicated that the degree of resistance of S. frugiperda field populations from the three different regions to emamectin and

indoxacarb was at the stage of decreased sensitivity to low-level resistance in Fujian, and that the pest had developed low resistance
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to chlorantraniliprole. The degree of resistance of the three different geographical populations to spinetoram was at the stage of de-

creased sensitivity, however all populations maintained sensitivity to lufenuron. [ Conclusion] The population of S. frugiperda re-

mained sensitive to lufenuron in Fujian Province. Overall, the resistance degree of the pest was at a stage of decreased sensitivity or

low-level resistance to the other four common insecticides .

Both the 1st and 2nd instar larvae are suitable for the toxicity testing of

insecticides against S. frugiperda; however, the 1st instar larvae that hatched within 12 h without feeding are more suitable than the

2nd instar larvae.
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Table 1 Relatively sensitive toxicity baselines of the 1st and 2nd larvae of S. frugiperda to five commonly used insecticides

2 4 4y dUiE R AR DR LCs0(95% EARKR) ) 1 e

Insecticides Larval instar Slope+SE 1.C5y(95% CL)/(mg - L") X df P
I 4 1 1.6090+0.2662 0.0025 (0.0016~0.0035) 0.5467 13 0.9085
Emamectin benzoate 2 1.7959+0.2641 0.0052 (0.0039~0.0068) 0.8949 13 0.8267
AU Pk e 1 1.7413+0.2606 0.7063 (0.5391~0.9467) 0.3887 13 0.9426
Chlorantraniliprole 2 1.6734+0.2574 0.8670 (0.6377~1.1454) 0.1543 13 0.9846
Bl U 1 1.5010+0.2493 4.1729 (3.0637~5.8293) 0.4997 13 0.9190
Indoxacarb 2 1.6432+0.2561 6.3383 (4.6180~8.4033) 0.3750 13 0.9454
LIEZRHER 1 1.6899+0.2638 0.1185 (0.0813~0.1571) 0.5086 13 0.9170
Spinetoram 2 1.5632+0.2517 0.1839 (0.1349~0.2494) 0.8229 13 0.8440
T IR 1 1.3479+0.2438 2.5088 (1.6852~3.5065) 0.3957 13 0.9411
Lufenuron 2 1.5272+0.2502 2.9785 (2.1631~4.0564) 0.5744 13 0.9023
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Table 2 Resistance monitoring of the 1st and 2nd larvae of S. frugiperda populations

to emamectin benzoate in three regions of Fujian (2022)

T GIREN RIEhR D Lo 95% TR . AmE, JurkK

Populations Larval instar Slope+SE LCs(95% CL)/(mg - L") df Resistance ratio
M 1 1.5410+0.2538 0.0179 (0.0133~0.0262) 0.0677 13 0.9954 7.16
Changtai, Zhangzhou 2 1.6662+0.2608 0.0296 (0.0223~0.0425) 0.5203 13 0.9144 5.69
A i) 1 1.7956+0.2640 0.0104 (0.0078~0.0135) 0.8375 13 0.8405 4.16
Minhou, Fuzhou 2 1.6336+0.2549 0.0205 (0.0153~0.0277) 0.2844 13 0.9629 3.94
RS 1 1.6392+0.2554 0.0138 (0.0104~0.0188) 0.7240 13 0.8675 5.52
Jianyang, Nanping 2 1.5054+0.2497 0.0234 (0.0173~0.0330) 0.1853 13 0.9799 4.50
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Table 3 Resistance monitoring of the 1st and 2nd larvae of S. frugiperda populations

to chlorantraniliprole in three regions of Fujian (2022)

FH 1) o B 4y Bt BHRARAER LCso(95% E AR ) ) A P RIRER R
Populations Larval instar Slope+SE LCs(95% CL)/(mg + L") df Resistance ratio
I TR 1 1.6912+0.2592 5.3009 (4.0303~7.3138) 0.1037 13 0.9914 7.51
Changtai, Zhangzhou 2 1.7763+0.2947 5.8822 (4.5416~7.8625) 0.1856 13 0.9799 6.78
A o) 1 1.6141+0.2550 3.0594 (2.29965~4.2485) 0.3778 13 0.9448 4.33
Minhou, Fuzhou 2 1.5279+0.2522 4.4368 (3.2915~6.3931) 0.3535 13 0.9497 5.12
F -2 I 1 1.8162+0.2640 4.3685 (3.3527~5.7402) 0.4012 13 0.9400 6.19
Jianyang, Nanping 2 2.0043+0.3044 5.1619 (4.0566~6.5718) 0.2172 13 0.9748 5.95
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Table 4 Resistance monitoring of the 1st and 2nd larvae of S. frugiperda populations

to indoxacarb in three regions of Fujian (2022)

FH ] o) BB B hRIEDR LCso(95% E R FR) ) SN BN eI
Populations Larval instar Slope+SE LCsy(95% CL)/(mg - L") X df Resistance ratio
IERLRRE S 1 2.0841+0.3642 24.3837 (19.5175~33.2853) 0.4844 13 0.9223 5.84
Changtai, Zhangzhou 2 3.2515+0.5216 33.4061 (28.9953~39.2318) 0.5834 13 0.9002 5.27
M I 1 2.2268+0.3680 20.4934 (16.6844~26.1309) 0.5286 13 0.9126 4.91
Minhou, Fuzhou 2 2.5294+0.4258 30.1480 (25.1781~37.1970) 0.1796 13 0.9808 4.76
[ RE | 1 2.1993+0.3655 18.4356 ( 14.8977~23.1065) 0.5671 13 0.9039 4.42
Jianyang, Nanping 2 2.6867+0.4318 29.1219 (24.5212~35.2635) 0.1562 13 0.9843 4.59
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Table 5 Resistance monitoring of the 1st and 2nd larvae of S. frugiperda populations to

spinetoram in three regions of Fujian (2022)

FH ] e 4 B R bR D LCs0(95% EARKR) ) A B PEAR AL

Populations Larval instar Slope+SE 1.C5y(95% CL)/(mg - L") X df P Resistance ratio
MR 1 1.6311+0.2571 0.5043 (0.3801~0.7122) 0.0253 13 0.9989 4.26
Changtai, Zhangzhou 2 1.6175+0.2555 0.6263 (0.4712~0.8732) 0.2355 13 0.9717 3.41
] (i) 1 1.5357+0.2508 0.3315 (0.2384~0.4481) 0.5901 13 0.8987 2.80
Minhou, Fuzhou 2 1.7754+0.2620 0.5261 (0.4017~0.6953) 0.3534 13 0.9497 2.86
[ REA| 1 1.8157+0.2640 0.3679 (0.2808~0.4804) 0.6136 13 0.8933 3.10
Jianyang, Nanping 2 1.6401+0.2558 0.5826 (0.4390~0.7980) 0.7632 13 0.8582 3.17
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Table 6 Resistance monitoring of the 1st and 2nd larvae of S. frugiperda populations
to lufenuron in three regions of Fujian (2022)
L AR AR LCao(95% Ll . AmE BUPEAFAC
Populations Larval instar Slope+SE LCsy(95% CL)/(mg - L") X df Resistance ratio
M 1 1.5416+0.2512 4.7613 (3.5275~6.6238) 1.1387 13 0.7677 1.90
Changtai, Zhangzhou 2 1.7815+0.2627 7.0353 (5.3976~9.3698) 0.0892 13 0.9931 2.36
i I 1 1.5334+0.2505 4.2919 (3.1495~5.8880) 0.6841 13 0.8769 1.71
Minhou, Fuzhou 2 1.4435+0.2474 6.0436 (4.4080~8.6974) 0.3821 13 0.9439 2.03
[ RE| 1 1.5976+0.2534 4.3991 (3.2726~5.9817) 0.4438 13 0.9311 1.75
Jianyang, Nanping 2 1.6991+0.2580 6.4136 (4.8367~8.5474) 0.0730 13 0.9949 2.15
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