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Toxicity of 11 botanical insecticidal active ingredients to the fall
armyworm, Spodoptera frugiperda
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Abstract Fall armyworm, Spodoptera frugiperda , an important migratory pest which invaded China in 2018, has
become a major threat to the production of maize and other crops in many countries. In order to develop novel
biopesticide, the toxicity of 11 botanical active components, including osthole, allicin, psoralen, rhodojaponinlll ,
azadirachtin, tuberostemonine, anisodamine, sanguinarine, capsaicin, matrine and eugenol to S. frugiperda larvac
was evaluated using topical application method. The results showed that all the active ingredients presented toxic
effects to larvae of the pest, but worked at different speed. The ranges of LDs, were 0. 212— 14. 382 pg/larva at
48 h, 0.191—11. 675 pg/larva at 72 h, and 0. 164—9. 463 pg/larva at 168 h, respectively. The 72 h toxicities was
ordered from high to low as eugenol™>azadirachtin™rhodojaponin [[| >>psoralen>sanguinarine_>allicin>matrine>
anisodamine > osthole > capsaicin > tuberostemonine. This study provides a basis for development of novel
biological pesticides against S. frugiperda using eugenol and other active ingredients.
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Table 1 Toxicity of 11 botanical active ingredients to the 2nd instar larvae of Spodoptera frugiperda

itz DEHRN pwigrgin LD/ OSUBAEKE /e k! ) ar
Tested reagent treatr;ent b+SE pg e k! 95% confidence limit X

IR T2 Osthole 48 0. 210=£0. 057 8. 854 6. 687~14. 439 0. 327 4
72 0.172%0. 054 8.162 5.822~15. 430 0. 450 4
168 0. 146+0. 052 6. 262 3.925~13. 372 0. 803 4
#r2  Allicin 48 0.141+£0. 033 8. 309 5. 755~11. 883 1. 593 4
72 0.169=+£0. 037 6.122 3. 866~8. 653 1.733 4
168 0. 186+0. 041 5. 125 2.954~7. 308 1. 216 4
EIEZ  Psoralen 48 0.212+0. 056 7.751 5. 827~12.168 1. 480 4
72 0. 339+£0. 066 3. 765 2.648~5.071 1. 593 4
168 0. 351£0. 070 2.924 1. 788~4. 086 1. 302 4
WEAEFEZ M Rhodojaponin Il 48 0.193+0. 054 5.019 3.210~7. 985 1. 315 4
72 0. 274+£0. 064 2.9552 0.958~3. 922 1. 521 4
168 0. 300£0. 070 1. 790 0.099~3. 011 0. 417 4
B Azadirachtin 48 0. 264+0. 082 4. 009 2.656~7. 486 0. 743 4
72 0.41140. 108 1.023 0. 038~3. 082 0.992 4
168 3.49240. 833 0.471 0. 104~1. 227 1. 919 4
XTHE#B%  Tuberostemonine 48 0. 14440. 031 14. 382 8. 785~19. 498 1. 031 4
72 0. 153+£0. 032 11. 675 6. 760~17. 696 1. 537 4
168 0. 143+£0. 032 9.463 4. 390~15. 825 0. 873 4
B2 Anisodamine 48 0. 222+0. 059 9. 367 7.162~15. 019 0. 399 4
72 0. 237%£0. 056 6. 480 4, 886~9. 385 0.162 4
168 0. 241+£0. 056 6. 001 4,476~8. 594 0. 550 4
IMARHK  Sanguinarine 48 0. 259+£0. 057 6. 279 4. 809~8. 755 1. 441 4
72 0. 251+£0. 057 4. 840 3. 411~6. 860 1. 202 4
168 0.196+£0. 056 3. 585 1. 539~5. 771 0. 759 4
MY Capsaicin 48 0.18240. 056 9.122 6. 644~16. 954 1. 220 4
72 0. 157+£0. 054 8. 549 5.951~18. 434 1. 411 4
168 0.175+£0. 053 6. 041 4, 055~10. 474 3. 382 4
i Zhf,  Matrine 48 0. 368+0. 068 7.792 5. 054~20. 279 1. 003 4
72 0.476+0. 076 6. 291 4.045~11.178 0.934 4
168 0. 445+0. 073 4,958 2.352~11. 440 1. 278 4
TH&FW Eugenol 48 8.18241. 704 0.212 0. 155~0. 280 0. 586 4
72 8.173+1.758 0. 191 0. 133~0. 256 1. 847 4
168 8.1284+1. 832 0. 164 0.102~0. 225 0. 709 4
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