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Corn and rice volatile components eliciting olfactory responses
in Spodoptera frugiperda

CHEN Ping, LIU Dandan, XIU Xiaojian, YU Jing, HOU Maolin”

(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection ,
Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract The fall armyworm (FAW), Spodoptera frugiperda , invaded China in 2019, severely damaging corn
while rarely occurring on rice. This study aimed to determine corn and rice volatile components that elicit
olfactory responses in FAW. Cage tests showed that, FAW preferred corn over rice for oviposition, and the egg
production reduced when the antennae were excised. Active components were separated and identified by gas
chromatography-electroantennographic detection (GC-EAD) and gas chromatography-mass spectrometry (GC-
MS) from the volatiles of corn and rice collected by dynamic headspace adsorption. There were 12 and 10
olfaction-active components in corn and rice volatiles, respectively, which belonged to green leaf volatiles,
terpenoids, aliphatic, or aromatic compounds. Among the active components, eight components were shared in
corn and rice, four and two components were specific to corn and rice, respectively. The electroantennogram
(EAG) responses of FAW to most active volatile components increased with increasing concentrations from 0. 1 to
100 mg/pL but were saturated at certain concentrations in some components. Decanal, nonanal, (E)-2-hexenal
and (E)-2-hexen-1-ol induced the strongest EAG responses. In conclusion, the active volatile components that
could elicit olfactory responses in FAW differed between corn and rice. These results provide a foundation for
further clarification of the oviposition preference behavior of FAW.
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Table 1 Standard compounds of olfaction-active substances in volatiles of rice and corn
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a: Oviposition preference of antenna intact S. fiugiperda females for rice and corn; b: Oviposition preference of antenna excised S. frugiperda females
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Fig. 1 Oviposition preference of Spodoptera frugiperda females for rice and corn plants
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Fig. 2 GC-EAD responses of Spodoptera frugiperda females to rice volatiles
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Fig. 4 EAG responses of Spodoptera frugiperda females to gradient concentrations of standard

compounds of active volatile substances shared in corn and rice
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Fig. 5 EAG responses of Spodoptera frugiperda females to gradient concentrations of standard

compounds of active volatile substances specific to corn
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Fig. 6 EAG responses of Spodoptera frugiperda females to gradient concentrations of standard compounds

of active volatile substances specific to rice
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