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Relative effectiveness of different wavelength trap lampsfor
Spodoptera frugiperda and Ostrinia furnacalis
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Abstract [Objectives] To investigate the relative effectiveness of different wavelength LED lights to trap Spodoptera
frugiperda and Ostrinia furnacalis, and thereby provide a theoretical basis rationalize and optimize the use of LED insect traps.
[Methods] The relative effectiveness of six different single wavelength LED lamps, both individually and combined in pairs,
were tested with respect to trapping S. frugiperda and O. furnacalis. Solar-powered LED insect traps with wavelengths in the
range of 320-420 nm were used as the control. [Results] The relative effectiveness of the single-wavelengths was
365>345>355>350 nm. Only the 365 nm lights caught significantly more of the targeted pest species than the control (P<0.05).

The relative effectiveness of the combined wavelength traps was 365 nm+350 nm > 365 nm+355 nm > 355 nm+350 nm > 345
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nm+355 nm. Only the 365 nm+350 nm lights caught significantly more of the targeted pests than the control. Further

comparison of the effectiveness of single and compound wavelengths indicates that the wavelengths of 365 nm + 350 nm

caught significantly more S. frugiperda and O. furnacalis than all other single, or combined, wavelength traps (P<0.05).

[Conclusion] LED insect trap lamps with wavelengths of 365 nm + 350 nm were the best for trapping S. frugiperda and O,

furnacalis. These results lay a foundation for developing efficient and environmentally friendly LED insect traps.

Key words Spodoptera frugiperda; Ostrinia furnacali; phototaxis; LED insect-trapping lamp; green prevention

B A A5 R S R SR S AL B S, 7E
R E . 0. SRRk R EEE ks
HEAEH (Goldsmith and Bernard, 1974) . B
Hn] LIS SCIRAE 478 O, e a8 X iR
E 1] G 5147 SR R 25 5 5 A 7 ) G SR S AT
( Briscoe and Chittka, 2001 ) . J&FE H 61T
FKT BRI W TR 3 JL (anpi |
S SR N . T R S
gy, ERAERKIBIAEIEA T E GLES,
2012; Shimoda and Honda, 2013 ; Z& C4E, 2019 ),

AN TR 28 0 ) B U7 T () 25 0 R ]
1 O B A A [\ 1 O 4 o % b IR Loxostege
stieticatis A9 EAT HWFFE R, 7E K
340-605 nm AN [A] BRLAE1 et M Al Ao X 384
4 360 nm 1 400 nm 1Y 58 S G E e (VLSEAR
44,2010 ) o FEH H A9 R U 8L Propylaea
japonica X i K24 340 nm 1)L AN P R R R
e, 2009 ), X AL/NELL HL Grapholitha molesta
FIMFIE R, BUNED K R 465 nm 1R
. 520 nm BYZEE . 590 nm A EE G HT 624 nm By
COLEERA —E R, EXTEO 0
(F¥F], 2011) . &M% Apolygus lucorum Xif
400 nm G 450 nm O GEETERSE (28
MR, 2011) . #E—Pot5 kM, 2 Fhai
FRPEOCREGFSERE S, B85 KM
B a0 2 (Gh&E S, 2012) .
BN, Mg BAE PRI AT 6 T R 2
TR PDEIE (kL% 2009) o FIIH
XA E BT | — B Y LED i R,
BAGAIME . BRORR KB 5545 5 . IT4E
K, XA —ICH LED AR ol HE D rfe
- ONREE SR=P v 1210 oty B e A O (L2 2655 N NE /-8 =1
THHAR (Parketal., 2015; RFZE, 2017;
F5, 2019)

K Zea mays L 2T 5 — KR E1EY , 7E
PR A2 o AR R R R AR
FIHHER AR, TRE R EEINE B,
Xof T K R B A T . B, fEE TR
] DK 119 7 R o 0 i) e B MR
KR EHb 5% Spodoptera frugiperda 15 #RFk
K, JE T H AR, TR T 3N A BT 1
WHGHAHL X ( =FLB, 2020) , F 2019 4EiT A
KEZpME, HiCY SEREZAE(EET .
FVAK ) (EEWE, 2019) o HH oo Aok A H:
RGP, EHARE iR, ek, XTI E
() K 2 4 A s T EE Y UM ( Early et al.,
2018; FHAES, 2019) 5 FoKIE A4 FKE O
A, HATETR 6 H R Y 3222 U KIS
Ostrinia furnacalis, J& T8 HIEREL, 7
RITZ, FEEEEARGERABHEY , WK
ISR EA A faFRERS ( EIRES,
2000) , FEAME b E B SR EER H Z—

ERINPORRN: N d & IN AR S LSSy N
Tk FE B B e A E A . AL B
B AEYIBTR XA (BB, 2021) .
FEYPHRGHATEIE T, RIS AT B iR RO AR
v EAS BN IZ B, F5E N B A Tk
B o B R ) B — A LT (340 nm
368 nm) (BREMS, 20205 E =%, 2021) ,
HAE 20 2005 HUT R E 4 F T P T KR Y B
B TAE, 1690 5175 HUKT W] IAT RcHs il oK iR
3.28 77 hm® ( FZA%E, 1990) . A St #p;
IRDEERBARRITIGE, IZBAR MR,
AR EE, %7 %4 HXPREE A b, (B2
KEHOHRIT kg2, B RCRA—. N
I, WAl 3R = A AR ORI — A R (1%
ILIIAE, 2020 ) o A0 16 45 5 1 B 180 Mk AR 7
TR AR XS, 76 RIS T AR K LED
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(475 KT X6 0 b B 7% ek PR S ARV I, 7 d T
WAl 26.33 3k HRCH 345,355 1 350 nm
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Different wavelength insect trap
lamps were randomly arranged
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>k field
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Fig. 1 Experiment on trapping effect of different wavelength trap lamps Spodoptera
frugiperda and Ostrinia furnacalis

A, HEFHSTIRE; B, A E A
A. Real view of insect trap lamp in the field; B. Layout sketch of the test.
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Fig. 2 Trapping effect of single wavelength trap lamps on Spodoptera frugiperda (A) and Ostrinia furnacalis (B)
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Different small letters above the bars mean significant differences among treatments
(P<0.05, Duncan’s test). The same below.
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AR 365 nm+350 nm 1 HUET N B ML SR

R KB S, 7 d PR 51.33 3k,
HKM 350 nm +355 nm.355 nm +365 nm £l 345 nm
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Fig. 3 Trapping effect of different compound wavelength trap lamps on Spodoptera
frugiperda (A) and Ostrinia furnacalis (B)
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Fig.4 Comparison of trapping effect between single wavelength and multiple wavelength
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PImEFPE, BFY R R e B R b, i,
AUk . FRIRANLT SR XT 340-370 nm EAMHEX K
fA ) s B 5 T AT DG X (SR A,
2012) . JEHEMERI BEEE Acrobasis sp. 1T i/
&1 Ricania speculum P Fh i H E H 45 A Uk
PP AR TR AE SR AN B, v, VRS MR B A
U 1Ky 368 nm (Y) (PP AREDELL), &
T ING B ) e R 1 O 340 nme ( EARERAE,
2016 ) o XFLLAAEKIR R Eupithecia abietaria 1Y
HH (]S ERUE T, By 380 nm 75 HUAT 5 4R
ROR BT, AT T BR AR/ INAE RO i) D K B i
(FIEHAE, 2019) o P 340 nm, TR 8 W
37 Sk % By R E 4k 8 . Parocneria orienta 175
SRR Y (JREAESE, 2013) o 7EXTSEHES B
HIFSE R, A IRAS RIS 75 KT X6 38 AR5 4R
RO, HA K N 440-445 nm B #OEAT X
8 W 4 5. Stenochironomus nelumbus., i3
47 BF 4R Hymenia recurvalis Fi4ifa) i %
Altica birmanensis 5532 1 B2 B R R i
(AR, 2021) o AWFFEGHEH KN 365
nm EESMEBOGIR A5 HUET X K B b 57 73 ik
AP T K M 375 5 VR T dei , (] Bsf i i) A 4
RN RS iR e . TR 2 BOR R
HAT R AU K Z 4L TR AE O (400-470 nm)
L6 505-575 nm ), i T 54 350-390
nm) (5REIFEE, 2020) .
EhmEtr: e E2m TRAMWERSA
JBOGAZA, AT R S R ve PR i TR F2 A 24
RURRSE A | i G RURR I PR R I SRR [ 3 2k
R, B RRR R R LA S R A AR [\, AITTAS
] B2 RS [ A i e T A — e 22 7 (1F
fi4E . 2017; Nouvian and Galizia, 2020) . Hj
N (BREZASE, 20205 B =505, 2021) MHF5
KA 340 il 368 nm i K X F b B M AR 75 FE K
gty , #E—P M EEALE &M 368 nm AT
XoF Bl B A M 114 FH ) 7% 7% A% R i v 1 A
K, X EARSCAFH IS EEA B, HEEER
T R RN TR G 0] REAEAE SR SMBURIE [
XIEE (2022 ) 78 % N5 5 b 5 0 Il OGS
ARG (360-550 nm ) (R PERIREH, &

P 3 H R ME R X 510, 520 F1 550 nm 4G
AR, 3 H I A6 420 nm 19485 H1 520 nm
PILRICRETERR, MR SCUFFE 45 R 0 365 nm 119
B — IR R i TR R M P S AR AR B A, 1 K
Tt 25 S5 110 JRL AL AT R S OGRS ] g K 1 ' o
PEPEAZ IR BE R F A5, 38 S5 2E3F H 55
H 50 A BUIRASA K
HIZE AT RFGE & B0, U K R 7 25 Y
FEIW T 58 DX I X8 K 5 B A Y J
(HEte M E 254, 1995; %k, 2016) , 1EH
() KU B AR 1 K Ry i 61X 480 nm FlIEE 41
JGIX 400 nm Al 368 nm (=] =585, 2021) . A&
W A X S AN B e A T4, L
RARGM ARG RAAE—E N ES, Blnf
W5 455 s I K 368 nm £ 445 nm A9 HLAT
X P K BB () 5 AR i I (1R =R A
2021) , M- SAMFREE R T 365 nm 1175 K &>
420 nm FEHEEAM R, MR 25 0] 68 55
B[R] R 5 R R S e Ml G o P R A UK T %
AR SR AR | KGE  ~ MHOEHE,
T RTRE I B 5 H 75 R B A OC R U A
F] 0.37 Fil 0.22 (FPUTEE, 2012) o AWFFEHT[E]
Kik4a A, NERELY], BREBERK, <
SFINEE RGN,
2 MR UL R ASHESIERE S

g6, REXE AR LA E R, A
K AHTF A Heliothis assulta BAFFE A IR, WK
350 nm (4245 405 nm H1 436 nm 1Y A WG
ZH A XTI HR A A G | AT SE VR T 350 nm
55 578,625 1 656 nm S 25 A EI0HIE T HLAG
S THAEC T A%, 1978 ) A48 L Helicoverpa
armigera Xf XU AT B G R B 3 B TR R AT
(SKHELTEE, 2009 ) o XfiE g FBTFFEUER 465 nm
55 405 nm ¥ B AUE G A G RE G SR S HE
64T M9, M 465 nm 5 620 nm A K DGR R
sl s R . AR L, 365 nm
1350 nm 2 Pl AMIE B PR A I B2 A
XoF L L TR e I P T K M P i A SR B
F 365 nm 5% 350 nm HL—PE K RAT R AERE
AT HER T 32 BDEIR B s A, i85 915
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