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Insect orientation behavior induced by flickering light and its utilization for
reduced insect-attraction
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Until now, little has been known about the response of phototactic insects
to flickering artificial light. We experimentally presented LED lights of various wavelengths as
flicker stimuli with different frequency, duty ratio, and modulation depth to a major agricultural
pest, the brown-winged green bug Plautia stali, and investigated the electrophysiological
characteristics of the compound eye and its phototactic behavior. As a result, we showed that the
flickering light with certain attributes prevents accurate flight orientation to the light source in

P. stali.
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Z ) LIERAER R A S OBMITITAH TE L EEETT7 Y v h— (EE) LTWAH72®H
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WL, J LWRFE HOEIR OB IZ D7 e N D TREME N H D BRRDS N TEIRICHES Shvd 2 & Tl &
2 SN HRREN, FER, HDOWIDLEZRRBEIIRE <, EREFIE, BEAEY~DONTL
RO ARRAEWE EONEL LTI/ y—XT v 7EN>55H% (Rich and Longcore,
2006; Grubisic etal., 2018) . ZEREAYEE & FEEIL D AN ORI K 2 B A A~ DER B OREHIIL,
RSO SI R e E~D BB O ) 7255 T
% % (Eisenbeis et al., 2009; Fox, 2013; Meyer and A:  30Hz
Sullivan, 2013). % 9 L7205, ZiE TIZIK
i BERSEE Il S vz N THEIRM B ST &
2. LU, FEAE ST el
b, RBOFEI 2 GFHRT HEMEEFLE L
R EOREICE D HLOTH S (5LH,2018). F
72, TNOOEEEZRELZATNEICH, —F
BORBPEED. T2, HIITE A TR/ 8T
LUVMEFE BN OB N L EEN TN D, A
T LN LIEIRE RSO 7 Y v =Y L %
EFEHRBERIE, hE TloRWEFREE LT
REpvEEEEZ b OB HND.

<5 3CHk>

Barroso, A., 1. Haifig, V. Janei, 1. da Silva, C. Dietrich
and A. M. Costa-Leonardo (2017) Effects of
flickering light on the attraction of nocturnal insects.
Lighting Res. Technol. 49: 100-110.

Brundett, G.W. (1974) Human sensitivity to flicker.
Lighting Res. Technol. 6: 127-143.

Chu, C. C, T. Y. Chen and T. J. Henneberry (2006)
Attractiveness of flickering and non-flickering cool
white fluorescent light to Culex quinquefasciatus
(Diptera: Culicidae), Musca domestica (Diptera:
Muscidae) and  Pectinophora  gossypiella
(Lepidoptera: Gelechiidae) adults, and Acheta
domesticus (Orthoptera: Gryllidae) and Periplaneta
americana  (Blattodea: ~ Blattidae)  nymphs.
Southwest. Entomol. 31: 77-81. K3 F7e 2 I ECC IR S AT LED SR

Eisenbeis, G. and A. Hénel (2009) Light pollution and 425 4 %7 45 A & > OFREFEES
theimpact of artificial night lighting on insects. In
Ecology of Cities and Towns: A Comparative Approach (M. McDonnell, A. Hahs and J. Breuste, eds.)
Cambridge University Press, New York, pp. 243-263.

Fox, R. (2013) The decline of moths in Great Britain: a review of possible causes. Insect Conserv. Diver.
6:5-19.

Grubisic, M., R. H. A. van Grunsven, C. C. M. Kyba, A. Manfrin and F. Holker (2018) Insect declines and
agroecosystems: does light pollution matter? Ann. Appl. Biol. 173: 180-189.

Hammer, D. X., H. Schmitz, A. Schmitz, H. G. Rylander 3rd and A. J. Welch (2001) Sensitivity threshold
and response characteristics of infrared detection in the beetle Melanophila acuminata (Coleoptera:
Buprestidae). Comp. Biochem. Physiol. A Mol. Integr. Physiol. 128: 805-819.

SLHHARES (2015) KTV ICEELRBIZL 2D I LTV D00, BRBHA : o H TR
oA (AARRBBSES ). B0E RS2, #2311, pp. 15-28.

5L ARE (2018) B HESEME D BRI EE S W T2 B 72 2o AR HOBIR o M. IR E AR
102(11): 488-491.

SLHRACES - #HLUZEE (2014) BHRDCIZIEE D2 247 A D =X L IEB)E 58:93-109.

Inger, R., J. Bennie, T. W. Davies and K. J. Gaston (2014) Potential biological and ecological effects of
flickering artificial light. PLoS ONE 9: €98631.

Meyer, L. A. and S. M. P. Sullivan (2013) Bright lights, big city: influences of ecological light pollution on
reciprocal stream-riparian invertebrate fluxes. Ecol. Appl. 23: 1322-1330.

Miall, R. C. (1978) The flicker fusion frequencies of six laboratory insects, and the response of the
compound eye to mains fluorescent 'ripple'. Physiol. Entomol. 3: 99-106.

Rich, C. and T. Longcore (2006) Ecological Consequences of Artificial Night Lighting, Island Press,
Washington DC. 458 pp.

Syms, P. R. and L. J. Goodman (1987) The effect of flickering U-V light output on the attractiveness of an
insect electrocutor trap to the house-fly, Musca domestica. Entomol. Exp. Appl. 43: 81-85.

AR

L
N




258

2018

15-19

DOl

102

2018

488-491

DOl

68

2019

21-30

DOl

54

2019

16-19

DOl




2017

2017

29

2017

39

2018

62

2018




2020

2020
72
2020
64
2020
0
1

2017-164336

2017




