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Effects of wavelength, density and light intensity on phototactic behavior
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Abstract: In order to improve the selectivity and effect of light-trap technology for oriental armyworm
Mythimna separata, the phototactic behavior of adult M. separata under 14 monochromatic LED lights,
different insect densities and different light intensives were measured in a phototactic behavior test
chamber.The results showed that the phototactic rate was the highest when the density was 20 heads per
box under different duration of illumination from 18: 00 to 21: 00. At 40-640 Ix, the light intensity had
no significant effect on the phototactic rate of M. separata. When the light intensity was 160 lx, the pho-
totactic rates of female and male adults were the highest (52.0% and 27.6%, respectively). The phototactic
rates of different sexes were significantly different when the wavelength ranged from 365 nm to 660 nm.
When the wavelengths were 420, 590, 600, 630 and 660 nm, the phototactic rates of female adults were
higher (41.0%, 40.0%, 41.0%, 40.6% and 45.0%, respectively); when the wavelengths were 365, 380,
455 and 480 nm, the photophobic rates of female adults were 33.6%, 24.6%, 20.0% and 20.6%, respec-
tively. When the wavelengths were 570, 590, 630 and 660 nm, the phototactic rates of male adults were
higher (33.6%, 32.4%, 30.8% and 33.2%, respectively); when the wavelengths were 365, 590, 600 and
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630 nm, the photophobic rates of male adults were 21.2%, 20.2%, 21.8% and 21.2%, respectively. The

results suggested that the phototactic behavior of M. separata was mainly affected by wavelength, and

the sensitive wavelengths of male and female were different.
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Fig. 1 A sketch of the box for testing phototactic behavior of Mythimna separata adult
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Fig. 2 Phototactic rates of Mythimna separata under different durations of illumination
during 18: 00—21: 00 (A) and 02: 00—05: 00 (B)
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Fig. 3 Effects of different light intensities on the phototactic
rates of female and male adults of Mythimna separata
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Table 1 Phototactic behaviors of female and male adults of Mythimna separata to 14 LEDs with monochromatic light
Wik e 5% Female adult T % H, Male adult
Wavelength  EIGF TR B ) I B LR BRI Y L
Am Phototactic Photophobic Total percentage Phototactic Photophobic Total percentage
rate/% rate/% of active insects/% rate/% rate/% of active insects/%
365 194422 ¢ 33.6+£3.9a" 53.04+4.0 abc 14.0£1.4d 21.243.6a 35.244.0 bed
380 28.0+2.0 cde 24.6+£3.8b 52.6+3.9 abc 24.6+3.0 cd 17.242.7b 41.8+4.7 abed
400 33.0+2.6 bed 19.4+3.1 be™ 52.4+4.3 abc 22.04£2.3 bed 19.2+3.3 ab 41.244.8 abcd
420 41.0+3.1 ab 17.0+2.4 bed™ 58.0+3.6 ab 17.8+1.9 abed 17.443.6 ab 35.245.0 bed
445 38.0+3.6 ab 20.0+3.5 be™™” 58.0+2.9 ab 22.6+2.4 abed 16.0+3.1 ab 38.6+3.0 abed
455 27.6£2.7 cde 18.2+2.6 bed 458+29 ¢ 24.242.6 abed 14.44+2.5 ab 38.6+2.6 abed
480 37.442.6 abc 20.6+3.0 bec™ 58.0+3.1 ab 22.442.5 abed 11.6£2.7b 34.0+£3.2 cd
500 35.0+2.5 bed 10.0+£1.8d™ 45.0£2.5¢ 18.242.3 abcd 13.242.5 ab 31.442.5d
520 32.242.6 bed 13.8£1.8 cd™ 46.0+2.8 ¢ 25.0+3.0 abed 13.6+2.1 ab 38.6+2.9 abed
570 36.0+3.4 abed 12.0+£2.7 cd™ 48.0+£2.9 be 33.6+3.2 abc 18.6+£2.7 ab™ 522+35a
590 40.0+2.9 ab 11.6£2.4 cd™ 51.6+2.8 abc 32.4+3.9 bed 20.242.7 ab” 52.6+£3.4a
600 41.0+3.1 ab 19.443.0 be™™ 60.4+2.8 a 29.4+2.7 a 21.8+3.0 a 51.242.8 ab
630 40.6+4.2 ab 15.0£2.4 cd™ 55.6+3.6 abc 30.8+3.8 a 212427 a 52.0£2.6 a
660 45.0+4.0 a 14.0£2.2 cd™ 59.0+3.0a 332432 a 15.242.2 ab™ 48.4+2.9 abc

R PR bR R . [EIFR R/ NG T8 KR 45 Duncan [GHT AL 25 K IO TE P<0.05 /K25 5 L3, | % #nkf]
st S W SRS TR B G 28 R A R )G 3% 2 ] 22 Sidak V46 B 7E P<0.05 . P<0.01. P<0.001 1 P<0.000 17K F-24 5 % . Data in

the table are mean+SE. Different lowercase letters in the same column indicate significant difference at P<0.05 level by Duncan’s

new multiple range test. *, ** *¥* or **** indicate significant difference of in the same sex between phototactic rate and photopho-
bic rate at P<0.05, P<0.01, P<0.001 or P<0.000 1 level by Sidak test, respectively.
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