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Effect of spectral sensitivity and intensity on the behavioral response of the Thrips

palmi female adult

ZHANG Ansheng”, YU Yi, ZHUANG Qianying, SONG Yaqiu, PENG Zongying, ZHOU Xianhong, LI Lili,
MEN Xingyuan

Institute of Plant Protection, Shangdong Academy of Agricultural Sciences, Shandong Key Laboratory of Plant Virology, Jinan 250100, China

Abstract; Thrips palmi is one of the most serious insect pests, causing adverse effects on vegetable production. In China,
the insect pest was first discovered in Guangdong Province in the 1970s and has gradually become a major insect pest of
vegetables, especially solar greenhouse vegetables. For example, in 1993 solanaceous fruit vegetables such as eggplant,
green pepper and potato were damaged seriously by T. palmi, and the damage rate was about 90% in the Hangzhou district.
In recent years, with the development of solar greenhouse vegetables in northern China, T. palmi has survived through the
winter in solar greenhouses and damaged vegetables throughout the year, so controlling these insect pests has become more
difficult. Physical control is an important control technique within integrated pest management (IPM) , and the color plate
trap is one of the most important methods of physical control. The color plate trap can not only reduce the number of T.
palmi insects effectively, but can also forecast the occurrence of the insect pests in the field, so this method plays an
important role in the IPM of T. palmi. The selectivity of T. palmi to colors in the field has been reported to show significant
variation. To discover the photosensitivity of the insect pest, we studied the phototactic and photophobic behavior of T. palmi
female adults in response to spectral sensitivity and light intensity by behavior method in the laboratory. The results showed
that the phototactic response of T. palmi female adults to monochromatic light at 14 different wavelengths within a 340—605

nm range occurred in a curve with multiple peaks. The primary peak, representing the highest phototactic response
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(34.96%) , occurred at a wavelength of 483 nm (blue) , the secondary peak at 498—524 nm ( green) , and the remainder
at 562—582 nm ( green) and 340 nm (ultra-violet). The photophobic response occurred in a curve with three peaks: one
peak at 380 nm (ultra-violet) represented the highest photophobic response rate (18.08% ), and the other two peaks at 605
nm (orange) and 420 nm ( violet). Under the stimulus of monochromatic light—at which the T. palmi showed high
phototactic response rates (340 nm, 483 nm, 524 nm, 582 nm, 380 nm, 605 nm) and high photophobic response rates
(380 nm, 605 nm)—and white light, the phototactic response rate of T. palmi female adults increased with increasing light
intensity, while the photophobic response rate decreased. The response rate of T. palmi female adults could be detected at
the lowest intensity but not at the height of the strongest intensity. Therefore, in T. palmi female adults, both the spectrum
and intensity of light stimulus resulted in phototactic and photophobic responses under monochromatic light conditions, and
the level of response was proportional to the wavelength. The results obtained provided a theoretical basis for further

investigation and applications as well as for the evaluation of scientific light traps used to monitor and control T. palmi.
Key Words: Thrips palmi; phototaxis; photophobism; behavior
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Table 1 pectral response rate of the phototaxis and photophobis behavior of Thrips palmi female adult at 14 monochromatic lights

B 4%/nm HICH % HLf4 5%/ nm HEIEH/ %
Monochromatic light Response rate of photophobism Monochromatic light Response rate of phototaxis

483 34.96£1.23 a 380 18.08+0.90 a

524 34.36+£0.72 a 605 15.61+0.49 ab
582 33.74£0.44 a 420 15.06+0.05 ab
498 32.48+0.88 a 460 11.85+0.57 be
340 31.87+£0.39 a 562 11.85+0.57 be
562 31.24£0.45 a 360 11.85+0.57 be
538 26.87+£0.41 b 440 11.85+0.57 be
440 26.24+0.47 b 582 11.22+0.66 be
460 24.96+0.96 be 340 11.22+0.66 be
360 23.69+1.09 bed 483 9.93 +0.98 ¢
420 21.18+1.13 cd 524 9.28 +1.16 ¢
400 21.18+1.13 ed 498 8.71 £0.73 ¢
380 20.49x1.55 d 400 8.54 +1.60 ¢
605 16.86+0.49 e 538 3.08 £1.88 d
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