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Effects of spectra on phototactic behavior of the Empoasca onukii

Matsuda
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Agriculture and Forestry University, Xinyang 464000, Henan Province, China; 2. Henan Academy of
Agricultural Sciences, Zhengzhou 450002, China)

Abstract: To understand the behavior response of Empoasca onukii Matsuda to light and provide new
ideas for integrated pest control in tea garden, In this study, 18 LED monochromatic light sources were
used to study the phototactic behavior of the E. onukii. The results showed that, the adults of E. onukii
had relatively strong tendency to yellow light at 590 ~595 nm in 18 light sources, followed by purple light
at 420 ~425 nm, and had the lowest tendency to white light ( control). Phototaxis from large to small
were respectively, the phototaxis of yellow light was 590 ~ 595 nm, purple light was 420 ~ 425 nm,
ultraviolet light was 390 ~395 nm, and blue light was 460 ~465 nm. Orange light (600 ~ 605 nm),
natural white, glacial blue-green light (490 ~495 nm) and green light (520 ~525 nm) were the most
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avoidable. 17 spectra combined with natural white light were displayed that the selection of different

spectra by E. onukii changed, and it was more inclined to choose ultraviolet light (370 ~ 375 nm,
380 ~385 nm, 385 ~390 nm), violet light (420 ~425 nm). The second was amber light (595 ~
600 nm) , the lowest phototaxis were blue light (460 ~465 nm) and red light (660 ~665 nm). The

choice of bispectral combination changed with different combination. When the light was combined with

darkness, CK and spectrum, the selectivity of white light was significantly higher than that of dark, and

there was a negative correlation between them. E. onukii had strong tendency to yellow light (590 ~

595 nm) and ultraviolet light (370 ~375 nm), but had significant aversion to orange licht (600 ~
605 nm) , green light (520 ~ 525 nm) and blue light (460 ~465 nm). It could be used in indoor

breeding or tea garden control by using its spectrum selectivity, so as to achieve the goal of reasonable

utilization.

Key words: Tea; Empoasca onukii Matsuda; spectra; phototactic rate; photophobism rate
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Fig. 1  Device for testing behavior
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Different lowercase letters indicated significant differences under different
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Table 1 Significance analysis of the bispectrum reactivity

JEUEZH A Light combination

#HHE 1 (%) Phototactic rate 1

#HH 2 (%) Phototactic rate 2

¥ — # Orange-yellow
-
1% - # Orange-blue

-

£k Orange-green

%8 Orange-purple
B — 2% Yellow-green
# - % Yellow-blue

-KY

i
= o

Yellow-purple

éau

Green-blue

ok -

[
i A

48 Green-purple

— %8 Blue-purple

38.24 +1.17 bed

37.67 £1.52 bed

32.69 +1.44 d

47.77+1.31 a

42.74 £1.45 b

37.26 +1.15 cd

28.35+1.05 e

40.55 £1. 12 be

22.67+1.45 1

35.62 +0.58 cd

62.04 +1. 15 bed

62.67 £1.45 bed

66.75 +0.88 b

51.52+0.81 e

57.82+1.66 d

63.37 +1.12 bed

72.58 +1.17 a

60.45 +1.54 ¢d

75.83+2.33 a

65.46 +1.13 be

BRI E OtE 1) WSS OV R x 100% ; BRI EOLRNE OtE2) WS/

SN L x 100% , Note: Phototactic rate 1 referred to 100% of the total number of adult/total number of adult in the orange light
reaction chamber (1). Phototactic rate 2 referred to 100% of the total number of adult/total number of adult in yellow light reaction
chamber (2).

2.4 XBITARKMERMS B o BRI 460 ~465 nm ., G 590 ~ 595 nm Fl
17 FhGHE 43500 T PR Rt B AR 25 & 0, /N 2151660 ~ 665 nm AYIERE 2 S5 b EPEAL T Al — K

NGRS A B R A T AL, BRI A, HEAR PRI 5 R4S A R Xk A 1

JEXTIREE A T XIS R E TS BEE Y B EE R TR RS (R2),
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x2 HAQERERNEREFEEMESHT

Table 2 Significance analysis of the combined spectra reactivity

P (nm) Wavelength 61 — BAISAM I (% ) Spectral-dark light — J6il% — F 4R 4L (% ) Spectral-natural white light
370 ~375 25.24+1.00 B 75.24 £0.58 A
380 ~385 16.68 +1.67 B 75.33 £2.03 A
385 ~390 25.24 +0.58 B 72.67 £1.45 A
390 ~395 32.67 +1.45 B 60.37 +0.62 A
395 ~400 25.24+1.73 B 65.13+1.15 A
400 ~ 405 25.24 +0.58 B 65.13+1.15 A
410 ~415 28.37+1.15 B 63.42+1.15 A
420 ~425 40.52£1.15 B 72.58 £1.15 A
440 ~450 22.68 +1.45 B 45.64 £0.33 A
460 ~ 465 28.37+1.73 A 30.25 +0.87 A
490 ~ 495 10.221.15 B 35.18 £+1.00 A
520 ~525 13.35+1.53 B 35.18 £0.95 A
590 ~ 595 43.76 +1.53 A 48.26 £2.08 A
595 ~ 600 15.38 £0.58 B 63.42+1.73 A
600 ~ 605 8.17+1.73 B 58.73+1.15 A
620 ~ 625 15.38 £0.58 B 38.17+1.15 A
660 ~ 665 20.42+1.15 A 28.06 +1.00 A

T FTEAE R ARIRE FRRRAARPEKMZEREZE (P<0.05, TME), Note: Different capital letters showed significant

difference between different wavelength (P <0.05, T test).

3 #iRSiie

FIHE UG RR s R A & —Fpfil
FEABON B i i, R RE PR R AT B E
HRIER KA ZR (JH A, 2012) . AWPF5R A
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