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Behavioural responses of Anomala corpulenta Motschulsky ( Coleoptera:

Scarabaeoidea) to different spectral light
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Abstract: [ Aim] The study aims to get the sensitive spectral range of Anomala corpulenta Motschulsky to
light. [ Methods] The phototaxis behavior of A. corpulenta in response to spectral sensitivity was tested
under 14 monochromatic lights ranging from 340 nm to 610 nm in the laboratory. [Results] A. corpulenta
adults showed phototaxis reaction to all the tested monochromatic wavelengths between 340 nm and 610
nm spectrum, and the phototactic behavior response rates were higher in the monochromatic light UV
(405 nm) , blue light (460 nm) and green light (505 and 570 nm) in male and female adults. Sexes
affected their phototactic behaviour, but only affected the levels of response rate peaks. The spectral
photophobic behavior response of A. corpulenta adults showed no significant difference between the two
sexes, and the photophobic behavior response rates were higher in the spectrum of ultraviolet region (380
nm) , blue light (440 nm) and green light (492 and 505 nm). [ Conclusions] There are differences in
phototaxis of A. corpulenia to light between different wavelengths, and gender is an important factor
affecting the spectrum of behavioral responses. The results not only provide a necessary theoretical
foundation for further research of light vision in A. corpulenta, but also provide a scientific basis for the
use of phototaxis to the integrated management of scarab beetles.
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Fig. 1 Sketch map of device for testing phototaxis behavior of Anomala corpulenta

A IR Light source; B: j# JGfL Hole of light; C: #5J2 i = Phototactic response chamber; D: {Gzlj& Activity chamber; E. G  h &

Photophobism response chamber.
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Table 1 Variance analysis of spectral response rate of the phototaxis and photophobic behavior in male and female

adults of Anomala corpulenta at 14 monochromatic lights of different wavelength

WK (nm) #)EFUW # Phototactic rate (% ) HEYG W Photophobism rate (% )

Wavelength M Female JHE Male 1 Female Tt Male
340 34.18 £3.41 bedA 25.67 £4.50 cdeA 11.97 £3.60 bedA 16.22 £2.69 abA
360 34.31 +2.24 bedA 25.67 £3.86 cdeA 12.74 £2.67 bedA 16.52 £3.01 abA
380 35.93 £3.95 bedA 26.41 £3.92 cdA 20.74 £2.57 aA 16.79 +£2.34 aA
405 47.39 £3.34 aA 46.22 £2.43 aA 14.77 £2.49 abcA 15.76 £1.81 abA
420 33.71 £3.93 bedA 25.42 +£3.33 cdeA 15.16 £4.14 abA 16.27 £2.03 abA
440 34.95 +3.50 bedA 29.68 +3.25 bedA 15.94 £3.23 abA 15.59 £2.06 abA
460 38.63 £4.96 abcA 38.73 £3.65 abA 7.26 £2.07 cdeA 13.77 £1.86 abA
492 30.45 +£2.89 cdA 20.85 +2.78 deB 11.01 £3.07 bedeA 11.68 £0.94 abA
505 32.85 +4.40 bedA 30.29 +4.83 bedA 4.35+2.75 eA 3.71 £1.57 dA
520 31.09 +£2.39 cdA 15.39 +2.38 eB 12.61 £1.63 bedA 10.5 £1.00 bcA
550 34.27 +4.79 bedA 32.00 +£6.20 bcA 6.26 £1.97 deA 4.91 £2.09 cdA
570 42.89 +3.12 abA 36.57 £2.03 abA 8.68 +1.88 bedeA 5.08 £3.15 cdA
590 33.63 +£2.47 bedA 25.91 £3.79 cdeA 6.37 £1.93 deA 3.06 £1.26 dA
610 28.04 +£3.08 dA 22.98 +£3.49 cdeA 5.98 £2.20 deA 5.36 £3.29 cdA

R e I ME = bR RISV S ARG FRE 2R AR B E] 22 57 B2 (P <0.05, F 58 ) ; IR A7 B0d J5 AN TR R 5 7 4 2 7 WA ] 22

. (P <0.05, Mann-Whitney U J|5%) , Data in the table are mean + SE. Different small letters following the data in a column indicate significant

differences among treatments (P <0.05, F- test) , while different capital letters following the data in the same row indicate significant difference between

female and male adults (P <0.05, Mann-Whitney U - test).
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Fig. 2 Spectral response curves of phototaxis behavior in
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Table 2 Variance analysis of the response rate of the
phototaxis and photophobic behavior in female adults of
Anomala corpulenta at 14 monochromatic lights

of different wavelength

Pl (nm) - BSERE(% ) BN (%) ZfH PfH

Wavelength  Phototactic rate  Photophobism rate  Z value P value
340 34.18 £3.41 a 11.97+£3.60 b  -2.619 0.009
360 34.31+2.24a 12.74£2.67b -2.611 0.009
380 35.93+£3.95a 20.74+2.57b -2.200 0.028
405 47.39+£3.34a 14.77+£2.49b -2.611 0.009
420 33.71+3.93 a 15.16+4.14b  -2.312 0.021
440 34.95+3.50a 15.94+3.23b  -2.410 0.016
460 38.63+4.96a  7.26+2.07b  -2.619 0.009
492 30.45+2.89a 11.01+£3.07b -2.611 0.009
505 32.85+4.40 a 4.35+2.75b  -2.643 0.008
520 31.09£2.39a 12.61+1.63b -2.611 0.009
550 34.27+4.79a 6.26+1.97b -2.611 0.009
570 42.89+3.12a 8.68+1.88b -2.619 0.009
590 33.63+2.47a  6.37+£1.93b  -2.619 0.009
610 28.04+3.08a 5.98+2.20b -2.611 0.009

FATEE CE¥ME « baER) EAR/NE FERREFBE (P <
0.05, Mann-Whitney U {llj%;) ;3% 3 [A], Different small letters following
the data ( mean + SE) in the same row indicate significant difference
(P <0.05, Mann-Whitney U test). The same for Table 3.

R3 AEMEREREBERNEESEEESHT

Table 3 Variance analysis of the response rate of the

phototaxis and photophobic behavior in male adults of
Anomala corpulenta at 14 monochromatic lights of

different wavelength

Wk (m) BOCRN(%) BOCRR(%)  Zf P

Wavelength  Phototactic rate Photophobism rate  Z value P value
340 25.67+4.50a 16.22+2.69a -2.619 0.009
360 25.67+3.86a 16.52+3.01a -2.611 0.009
380 26.41 +3.92 a2 16.79+2.34a -2.200 0.028
405 46.22+2.43 a 15.76 x1.81 b  -2.611 0.009
420 25.42+3.33a 16.27+2.03a -2.312 0.021
440 29.68 +3.25a 15.59+2.06 b -2.410 0.016
460 38.73+3.65a 13.77+1.86b  -2.619 0.009
492 20.85+2.78a 11.68+0.94b -2.611 0.009
505 30.29+4.83a 3.74+1.57b -2.643 0.008
520 15.39+2.38a 10.5+1.00 a -2.611 0.009
550 32.00 £6.20 a  4.91+2.09b -2.611 0.009
570 36.57+2.03a 5.08+3.15b -2.619 0.009
590 25.9+3.79 a 3.06£1.26 b -2.619 0.009
610 22.98+3.49a 5.36+3.29b -2.611 0.009

N SN ABURR B 32 AL T 5RO DR BB X,

Hh A7 T3 285 405 nm U\ﬂ' (VA2 35 PN <f
570 nm, 2 3 &4 T 460 nm, W7 T 505 nm [
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