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Behavioral and electroretinogram ( ERG ) responses of Anomala

corpulenta ( Coleoptera; Rutelidae) to circularly polarized light

JIANG Yue-Li'?, GUO Yu-Yuan'>* , WU Yu-Qing”* , MIAO Jin>, GONG Zhong-Jun’, DUAN Yun’,
LI Tong’ (1. College of Plant Protection, Northwest A&F University, Yangling, Shaanxi 712100, China;
2. Henan Key Laboratory of Crop Pests Control of Henan Province, IPM Key Laboratory in South of
North-China, Ministry of Agriculture, Institute of Plant Protection, Henan Academy of Agricultural
Sciences, Zhengzhou 450002, China; 3. State Key Laboratory for Biology of Plant Diseases and Insect
Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)
Abstract: Circularly polarized light is rare in the terrestrial environment, and cuticular reflection from
scarab beetles is one of the few natural sources. The scarab beetle Anomala corpulenta Motschulsky
possesses a brilliant metallic appearance, and selectively reflects left circularly polarized light as other
jewel beetles. To clarify the capacity of responses of A. corpulenta to circularly polarized light, indoor
behavior, field selection and electroretinogram ( ERG) responses of A. corpulenta to circularly polarized
light were studied in this experiment. The indoor behavior research showed that the phototaxis responses
of A. corpulenta to left and right circularly polarized light were significantly lower than those to
unpolarized light, while the photophobism responses were significantly greater than the phototaxis
responses to unpolarized light, and both the phototaxis and photophobism responses of A. corpulenta to
left circularly polarized were greater than those to right circularly polarized light. The field selection test
results showed that the selection of A. corpulenta to left and right circularly polarized light was obviously
lower than that to unpolarized light, and the responses selecting to right circularly polarized light were
stronger than that to left circularly polarized light. Electrophysiological studies showed that left and right
circularly polarized could trigger ERG responses of A. corpulenta compound eyes as unpolarized light,

and had no obvious difference among them. These results indicate that A. corpulenta is a metallic
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iridescent species that selectively reflects left circularly polarized light and possesses a brilliant metallic

appearance. It can perceive and distinguish left and right circularly polarized light, and circularly

polarized light can trigger ERG responses of A. corpulenta compound eyes as unpolarized light. These

results support the hypothesis that A. corpulenta has polarization vision and sensitivity to circularly

polarized light.

Key words: Anomala corpulenta; circularly polarization light; polarization vision; phototactic behavior;

electroretinogram ( ERG)
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Fig. 1 Sketch map of device for testing phototaxis behavior of Anomala corpulenta
A: J6¥H Light source; B: [® 4% F il Y6 FL The hole of circular polarizer light; C: ¥4 )% ¥ & Phototactic response chamber; D: 6 2 W %

Photophobism response chamber; E: {52 Unpolarized light chamber.
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Fig. 2 Photographs of Anomala corpulenta (background white )

A A FRYRE A 38 No filter; B: ZEfERI iR H i 3E Left circularly polarized; C: 75 [R k% 3L i€ Right circularly polarized.



12 1 W A A G2 f 0 B DR 6 RO AT Ry A 190 e A 1401

2.2 AEmE R ERIRLRITHRE

MR T ATV, 3 MR AL RS R f 4%
A B PG . BEER . AR AROL Rt SR 3R
(30.75% ) BB K T 5 B ikt (11. 52% ) (P <
0.05) FMARTFTZERE(19.92% ) A e b , (B A
Ji€(24. 88% ) 545 Jie I3 4 % O (21. 03% ) Y8 S
BRI B R FAEMmIROL (2. 22% ) (P <0.05) , Zfie

B (i R Y BT S R N RIS KT e B R ' (P
=0.05) . AIULiRA, H 4R 4 f X 22 e A A e (3]
IR TR G IR EAT 22 e B R0t B BRI DB
LR (44.80% ) W2 KT A Jie I3 i iR o't (32. 55% )
(P <0.05), RIVER 25 <5 FA %65 70 i ] s Dk ) 0 8
RFABER IR o X Lo2 SRR W 5 4k i <5 FA, RE A8
AR m IR, ELA 70 e 15 i IR E B SRR

®1 EEWMERNERRLHE., BXTHRE

Table 1 Phototaxis and photophobism responses of Anomala corpulenta to circularly polarized light

#4563 Phototaxis rate (% ) #E63 Photophobism rate (% )

Light source FRARZN A = Bk A SRR CV T A = Ffk A FRY CV
Mean + SE Coefficient of variation Mean + SE Coefficient of variation
LCP 6 0.1992 +0.0308 ab 0.3791 0.2488 +0.0353 a 0.3473
RCP 6 0.1152 £0.0117 b 0.2484 0.2103 +0.0296 a 0.3448
up 6 0.3075 £0.0907 a 0.7222 0.0222 +0.0222 b 2.4480

LCP; ZoJie R 6 Left circularly polarized light; RCP: 5Bl i % Right circularly polarized light; UP: JEi#R)% Unpolarized light. [7]—31%4E
JEARR FRF R PER 27 83 (P<0.05) (F K3 ), Data in the figure are mean + SE. Different letters following the data in a column indicate

significant differences among treatments (P <0.05) (F test) .
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Fig. 3 Field selection of Anomala corpulenta to

circularly polarized light
LCP: Z el Left circularly polarized light; RCP: A5 e & fi 3%
Y% Right circularly polarized light; UP: JE{#%J% Unpolarized light. &
R R R £ AR DR s AR B R R) R R A BRI 22 5 3 (P
<0.05) (F#5) . Data in the figure are mean + SE. Different letters
above bars indicate significant differences among treatments (P <0.05)
(F test).
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A = ffiFemale fEMale B = JiffFemale JfEMale C = fifiFemale JfiMale
25 10 20
A A A
201 a a 1 4 15 1
Z 3 B A A
E § 151 6 a A @ A a A a
= a a 10 l
20 o B [ |
R
m K 54
51 2
0- 0 - 0 -
LCP RCP UpP LCP RCP UP LCP RCP UP
J6IHLight source SEiLight source JULight source

B4 e 2 4 e o (R i 4% 6 P9 A9 IO e, S 2
Fig. 4 ERG responses of Anomala corpulenta to circularly polarized light
A: Bt White light, 1 Male, n =8 ; #f i1 Female, n =9. B: 400 nm, 4t Male, n =4; Mt Female, n =8. C: 524 nm, /fdi Male, n=4; J
1 Female, n =8. LCP: Z € IR G Left circularly polarized light; RCP: #5 €[ {3 % Right circularly polarized light; UP: JF44E % Unpolarized
light. FRAEEEATIE + briR; A LRF KNG F8E 4 5 R 7m A BRI e i 22 5 B 25 (P <0.05) (F %), Data in the figure are

mean + SE. Different capital and lowercase letters above bars indicate significant differences among females and males in different treatments, respectively

(P<0.05) (F test).

3 FitEitie
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(Brady and Cummings, 2010), A. dubia, A. wvitis,
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IREHOREEM BT, AR IROEIEZ AR 85T
PRI RS

AR, BRESRA P 5 BRI R ZE PR
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