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Phototactic behavior and compound eye structure of
Diaphorina citri

LI Chaofeng, LIU Jiali, ZENG Xinnian
(Guangdong Engineering Research Center for Insect Behavior Regulation/College of Agriculture,
South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To study phototactic behavior of Diaphorina citri Kuwayama (Asian citrus psyllid)in
different light waves, research the microstructure of adult compound eye and its changes under light- and dark-
adaptation, and lay a foundation for developing non-chemical prevention and control technology of D. citri.

[ Method] Phototactic test instrument was used to test phototactic rate of D. citri adult towards lights with
different wavelengths. The scanning electron microscopy and histological sections were used to observe the
structures of compound eyes of D. citri adults. [Result] The phototactic rates of D. citri adults towards
different lights were different. The phototactic rate was the biggest for ultraviolet (365—370 nm), which was
66.62%—71.38%, and followed by blue light (470—475 nm, 47.17%—50.88%), green light (520—525 nm,
39.37%—44.26%), yellow light (590—592 nm, 28.18%—31.32%) and red light (620—630 nm, 14.68%—18.33%).
The adult compound eyes were located on the antenna bases at both sides of the head, which were in the shape

of a half circle, had a smooth surface without the auxiliary structure, and belonged to the typical parallel eyes.
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The ommatidium was composed of cornea, crystalline cone, retinula cells, basement membrane and pigment

cell. The ommatidium was typical hexagonal in the central region of compound eyes and nearly circular near the

periphery of compound eyes. Female and male adults of D. citri consisted of 225-254 and 238-252 ommatidias

per compound eye, respectively. [Conclusion) D. citri adults are more tending to ultraviolet, blue light and

green light than white light. There is no difference in the structure and morphology of compound eyes between

female and male adults of D. citri. This research provides a reference for studying the phototactic mechanism.
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1: The main phototactic tube; 2: The entrance of insects; 3: The selection
arm; 4: The entrance of control rope; 5: The phototactic selection window;
6: The control rope; 7: The habitat room of insects; 8: The control factor of
habitat room size; 9: The connector of instrument; 10: The catching jar; 11:
The LED; 12: The connector of catching jar; 13: The power
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Fig.1 Phototactic test instrument



ER ] i, S5 AR BV D6AT Ty S B IR S H  H 35
12 3% ool

1.2.1 MG AREA AN E U AR 30 Sk SOf

HEAT RS, A IR TARRE, Bk <2 7

RIS A A A TSEAT AL 2 b B as i 25 sof L

AR BB Y65 B OB 5, 5 miin Ji5 T TF %4 1 22 00

ST (1) FRRBOGIR (R 1 63) BEAT i 6 1 i - a|
o, R 6] 15 min, 5045 oS 1237 HE X\ S ol Ul Wl PN Pk
i b, RO, S 3 i Lightsource

FaeF = O BEBF R85 B D) X 100%.
1.2.2  MAGARI IR S FHLAM R Py 5
LA MEE S Chen S5V T7 5, K MEME B HL &
40 ki CO, BRIFE JG 76 2B 3 £ /K b AR B R AT AR
T, SRIGTE @ N 2% 2 W IE—2.5% & B il e i
L, 0.1 mol/ LSRR ZE MR T 6 IR, B % L RETR
T (@ 73 51N 30% 50%- 70%- 90%. 100%) fiii /K, 28
JERIRAEARFI A 1030 101,301, 10 L T -2
P T FEE Y R R AT I B s PR R 50 °C B
AT YL AR T8 12 he T8 5 FE S AR 3E 0 82
H R FEA &, W BT IR AT 15 4,
Ja EFAH 8% (JSM-7001F) R,
123 HMBRALZBRAZIANK  FEH K
2 A, K MERE R B 30 Sk B TGRSR R BE IS 2 A
T (B GE BFT S 3E )4 ho K b 38 R RE A &L
F CO, R Ji5 PR FH T A T 9] ik Sk 30 T8 N 98 SB[
SEW (1 g TRBRIEN 75 mL (ZE0K 5 i 5 mL
UK ZBR AN 25 mLo A 40% HEE), SR )5 16 E L%
T (0 73514 30%- 50%. 70%- 90%- 100%) Mt 7K, i
K SE G FH = W 2R B, B G A i3, AR5 Sk
RAHBEY A HLH R 4 pm A D) A 34T H-E 4
R R i Ao 76 RUBL BMCS00 Y625 B s
ML FIHA I
1.2.4 #¥EAz  NA SPSS23.0 X156 Hdh ik 1T
Guit, W HMAIEEAR IR AT AR5 B
[) P S 2 P 5 ZNHRAS B 34 Tmage T 34T 1140

2 EREDR

2.1 FHIBARERL X A EIR KRS

I8 IR AT AR B SCAT N T R I, BN
ANFE K LED ST B 2 7 (K 2):
A A E T2 40 (365~370 nm) [I#E RN
66.62%~71.38%, ¥t (470~475 nm) HI#IEE A
47.17%~50.88%, 2%t (520~525 nm) HI#EIEE N
39.37%~44.26%, ¥t (590~592 nm) K} F N
28.18%~31.32%, £1.9% (620~630 nm) i F A

1: %, 2: 4158 (365~370 nm), 3: 5% (470~475 nm), 4: G4
(520~525 nm), 5: £ (620~630 nm), 6: T (590~592 nm); “*FK x5 H
Nz T (P<0.05, ¢ Kl)
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Fig.2 Phototactic behavior response of Diaphorina citri
adults
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A: Head of D. citri adult, B: Compound eyes, C: Lateral ocellus, D:
Ommatidium at the edge of compound eyes; Ant: Antenna, do: Dorsal
ocellus, CE: Compound eyes, lo: Lateral ocellus, om: Ommatidium
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Fig.3 The external morphology of compound eyes of
Diaphorina citri adults
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A: Internal of compound eyes, B: Cornea, C: Internal surface of the cornea, D: Crystalline cone, E: Distal of rhabdom, F: Basement membrane; RC: Retinula
cell, Cr: Cornea, CC: Crystalline cone, BM: Basement membrane
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Fig.4 The internal morphology of compound eyes of Diaphorina citri adults
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A: Compound eyes, B: Ocellus, C: Longitudinal profile through compound eyes, D: Transverse section of cornea, E: Transverse section of compound eyes’
distal, F: Transverse section of compound eye proximal, G: Transverse section of retinula cell, H: The structure of compound eyes treated by light, I: The

structure of compound eyes treated by dark; lo: Lateral ocellus, BM: Basement membrane, La: Lamina, Me: Medulla, Lox: Lobular complex, CC: Cystalline

cone, Cr: Cornea, RC: Retinula cell (Circle showed eight retinula cells)
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Fig. 5 Histological sections of compound eyes of Diaphorina citri adults
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