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Abstract: Compound eye is the main vision organ of insect, which plays a significant role in their
foraging, finding mate and habitat, learning, memory and so on. In this study, the external morphology
and internal microstructure of the compound eyes of Harmonia axyridis ab. conspicua were observed by
using scanning electron microscope and paraffin section. The results indicated that:; (1) the compound
eye is oval, and located on the lateral upside of the head. There is a nick on the compound eye, which is
near to antennal socket. The surface of the ommatidia is smooth and not covered with corneal nipples.
The compound eye of the female and male consists of 705 and 691 ommatidia, respectively. (2) The
ommatidia located in the central region of the compound eye are typically hexagonal, while those located
in the periphery of the compound eye are often of irregular, pentagonal, and even squarish shapes. (3)
The ommatidium consists of corneal lens, crystalline cone, 8 retinula cells, rhabdom, basement
membrane and pigment granules. The crystalline cone is composed of 4 cells. Among the 8 retinula cells,
6 cells are in the periphery and the other 2 are in the centre. (4) The microstructure of compound eye of
H. axyridis ab. conspicua is significant different between dark and light adaptation. In light adaptation,
most of the pigment granules are distributed between the crystalline cone and rhabdoms; the peripheral
rhabdom is in ring form, and its inner and outer sides are covered with the pigment granules. In dark
adaptation, the pigment granules move longitudinally and are distributed on the lateral upsides of the
crystalline cone and rhabdoms; the peripheral rhabdoms twist appearing as irregular polygons, and only

its outer sides are covered with the pigment granules. This study reveals that the compound eyes of H.
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axyridis ab. conspicua are of the type of apposition eye, and they adapt to the change of light and dark by

the mechanism of pigment granules moving longitudinally and rhabdoms twisting.

Key words: Harmonia axyridis ab. conspicua; compound eye; ommitidium; external morphology;

microstructure ; light adaptation; dark adaptation
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Fig. 1 Observation of the compound eyes of female and male adults of Harmonia axyridis ab. conspicua by

using scanning electron microscopy
A ML Head of female; B Mtk Head of male; C: M Hi iR The compound eye of female; D: /fEH1 52 R The compound eye of male; E:
e IR L R I, (F73k BTN AIGEE) The center area of the compound eye of male ( arrows indicate the sensilia) ; F. /152 HR i 2% Xk (#ik
JI78 M) The periphery of compound eye of male (arrows indicate the sensilia) ; G —1: &R I 13 Sensilla of the compound eye.

®1 RENASHTHE, EHRERPEN/NREE LR
Table 1 Comparison of morphology of compound eyes and the number of ommatidia between
female and male adults of Harmonia axyridis ab. conspicua

SRR (FMEZEMEZ) (pm)  ZIRTE(HIHZ)GZ) (um)

5 JINIRA™ Sk 1F 7 T AR [a] B
A MR HIENEIHR FIBE(jm) Ommatidial length Ommatidial width
Sex Number of ommatidia Distance of eyes

(from lateral dorsal to lateral ventral)  (from anterior to posterior)

Mt Bt Female 705 £21.65aA 697.68 +2.8 1 aA 596.47 £4.25 aA 489.65 £7.36 aA
e L Male 691 £14.01aA 696.51 £8.50 aA 588.51 £12.90 aA 477.25 £5.44 aA

RPN T = bz, FFBAREARFRK ., DRI HIFRIR 0. 01 F10. 05 K 12253 8 3% (Duncan KL FEIL4X) ;% 2 [o The data in

the table are mean + SD, and values with different capital and small letters in the same column are significantly different at 0. 01 and 0. 05 level,

respectively (Duncan’s multiple range test). The same for Table 2.
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Fig. 2 Microstructure of the compound eyes of male adults of Harmonia axyridis ab. conspicua
A fEAREY] Cross section of the comea; B: [fh#fEf# 4] Cross section of the crystalline cone; C: #AFNYI ( 573k Fian k& EAAT , Hr Bl 3k s
g AT, FHT Sk TS M L) Longitudinal section of thabdom ( the peripheral rhabdom as indicated by the upper arrow, the central thabdom as
indicated by the middle arrow, and the basement membrane as indicated by the lower arrow) ; D: 4T #3454 ] Cross section of the distal end of
thabdom; E; PRATFIENEAEY] Cross section of the proximal end of thabdom; F; JEfRA# 4] Cross section of the basement membrane; G A it
Y (kPR A, FHi3L A R f4E) Longitudinal section of comea and crystalline cone (the cornea as indicated by the upper arrow, and the

crystalline cone as indicated by the lower arrow).
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Table 2 Comparison of microstructure of compound eye between female and male adults of Harmonia axyridis ab. conspicua

JABERAFFR (pm) SRR (pm)

5 = ¥ IMNIR 4
P53 FARR () AR (um) AR IEA2 (um) Peripheral thabdom  Central rhabdom IR 2K (um)
Sex Corneal thickness Cone length Cone width Ommatidial length
length length
ML Female 24.02 £1.81 aA 20.42 +1.89 aA 20.17 £1.19 aA 28.24 £1.43 aA 93.52 £5.90 aA  150.44 +10.73 aA
JifE Bt Male 20.96 +1.51 bB 19.67 +1.28 aA 18.54 +0.68 bB 25.41 £1.20 bB 91.42 +3.31 aA  138.75 +8.67 bA
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Fig. 3 Light/dark adaptation in the compound eyes of male adults of Harmonia axyridis ab. conspicua
A WHE R B IRAS P M B 3 B IR\ ¥ Longitudinal section of the compound eye under light adaptation; B 3& i {2 B A8 & ik i Bt B IR\ 1)
Longitudinal section of the compound eye under dark adaptation; C: BF3& Ji; i B 2 o ik i, b 52 BR W4T 1 55 45 8] Cross section of the distal end of
thabdom under light adaptation; D I53gE i i BU AR Rl i 20 S IR AT A 4] Cross section of the distal end of thabdom under dark adaptation.
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