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Structure and postembryonic development of the
dorsal ocellus of the honeybee (Apis cerana)

LI Zhao—Ying ™

(Department of Biological Science and Technology, Shaanxi Institute of Education, Xi’an 710061, China)

Abstract The structure and postembryonic development of the dorsal ocellus of Apis cerana Fabricius was studied by
anatomical observation and BrdU immunohistochemistry. The results show that each ocellus consisted of cornea,
corneagenous layer, retinular cells and ocellar nerve. The 3 ocelli of the adult honeybee were of epidermal origin. The
development of the ocellus was most active during P1 — P3. New cells were the products of mitotic divisions occurring in
the epidermal cells and ocellar capsule margins. In the Pl retinula, axons were found making contact with interneurons

from both the ocellar nerve and the brain. The cornea appeared after the P5 stage. Ocellar structure and development is

closely related to function.
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Fig.1 Structure of the dorsal ocellus in Apis cerana
AL R T RS FER B9 9\ U 45 K B4 longitudinal section through the dorsal ocelli of the Apis cerana. ¥5 U scale
bar =100 pwm; B. ¥ AR B X & schematic drawing of the dorsal ocellus ({jj Insausti and Lazzari, 2002) o
C: IS 1K corneal lens; Ce: f A= B4 0 corneagenous cells; G: #1125 JiE i 40 Y glial cells; N: 4 25 41 4E B4 [X. neuropilar
zone; ON: HLAR M1 £% ocellar nerve; Pc: €4 2 4l il pigment cells; R: ¥ W B 41 iy retinula cells; Rh. & 4T 5 rhabdom.
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B2 RAEBRBRRNEELRE
Fig.2 Postembryonic development of the dorsal ocellus in Apis cerana
A. BrdU Fpic Tig PP K0 o o 7 Sk 4678 T 4R B2 B B ) 1 IR 4 TR, N A7 3 BR 22 R I 41 i o BrdU-abeled head of the
prepupa. The arrows indicate rudiments of the dorsal ocelli, in which there are dividing cells.
B. BrdU #rid 0% P1 RO IR o K7 S5 TG BR 20 2RI 3 B2 4l B 5 /N S4B 78 17 BRI 3% ) B 20 24 1 48 i BrdU-abeled

dorsal ocelli of the day 1 pupa. The large arrow indicates epidermal dividing cells and the small arrow indicates dividing cells

around ocellar capsule.

C. BrdU #3ic T# P1 ST 0 o 7 k3578 T 6 B 5 A9 40 28 47 4k . BrdUabeled dorsal ocelli of the day 1 pupa. The arrows
indicate nerve fiber.

D. BrdU #7ic T 4% P1 I 3 119 75 1R « BrdU-abeled dorsal ocelli of late day 1 pupa.

E. T 1% PL G IY) % i 3 9 2 20450, BoR 7 000 AR P 2 2T 4 K o structure of the dorsal ocelli of late day 1 pupa. It shows

early ocellar neuropil.
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F. BrdU bric T8 P2 (1) Sk &0 av . K kFam THIMME A DNk 38 8 T AR ML W . BrdUHabeled dorsal ocellus of day
2 pupa. The large arrow indicates thick bundle of axons and the small arrow indicates thin bundle of axons.

G. BrdU Fric Ti& P2 {95 Bl o 7 Sk48 7~ 7 il 52 B 2 24 1 41 s - BrdU-abeled dorsal ocelli of day 2 pupa. The arrows
indicate dividing cells around ocellar capsule.

H. T 1% P3 75 PR i) 41 2 45 84 o structure of the dorsal ocelli of day 3 pupa.

L BrdU #5ic T#% P3 [ SR o &7 Sk 98 7n 7 S R A 20 2 19 48 i - BrdUabeled middle ocelli of day 3 pupa. The arrows
indicate dividing cells around ocellus.

J. BrdU #51d T4 P5 (115 5LlR o # Skd57n 7 IR0 % > B0 4> 24 41 il . BrdUabeled dorsal ocelli of day 5 pupa. The arrow
indicates few dividing cells.

K. BrdU bric T P3 91 BLIR o KSR 48 R TR B L1 20 280 M0 s /N 57 Sk 3878 77 A I3 ) LX) 20 R 40 il - BrdUabeled

dorsal ocelli of day 3 pupa. The large arrow indicates epidermal dividing cells and the small arrow indicates dividing cells around

ocellar capsule.

Fi )X scale bar =100 wm.

PR TTH A RS C 2 TT IR e AT HE P 48 I 5
AWML 51T R 5 AH BB b JF T8 R Al IR AR o
PR A M B AE 2 ~ 3 d A KR T B A0 i
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73 M
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ffa (tapetal cells) , J H 76 5 A %)) dUfy B 46 fe A
E MK (Goodman, 1981) o fEVFZ BRI, W
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1947) 4, g AT rp SR 2 2 A SHR 5 5 g
KT B IR T RE A Rl i B B xR R
EAE B (R IR K F T B 5 0K el I
R
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PR S HEAT Mg B T R s R R i
A A R0 B IR 22 T T B Ao 8 TR 4 R B 51
YEHI - Ton Ml Umio (1988) X 5% ¥ K W 1) 1 5% &
L AE R EE 3 10 000 AR AR /) g 1540 Jif il 5 o
2020 ~ 30 AR GE A 2 Ji5 » A £ K ) b S8 T EAE 4
PURE RIS T e R EK . Bate (1976)
PR T AR d A RO CF R IR R R E L A
— X “5] § 7 4 oo( “pioneer” neurons) , ‘& {14 J5
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PR Sl 37 T R AU AR Y R Z TR HC ZR . Toh A1

Unmio (1988) [y 52 5% 3, W 42 77 54300, — 543 /N
R A 5 s 5 o060 L 0 28 T T R
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AR K o A7 AE /N IR AR FR ) 7K BL K IR A
T 320 2587 1 /0 B R AN B 190 S 30D 5 T 3K 45T 1)
AR IR B Sk 58 K B o Shelton &5 (1977) 1 #53
TE R SR W TR NI A b B R U . ) i
IR G K B M0 B 1 07 5 1R R U5 78
ST w113 Rt 157 N D Ot RS SR o - S &
A A ez oy B B RE I, IR AR R
IR DI | BE e NS o1 N N R AR N Y A
28 A 0 KR ) G A AR KGR o Gymer FlI
Edwards (1967 ) (1 52 & & /& T B8 % Acheta
domesticus 1E £ 4T 4E W & & AR W, 08 £ i o 41 g
OB KLY HE N T 17 A {2 i 28 J0 ) B0 EK
A RIIAAG o 22 i T 4 0 B ) 389 0 7T LAk
9 M P B 2 10 E IR DUJS IR s B 4T T JE
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B 135 11012 ) X (Guy et al. , 1979) o

MR FOR S B S5 0 1) Rk F g LT AR
(Z= YR R0 Z B L, 2010) : 45 5 2 e 52 HR W0 52 4 i
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AR e R TR, 7 P2 A4 D& H
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TR R e fH I8 A R i E IX L S A 1¥) Dy g
RS SR AR RS K E i R b 0 22 T e IR AT
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