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Morphological study on embryonic development of the

parthenogenetic egg in Daphnia carinata

QIN Fen, LI Qiang, XU Xiao-qian, ZENG Cuo, ZHAO Yun-long
(School of Life Science s East China Normal University , Shanghai 200062, China)

Abstract: The parthenogenetic egg (PE) is centrolecithal and its embryogenesis lasts about 45
hours at 24 ‘C. According to the morphological and histological changes, the embryonic develop-
ment of D. carinata could be divided into seven major stages, i. e. the cleavage stage, blastula
stage, gaslrula stage, eggfnauplius stage, eggfmetanauplius stage, embryo with eye pigments,
and prepare-hatchling stage. The superficial cleavage of PE did not happen until approximately
40 minutes after egg laying. At the end of cleavage, the embryo consisted of 256 cells and
reached the blastula stage at which a large part of the blastocoele was filled with yolk granules,
accompanying by the formation of a thin sheet of divided cells. The cell division rate was acceler-
ated and gastrulation took place by means of immigration of blastodermal cells at the end of this

stage. Afterwards, the morphological changes in embryo development became remarkable. The
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egg-nauplius stage was characterized by the appearance of the rudiments of two antennae and a
mandible in the head region of the embryo, while the egg-metanauplius stage characterized by the
formation of the thoracic segments, thoracic limbs, carpace, and guts. At the eye pigments
stage, the embryo was found presenting the eye pigmentation in the well-developed compound
eyes. Simultaneously. other physiologically important tissues and organs started to develop.
During the last prepare-hatching stage, the organelle structure in the embryo could be quite simi-
lar to that in the larval. The results could accumulate basic biological information for further re-
search on embryonic development of Cladocera.
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REA B - L X ARIE T AE 0.

MIHEA 9% 75 9% 19 B B0 IR 52 20tk il B e 4 A 466 T80 T 20 500k [RIJE 5 B8R 4% (0. 275 +
0.012) mmX (0.243 0. 010) mm. JIFIGH , HM— 2 50 RE , b1 51 240 M 5345 16 1 K , 9 B 52
G0 . 2 30 min J5 % E AR 45 LA S, JEEE T IR N XU . R ARGk R E LT
JAEH A TR EENRHTER DA 2 A8 LB 2-1). U1 R 5% 59 P BR 2 5 19 18 195
Bk, T4k 9 B BORL BT Se 0 . R B 0. BRAZ R & 3 b e b AE LR AT — /N 43 I
A S5 5 DR B RS TR SRR R O N T 0 40 I BT N T ORI OB B — 2R (W
1-1).

1 BELE R o0 R IIE IR R E U0 A (& AR RS 0.1 mm)
Fig. 1 Histology characters of early embryogenesis in Daphnia carinata (scale bar denotes 0. 1 mm)
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ST o3 O UL RBE RIS | Dl 0 | TG 4l A0 L S TR 4l A SRR 0 3R R o A O A
7 AN B b SR 8 R ST g3 Sy SR 68 2R T L) AN A IR 8 ST U .

2.1 PPZ (cleavage stage)
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2.2 HERRY (blastula stage)
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HEOR IS 29 12 b, IR SR AR 25Tt s BLAR Ak, i s AH 2K T2 A0Sk 3B A9 = X8 B T Jt ik - 7
X fl oy Do 5 A — Xof R S D . = o) RS D B ) HE B B A VR iR E A B PR TE T A R .
X il 3 D BT AN A T8 55— i A Dk 8 A0 e st 4k 40 T N T B AR — B R OR R B
D FE B A, TS A0 A3 2 SR TE B b S D L (R B A R B A A s B
— X 2 AR R ) 20 A SR L Sk R B (UL T 2-2). BE e 55 — fil o it 5 R g 4 A L 55— fil
PR B RIS, p A 1) R R i 4 ST B B/ . A i Al R 8 3 PR 58 s (L [
2 v 3 R0 4. B iR R /N TS B B AR Ak S VR iR S THD ) D B BORL O 22 Rl O DR 1 B B, Y
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2 B EOIRIG & B AMBIE S (K AR R 0.1 mm)

Fig.2 External morphological characters of embryogenesis in Daphnia carinata (scale bar denotes 0. 1 mm)
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2.5 LT YIAEE (egg-metanauplius stage)
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2.6 HBE®ZEW (embryo with eye pigments)
2.6.1 HIBROZEERYY (embryo with eye pigments forming stage)
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iR, ST ) S5 A o 8 55 RS T RO i R Sy e S 0 Sl e R A0 A 2t AR R ) R AR
55 VTR B VA2 W T B 0 . O VAR TR O 6 9% 2l 5t R S A A T J T Y R bR A8
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2.6.2 HBROZEEBGH (embryo with well formed eye pigments stage)
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(JLE2-13).
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2.7 WEFEMEILW (prepare-hatchling stage)
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AR (Simoce phalus vetulus) i i & 7% (Eurycercus lamellatus) TE ML) & B Br B
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