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Egg Morphology and Early Life History of
Acheilognathus signifer (Cyprinidae)
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ABSTRACT: The ripe unfertilized eggs of Acheilognathus signifer were elliptical shape and baggily swollen
toward animal pole. The size of fertilized eggs were 2.19 £ 0.01 mm in long axis and 1.85 + 0.08 mm in short
axis and oil globe were not observed. The zona radiata of A. signifer had the structure of regular fibrilar net and
the diameter of outer opening micropyle was about 2.5 #m and that of inner opening micropyle was about
1.5~2.0 m. Development of fertilized eggs in A. signifer was proceeded in inclining position of animal pole and

hatched in 49 hours under 20 +

1C. The yolk sac was absolutely absorbed in 21 days after hatching.
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Fig. 1. Morphology of the mature eggs in the Korean bitterling, Acheilo-
gnathus signifer.
A: frontal view, B: downward view, C: lateral view, Arrows

indicate micropyle.
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Fig. 2. Scanning electron micrographs of micropyle of matured egg at

the animal pole in Korean bitterling, Acheilognathus signifer.
ZR: zona radiata, in the micropyle region, Arrow indicates open
micropyle canal.
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oF 49|17k whol W2k T3 334819 Chhatching, Fig. 3-N).
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Fig. 3. Egg development of Korean bitterling, Acheilognathus signifer
sampled at Naechoncheon in Hongcheon-gun, Gangwon-do in
May, 2004. Description of time means times after insemination.
A: fertilized egg (immediately after insemination), B: Chorion
separated from plasma membrane (30 min.), C: formation of
blasto disc (1 hr.), D: 2 cell stage (2 hrs.), E: 4 cell stage (2
hrs. 40 min.), F: 8 cell stage (3 hrs.), G: 16 cell stage (3 hrs.
30 min.), H: 32 cell stage (4 hrs.), I: morula (4 hrs. 30 min.),
I blastula (5 hrs. 50 min.), K: gastrula (17 hrs. 40 min.), L:
neurula (31 hrs. 30 min.), M: somites formation (32 hrs. 40
min.), N: hatching (49 hrs.).
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Fig. 4. Egg development of Korean bitterling, Acheilognathus signifer
and Korean striped bitterling, 4. yamatsutae.
A: formation of blasto disc of 4. signifer, B: gastrula stage of
A. signifer, C: formation of blasto disc of 4. yamatsutae, D:
2-cell stage of A. yamatsutae, Arrows indicate blasto disc(A, C)
and blastoderm(B, D).
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Fig. 5. Development of pre-larvae of Korean bitterling, Acheilognathus
signifer.
A: immediately after hatching (total length, 3.39 mm), B: 3
days after hatching (total length, 5.62 mm), C: 5 days after
hatching (total length, 6.91 mm), D: 8 days after hatching (total
length, 7.95 mm), E: 12 days after hatching (total length, 8.81
mm), F: 18 days after hatching (total length, 9.45 mm), G: 21
days after hatching (total length, 10.32 mm).
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Table 1. Comparison of early ontogenic stages of Korean bitterling, Acheilognathus signifer and silver carp, Carassius cuvieri

Characters A. signifer C. cuvieri *
Developmental temperature 20~22C 18.0~20.8C
Egg shape Elliptical Spherical
Egg size before water absorption 2.19x1.85 mm 1.38(1.30~1.41)
Egg size with perivitelline space 2.21x1.87 mm 1.63(1.60~1.70)

Hatching

First locomotion
Blood first pigmented
Eyes first pigmented
First melanophores
Free swimming

Yolk sac resorbed
Exogenous feeding

49 hours (3.43 mm)
0.5 day (4.01 mm)
5 days (6.91 mm)
6 days (6.78 mm)
8 days (7.95 mm)
21 days (10.32 mm)
21 days (10.32 mm)
21 days (10.32 mm)

144 hours (5.2 mm)
144 hours (5.2 mm)
No data

72 hours (in egg)
72 horus (in egg)

2 days (6.0 mm)
14 days (6.8 mm)
14 days (6.8 mm)

* All data on C. auratus cuvieri from Nakamura(1969).
** Days for larvae stage represent time after hatching.
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