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Erythroculter ilishaeformis Bleeker

Cyprinidae Abramidinae
Erythroculter

1 2

3

4

5

Erythroculter pseudobrevicauda Nichols et 
pope

6 17

1  

1.1
2002 6

3

650~750 g 400~500 g
1.2

2005 6 1
LRH-A 50 g+HCG 1 200 IU

2~3 min
2~3

23~25 

26~31 

1 1 1 2 1 1 1

1.   313001 2.   314200

Erythroculter ilishaeformis Bleeker

2005 6

3 0.9 mm 0.72~1.18 mm  1.2 mm

19 23~25 30 min 1 9 h 20 min

26 h 4.10~4.67 mm 619.82 h

2 15 26~31 670 h

2008 15 2 204 214
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1 ( 23~25 )
Tab.1 The embryonic development of Erythroculter ilishaeformis Bleeker cultured in Taihu Lake at water temperature of 23~25

Stage
h min

Developing time

/
Water Temperature

/ h
Sum of temperature Figure ordinal

  Fertilized egg 0 00 25 0 1
  One cell stage 0 20 25 8.33 2
  Cleavage stage

2  2-cell stage 0 30 25 12.50 3
4  4-cell stage 0 40 25 16.67 4
8  8-cell stage 0 50 25 20.83 5
16  16-cell stage 1 00 25 25 6
32  32-cell stage 1 10 25 29.17

 Morula stage 2 10 25 54.17 7
  Blastula stage

 Early blastula stage 2 40 25 66.67 8
 Mid blastula stage 3 20 25 83.33 9
Late blastula stage 4 00 24 99.66 10

  Gastrula stage
 Early gastrula stage 5 10 24 129.66 11
Mid gastrula stage 6 00 24 147.66 12
Late gastrula stage 6 50 24 167.66 13

  Neurula stage 7 20 24 179.66 14
 Closure of blastopore stage 8 10 24 199.66 15
 Myotome formation stage 9 20 24 227.66 1
 Optic rudiment stage 10 20 23 251.16 2
 Optic vesicle stage 11 05 23 268.41 3
 Olfactory placode stage 11 30 23 277.99 4
 Tail bud stage 12 10 23 293.32 5
 Otic capsule stage 12 40 23 304.82 6
 Caudal fin formation stage 13 50 23 331.65 7
 Lens formation stage 14 50 23 354.65 8
 Heart rudiment stage 15 20 24 366.40 9
 Otolithes formation stage 17 30 24 418.40 10
 Heart pulsation stage 23 00 25 553.15 11
 Hatching-out stage 25 40 25 619.82 12

1.3
Nikon SMZ 800

50%
50~100 30

400 OLYMPUS

2

2.1  

3 2
0.4~1.5 kg/

6 104~20 104

6 20 

2.2
3

0.9 mm 0.72~1.18 mm
1~2 min

1.2 mm
1

2.3

1
19 23~25

30 min 9 h 20 min
26 h

4.0~5.8 mm
619.82 h  
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2.4
2.4.1 15 min

2
2.4.2 2

2 3 2 1
4 4

4 2 4 8
5 4 4 16

6 4 8 32

7

2.4.3 3

8
9

10
2.4.4 3

l/2
11 2/3

12 3/4
13

2.4.5 4/5

14
2.4.6

15
2.4.7 9 h 20 min

2~3 1
2.4.8 10 h 20 min 6

l 2
2.4.9 11 h 5 min 8

3
2.4.10 11 h 30 mh 10~11

4
2.4.11 12 h 10 min 13~14

5
2.4.12 12 h 40 min 15~16

l/4
6

2.4.13 13 h 50 min
17~23

7
2.4.14 14 h 50 min
22~24

8
2.4.15 15 h 20 min 24

15 h 50 min 29

16 h 20 min 3l~32  
9

2.4.16 17 h 30 min

10
2.4.17 21 h 21 h 
20 min 52~56
/min 23 h 1/2

11
2.4.18 25 h 40 min

4.10~4.67 mm
43~44 70 /min

 12
2.5

2
15 2

26~31 670 h

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


2  207

2 26~31 
Tab.2 Postembryonic development of Erythroculter ilishaeformis Bleeker in Taihu Lake at water temperature of 26~31 

Period Stage Developing time Plate ordinal

Larva   Yolk-sac larva
 Hatching stage 0 h 1

 Rudiment of pectoral fin stage 16 h 2
 Gill arch stage 22 h 3

 Xanthic eye stage 27 h 4
 Melanoid eye stage 33 h 5

 Emergence of air bladder stage 66 h 6
One chamber air bladder stage 69 h 7

 Exhaustion of yolk stage 90 h 8
  Differentiation of dorsal fin stage 119 h 9

Late stage larva  Caudal tip lifting stage 144 h 10
Two chamber air bladder stage 168 h 11

 Formation of dorsal fin and anal fin stage 200 h 12
 Formation of ventral fin stage 266 h 13

Juvenile
 Emergence of scales stage 427 h 14
 Scales-forming stage 670 h 15

2.5.1 4.10~4.67 mm
3.07~3.23 mm 2.56 mm 0.93 mm

0.26~0.30 mm

2.4.8 1
2.5.2 16 h 4.32~5.04 mm

3.17~3.67 mm 2.75 mm 0.55 mm
0.25 mm 46

2~3

III 2
2.5.3 22 h 4.74~5.42 mm

3.35~4.01 mm 2.65 mm 0.39 mm
0.23~0.25 mm 0.30 mm 0.19 mm

48

3~4
4

3
2.5.4 27 h 5.31~5.90 mm

3.59~3.91 mm 2.75 mm 0.31 mm
0.22~0.27 mm 0.34 mm 0.16 mm

1

2/3  4
2.5.5 33 h 5.32~5.48 mm

3.45~3.60 mm 2.68 mm 0.33 mm
0.24~0.26 mm 0.32 mm 0.20 mm

1
5
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2.5.6 66 h 5.60~5.62 mm
3.72~3.74  mm 0.25 mm 0.20 mm

0.23 mm

8 9
 6

2.5.7 69 h 5.65~5.83 mm
3.52~4.07 mm 0.38 mm 0.31 mm

0.27~0.29 mm

7
2.5.8 90 h 6.11~7.05 mm

3.89~4.07 mm 0.25~0.29 mm
0.46 mm 0.35 mm

8
2.5.9 119 h 7.50~8.70 mm

4.79~5.64 mm 0.38~0.45 mm
0.69 mm 0.39 mm

7~9
9

2.5.10  144 h 8.92~11.64 mm
5.64~7.28 mm 0.42~0.61 mm

0.86 mm 0.64 mm 49
  

1
1

11~21

10
2.5.11  168 h 11.28~11.38 mm

6.86~7.08 mm 0.60~0.65 mm
0.29 mm 0.28 mm 1.10 mm 0.70 mm

3

2

11
2.5.12 200 h
10.54~12.00 mm 10.72~11.52 mm
6.62~7.48  mm 0.84 mm 0.57 mm
1.28 mm 0.86 mm 0.63~0.68 mm

iii-7
ii-8

 
12

2.5.13  266 h 12.50~ 
15.35 mm 7.25~8.10 mm 0.67~0.70 mm

ii-8

13
2.5.14  427 h 12.55~ 
16.50 mm 7.32~9.10 mm 0.73~ 
0.78 mm

14
2.5.15 670 h 20.50~ 
25.68 mm 12.30~15.10 mm 1.04~1.13 mm

/
15
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3.4

Larva

 Yolk sac larva

Late stage larva
Juvenile

2 15
1 2  3  

4  5  6
7 8 9  
10 11 12

13 14
15 1 ~ 8

3~4 9 ~ 13  
7~8 d 14  

~ 15
16~17 d

3

3.1

18

4

19

3.2

619.82 h
610 h 4

720 h 5

3.3
4.10~4.67 mm

44
20.50~25.68 mm 19 20  

2

2
Tab.2 Comparison of morphological characteristics among larval  juvenile Erythroculter ilishaeformis Bleeker

and Megalobrama 

Item Erythroculter
 ilishaeformis Bleeker

20

Megalobrama skolkovii 
Dybowsky

21

Megalobrama 
pellegrini

/  mm
The total length of yolk sac larva after hatching

4.10~4.67 4.3 4.75~4.90 

/
The myotome number of yolk sac larva after hatching

44 43

/ mm
The total length of larva at scales forming stage

20.50~25.68 29.8 28.50~33.30 
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Research on embryonic and postembryonic development of Erythroculter 
ilishaeformis Bleeker of Taihu Lake

GU Zhi-min1 ZHU Jun-jie1 JIA Yong-yi1 PAN Ya-jun2 HUANG Xian-ming1 XU Gu-xing1 YANG Yuan-jie1

1.Zhejiang Institute of Freshwater Fisheries Huzhou 313001 China 2. Fisheries techniques Extension Station of Pinghu City
Pinghu 201900 China

Abstract Fry produced by artificial reproduction of Taihu Lake wild population of Erythroculter ilishaeformi
Bleeker were stocked and bred in pond for the purpose of harvesting pond cultured brood fish. Fertilized eggs 
from pond cultured parent fish were obtained by induced spawning and artificial fertilization and the observation 
of embryonic and postembryonic development processes was systematically carried out during June of 2005 in 
Huzhou. The results showed that the fertilized eggs of pond-cultured parent fish had an initial average size of 
0.9 mm ranging from 0.72 mm to 1.18 mm  in diameter. They had a sphere-like form greenish black or caesious 
or yellow color and bulged to 1.2 mm in diameter after absorbing water. At water temperature of 23 25 the 
process of embryonic development could be divided into 19 stages which were described as follows fertilized 
egg at 0 min blastodisc forming stage at 20 min post fertilization PF 2-cell stage at 30 min PF early blastula 
stage at 2 h and 40 min PF early gastrula stage at 5 h 10 min PF neurula stage at 7 h and 20 min PF blastopore 
closure stage at 8 h and 10 min PF myotome forming stage at 9 h and 20 min PF optic rudiment stage at 10 h 
and 20 min PF optic vesicle stage at 11 h and 5 min PF olfactory placode stage at 11 h and 30 min PF tail bud 

1 . 

J . 2004 23 1 64 67.

2 . J . 2002

2 26 27.

3 . 

J . 2004 26 5 556 560.

4 .

J . 1998 11 2 29 33.

5 .

J . 1998 6 22 23.

6 .

J . 

1998 23 4 490 453.

7 .

J . 1994 29 4 16 20.

8 . J . 

2004 34 2 50 53.

9 . J .

2002 26 2 115 121.

10 . J . 

2003 27 6 1 6.

11 . Scophthalmus maximus L.

J . 2003 34 1

9 19.

12 . J .

2004 11 1 65 69.

13 .

J . 2003 27 4 378 383. 

14 . J . 

2002 27 2 567 571.

15 .

J . 1996 18 1

55 62.

16 .

J . 1995 22 5 195 198.

17 .

J . 1990 12 57 66.

18 . 

J . 2005 1 25 28.

19 .7

J . 2007 37 3 40 44.

20 . J . 1999

11 4 357 362.

21 . J .

2005 29 6 729 736.
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stage at 12 h and 10 min PF otic capsule stage at 12 h and 40 min PF caudal fin forming stage at 13 h 50 min 
PF lens forming stage at 14 h and 50 min PF heart rudiment stage at 15 h and 20 min PF otolithes forming stage 
at 17 h and 30 min PF heart pulsating stage at 23 h PF and hatching-out stage at 25 h and 40 min PF when the 
accumulative temperature reached 619.82 h and the size of larvae ranged about 4.10 4.67 mm in body length. 
At water temperature of 26 32 the postembryonic development of E. ilishaeformis lasted for 670 h which 
experienced two periods namely larvae from hatching stage to ventral fin forming stage  and juvenile from 
scale emerging stage to scales forming stage or 15 stages namely hatching stage rudiment of pectoral fin 
stage gill arch stage xanthic eye stage melanoid eye stage air bladder emerging stage one chamber air bladder 
stage yolk exhausting stage dorsal fin differentiating stage caudal tip lifting stage two chamber air bladder 
stage dorsal fin and anal fin forming stage ventral fin forming stage scales emerging stage and scales forming 
stage. Journal of Fishery Sciences of China 2008 15 2 204 214
Key words Erythroculter ilishaeformis Bleeker artificial fertilization embryonic development postembryonic 
development 
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1.  2.  3 2 4 4 5 8 6 16 7 8 9 10.

11 12 13 14 15. .

Plate
1.Fertilized egg 2. One-cell stage 3. 2-cell stage 4. 4-cell stage 5. 8-cell stage 6.16-cell stage 7. Morula Stage 8. Early Blastula 

stage 9. Mid Blastula stage 10. Late Blastula stage 11. Early gastrula stage 12. Mid gastrula stage 13. Late gastrula stage 14. 

Neurula stage 15.Closure of blastopore stage.

GU Zhi-min et al Research on embryonic and postembryonic development of Erythroculter 
ilishaeformis Bleeker of Taihu Lake
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1  2 3 4 5 6. 7. 8. 9. 

10. 11. 12. . 

Plate
1. Myotome formation stage 2. Optic rudiment stage 3. Optic vesicle stage 4. olfactory placode stage 5. Tail bud stage 6.Otic 

capsule stage 7. Caudal fin formation stage 8. Lens formation stage 9.Heart rudiment stage 10. Otolithes formation stage

11. Heart pulsation stage 12.Hatching-out stage.
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1. 2. 3. 4. 5. 6. 7. 8. 9.

10. 11. 12. 13. 14. 15. .

Plate
1. Hatching stage 2.Rudiment of pectoral fin stage 3.Gill arch stage 4.Xanthic eye stage 5.Melanoid eye stage 6.Emergence of 

air bladder stage 7.One chamber air bladder stage 8. Exhaustion of yolk stage 9.Differentiation of dorsal fin stage 10.Caudal tip 

lifting stage 11.Two chamber air bladder stage 12. Formation of dorsal fin and anal fin stage 13.Formation of ventral fin stage

14. Emergence of scales stage 15. Scale-forming stage.
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