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1
   Tab.1 Embryonic development of Schizothorax chongi  h-min

 
Development stage

Time after 
fertilization

Appearance character Plate

 Blastodisk stage 2 30 . 1
2 2-cell stage 5 30 2 . 2

4 4-cell stage 6 0
4

.
3

8 8-cell stage 6 20
8

.
4

16 16-cell stage 7 0 16 . 5
32 32-cell stage 7 30 32 . 6
64 64-cell stage 8 0  . 7

Morula stage 10 10 . 8
Early blastula stage 12 0 . 9
Mid-blastula stage 14 30 . 10
Late blastula stage 16 50 1/3 . 11
Early gastrula stage 19 20 1/2 .  NP
Mid-gastrula stage 24 0 2/3 . 12
Late gastrula stage 35 30 3/4. 13
Neural embryo formation 37 0 4/5 . 14

Blastopore formation 40 30  . 15
Metameres appearance 48 50 . 16

Eye sac formation 71 40
.

17A
17B 

Caudal bud appearance 81 30 . 18
Eye lens formation 83 0 13~15 . 19 

Ear vesicle present 86 30 .
20A
20B

Muscular effect 87 30
.

21

Heart beating 96 40
.

22

Hatching prophase 109 0 . 23

Hatching 124 0
.

24

(17 1) . NP .
Note Water temperature was (17 1)   during embryonic development.  NP means no photo.

11 h 50 min 75 h 10 min

2 108.00 h • 
1 277.83 h • 60.62%

300.33 h • 14.25%
201.17 h • 9.54% 161.50 h • 

7.66% 124.67 h • 5.91%
42.50 h • 2.02%

10.4~22.8  

120 h 180 h
2.2  

2.6~3.0 mm 2 h
3.4~4.1 mm 3.8 mm

6 25
1
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2.3
0

4 h 0 min

59.38 3.28 /min
49~51

0.9~1.1 cm  
1

71.09 2.21 /min
 

2

101.30 3.83 /min
25

3

1.1~1.2 cm 86.63 4.80 /min  
4

83.66 2.45 /min
26

5
5~7

95.84 2.05 /min 27
6

82.88 2.30 /min

1.2~1.3 cm
7

114.43 1.59 /min
1.2~1.4 cm 28

8

142.46 4.76 /min 1.3~1.5 cm
29

2.4

30 2

2
2
31

32

33 34

3  

3.1

9 10 Escax lucius 
Linnaeus 6
33

6
25 17 1  

124 h
16.35  130 h 1

17~18 120~134 h 3 17
2  

180 h 204 h 4 5

37 h
47 h 48 h 71 h 

76 h

9 d

2~5
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3.2

1 2

34.25 2.95 /min
59.38 3.28 /min 2

101.30 3.83 /min
4 83.66

2.45 /min 5 6 7 80~96 /min
8 d

142.46 4.76
/min

3.3

11

12

7 Ojanguren
Braña 13 Salmo trutta

14~16 16~18 
4 5

23 
24 

10.4~22.8 

 

- -
- - - 14

7

1  . J .

1997 16 4 163 167.

2  . J .

1997 14 2 106 109.

3  .

J . 2000 30 2 3 6.

4  .

J . 2004 19 3 218 221.

5  .

J . 2001 23 3 276 279.

6  . J .

2006 26 1 32 33.

7  . M .

1993.

8  . M . 2000.
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1. 40 2.2 40 3.4 40 4.8 40 5.16 40 6.32 40 7.64

40 8. 40 9. 40 10. 40 11. 40 12. 40 13. 40

14. 40 15. 40 16. 40 17. 40 A B 18. 40 19.

40 20. 40 A B 21. 40 22. 40 23. 40 24. 5

25. 3 d 5 26. 5 d 5 27. 6 d 5 28. 8 d 5 29. 9 d 5 30.

40 31. 40 32. 40 33. 5 34. 5

Explanation of Plate
1 Fertilized eggs 40 2 Blastdisc stage 40 3 Two-cell stage 40 4 Four-cell stage 40 5 Eight-cell stage 40 6

Sixteen-cell stage 40 7 Thirty-two-cell stage 40 8 Morula stage 40 9 Early blastula stage 40 10 Mid-blastula stage

40 11 Late blastula stage 40 12 Mid-gastrula stage 40 13 Late gastrula stage 40 14  Neural embryo formation 40 15

Blastopore formation 40 16 Metameres appearance 40 17 Eye bud formation 40 18 Eye sac formation 40 A B 19

Caudal bud appearance 40 20 Eye lens formation 40 21 Muscular effect 40 22 Heart beating 40 23 Hatching prophase

40 24 Hatching 5 25 3 d fry after hatching 5 26 5 d fry after hatching 5 27 6 d fry after hatching 5 28 8 d fry after 

hatching 5 29 9 d fry after hatching 5 30 Abnormal development in morula stage 40 31 Abnormal development in early 

blastula stage 40 32 Abnormal development in gastrula stage 40 33 Abnormal larva 5 34 Abnormal larva 5

9  . M . 1995

136 137.

10  .

J . 2004 28 6 630-635.

11  Beachan T D Murray C B.The effect of spawning time 

and incubation temperature on meristic variation in chum 

salmon Oncorhynchus keta J . Can J Zool 1986 64 45 48.

12  Atkinson D.Ectotherm life-history respinses to developmental 

temperature A .In Aninmals and temperature.Phenotypic and 

evolutionary adaptation M . Cambridge Cambridge University 

Press 1996 183 204.

13  Ojanguren A F Braña F.Thermal dependence of embryonic 

growth and development in brown trout J . J Fish Biol 2003

62 580 590.

14  . J .

2006 30 3 289 295.
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Development of embryo and yolk-sac larva of Schizothorax chongi

CHEN Li-qiang1 WU Qing2 ZHENG Shu-ming2 LIU Fa-jiang2

1.College of Animal Science and Technology of Southwest University Chongqing 400716 China 2.Department of Fisheries
Southwest Uinversitiy Rongchang Campus Chongqing 402460 China

Abstract Schizothorax chongi which is one of the most important economical cold water sh distributed in 
China uniquely. In recent decades because of the deterioration of ecological enviroments and excessive catching
the resources of Schizothorax chongi declined sharply. Now this species has become an endangered fish and 
listed as the state-protected rare species.In order to protect and exploit it reasonally the propagation for arti cially 
domesticated brood were researched in the past 5 years. The fertilized eggs were obtained by injecting exterior 
hormone into the parent female sh and using arti cial propagating technology. The development of embryo and 
yolk-sac larva of Schizothorax chongi were observed consecutively. Under 17 1 it took 124 h from fertilization
to hatching with the average cumulative temperature of 2 108.00 h . The yolk-sac larvae started to swim horizontally
when the pneumatic cyst became in ated 9 days after hatching. The embryonic development process could be 
divided into 6 stages including fertilized egg stage cell division stage blastula stage gastrula stage neurula 
stage and organ formation stage and contained twenty- ve developing phases as other teleosts each of which 
the characteristics were described.The development rate of embryo and yolk-sac larva of Schizothorax chongi 
was faster than other species in Schizothoracinae and the development rate of muscle effector was even faster.  
The frequency of palpitation was not simply linear growth from slow to fast but was a curve change process 
with speed interaction. In addition each stage during early development had different sensitivity to peripheral 
environment with the gastrular stage more sensitive than other stages. Journal of Fishery Sciences of China
2008 15 6 927 934
Key words Schizothorax chongi embryo development yolk-sac larvae development
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