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Sudy on the embryonic development o Paralichthys olivaceus

TIAN Yong-Shengl’z, CHEN Song-Linl, YAN An-ShengZ, Jl Xiang-Shanl
(1. Yelow Sea Fishery Research Indtitute, Chinese Academy o Fishery Sdences, Qingdao 266071, China;
2. Fishery Cdlege, Huazhong Agricultural University, Wuhan 430070, China)

Abgtract :Jgpanese flounder ( Paralichthys dlivaceus) , which naturally inhabits the seas of China, Korea, Russia
and Japan, has become one of the most important cultivated species. In order to do cryopreservation research of
the Jgpanese flounder embryos, it is important to define definitely embryo developmental stage. In addition,
study of Japanese flounder embryo development will provide support for the fry breeding. In the present study,
embryonic development of Jgpanese flounder cultured in hatchery was studied. Japanese flounder embryos were
incubated in sea water (salinity: 29.9) at 14 - 16 and the course of embryonic development was observed
consecutively under Olympus microscope. The total development time of every development stage was noted and
calculated and the characteristic images were taken using Olympus camera. The characteristics and time of 29
embryonic development stages were noted from the fertilization to the hatching after 5 d. 30 photographs,
representing the characters of all the development stages and fry , were taken. The time-table of major embryonic
devel opment stages of Japanese flounder was as follows : blastodisc forming stage at 0.5 h post fertilization (pf) ;
four cell stage a 2.5 h pf; morula at 10.5 h pf; low blastula stage at 17 h pf; early gastrula stage at 20 h 10 m
pf ; late gastrula at 28.5 h pf ; blastopore closing stage at 29 h 44 m pf; nurula stage at 30 h40 mpf; 4- 5
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somite stage at 35 h 20 m pf ; 15- 20 somite stage at 40 h 10 m pf ; tail bud stage at 49 h 10 m pf ; heart beating
stage at 67 h 12 m pf ; embryo movement at 75 h 10 m pf ; pre-hatching stage at 90 h 9 m pf ; hatching stage at
93 h pf. Yolk sac was completely absorbed 190 h after fertilization and then entered metamorphosis stage.

Key wor ds: Paralichthys dlivaceus; embryonic devel opment
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1
Tab.1 Timetable o Paralichthys olivaceus embryonic deve opment
(h:min)
devel opment time stage of embryonic devel oppment plate
00:00 zygote [1]
00:30 blastodisc forming [2]
01:50 2 two cells [3]
02:30 4 four cells [4]
03:30 8 eight cedls [5]
04:40 16 sixteen cells [6]
05:20 32 thirty two cells [7]
10:40 multi-cells morula [8,9]
17:00 high blastula low blastula [10,11]
20:10 early gastrula [12]
25:41 midde gastrula [13]
28:30 late gastrula [14]
29:44 closure stage of blastopore [15]
30:40 neurula stage [16]
35:20 4-5 4-5somites stage [17]
40:10 15- 20 15-20somites stage [18]
42:00 tail-bud forming [19]
49:10 tail-bud stage [20]
67:12 heart-beating stage [21]
75:10 embryo movement [22,23]
90:09 pre-hatching stage [24]
93:00 hatching stage [25]
94:00 1d 1d &fter hatching [26]
118:00 2d 2d ater hatching [27]
142:00 3d 3d after hatching [28]
166 :00 4d 4d dter hatching [29]
190:00 5d 5d after hatching [30]
2.6 ( 19,20) ) ) )
) , ) 93h ,
, , , 2.10 ( 26 30)
49h 10min 1d , 94h, 2mm,
2' 7 ( 21) ) )
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Pate

1. , X60; 2. x60; 3.2 , X60; 4.4 ,X60; 5.8 , X60; 6.16

7. 32 , X60; 8. , X60; 9. , X60; 10. , X60; 11. , X60; 12.

60

1. zygote, X60; 2. blastedisc forming, X60; 3. 2cel stage, x60; 4. 4cell stage, x60; 5. 8cel stage, X60; 6. 16 cell
stage, X60; 7. 32cel stage, X60; 8. multi-cell stage, x60; 9. morulastage, x60; 10. high blastulastage, x60; 11.low
blastula stage, % 60;12. early gastrula stage, %60
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2

13. , X60; 14. , X60; 15. , X60; 16. ,X60; 17.4 5 ,X60; 18. 15
20 , X60; 19. , X60; 20. , X60; 21. , X60; 22. , X60; 23.
, X300; 24. X 60

13. middle gestrula stage, *x60; 14. late gastrula stage, *X60; 15. closure stage of blastopore, xX60; 16. nerve embryos stage,
X60; 17. 4- 5somites stage, x60; 18. 15- 20 somites stage, X 60; 19. tal-bud forming, X60; 20. tail-bud stage, X60;
21. heart beating stage, *X60; 22. embryo movement stage, X60; 23. head of embryos movement stage, seen the heart and stone in
the ear, x60; 24. pre-hatching stage, %60
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25. , X60; 26. 1d , X40; 27. 2d , X40; 28. 3d , X40; 29.

4d , X40; 30. 5d x40

25. hatching of embryos head, x60; 26. 1d larva &ter haiching, *x40; 27. 2d larva ater hatching, %40; 28. 3d larva &ter
hatching, %40; 29. 4d larva ater hatching, x40; 30. 5d larva &ter hatching, %40
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