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Embryonic and postembryonic development of hybrid produced with
frozen sperms of Paralichthys dentatus and eggs of Paralichthys olivaceus

TIAN Yong-sheng' CHEN Song-lin'  LIU Ben-wei' WANG Bo’
1. Yellow Sea Fisheries Research Institute  Chinese Academy of Fishery Sciences (Jingdao 266071 China
2. Aquaculture Division — E-Institute of Shanghai Fisheries University ~ Shanghai 200090  China
3. The First Institute of Oceanography  State Oceanic Administration —Qingdao 266061  China

Abstract In order to study hybrid offspring’ s embryonic development postembryonic development and growth characteristics under
different temperatures crossing test was carried out using frozen sperms of summer flounder Paralichthys deniatus and eggs of
Japanese flounder Paralichihys olivaceus . The development of the hybrid embryos was successively observed and described under
Olympus microscope. After 65 hours and 57 minutes the embryonic development finished which contains cleavage stage blastula
stage gastrula stage closure stage of blastopore somites stage tail bud stage heart-beating stage and hatching stage. Then the
embryos began postembryonic development. During the embryonic development the heart began to beat at 15 minutes after the
embryos moved. Morphological characters and growth of the fries were also observed by Olympus dissecting microscope and
recorded once every day. According to these the postembryonic development was divided into four stages yolk-sac absorption stage

1- 6 days after hatching  premetamorphosis stage 7 — 25 days after hatching  metamorphosis stage 25 — 30 days after
hatching and growth stage after metamorphosis. The embryonic development at 16 — 17 C 18 -19 C 20 C and 22 - 23 C was
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studied. Result showed that the hybrid embryos developed better at 16 — 20 C  and a great deal of the fries hatched at 22 — 23 C
died 2 — 3 days after hatching. Growth of the postlarva at 18 — 19 C 20 C 22 C and 24 C was also studied result showed that
the metamorphosis and the growth rate of metamorphosis stage postlarva were higher at 22 — 24 C than that at 18 =20 C.

Key words Paralichthys dentatus  Paralichthys olivaceus frozen sperm embryonic development postembryonic development

Paralichthys dentatus
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Pleuronectiformes Pleuronectoidei
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1

P. dentatus &' x P. olivaceus 3

Tab.1 Development time-table of hybrid embryos by frozen sperms of

P. dentatus ' and eggs of P. olivaceus ¥ 15~17.1°C
time after fecundation h min stage of embryonic development plate
00 zygote I-1
0 30 blastodisc formation I-2
127 2 2 cell I-3
2 02 4 4 cell I-4
323 8 8 cell I-5
4 00 16 16 cell I-o6
4 33 32 32 cell I-7
511 o4 o4 cell I-8
6 19 128 128 cell I-9
8 16 multi-cell I-10
9 39 morula
12 09 blastula I-11-~12
14 03 early gastrula I-13
18 06 prophase gastrula
18 25 middle gastrula I-14
21 29 middle-late gastrula
21 35 late gastrula I-15
22 08 blastopore formation I-16
22 54 blastopore closure I-17~18
28 02 6 6 somites stage I-19
29 49 somites stage optic vesicle expands I-19~20
30 20 15 15 somites stage I-21~22
31 42 27 27 somites stage I-23
31 42 pericardial cavity and ear vesicle forming I-24
33 55 tail-bud bend
42 53 tail-bud elongation Im-25
46 42 36 clear statolish 36somites IM -26
50 19 embryo twitching heart without beating
50 34 9/12 heart beating embryo encircle 9/12 of yolk sac IM-27~28
56 39 pre-hatching M -29
57 50 head and tail-bud almost touching M -30~31
65 57 3mm portion of embryos hatched -32
30d 39 h 59 min 22~23 C
15~ 16 mm 7 ~8 mm 35 h 20 min
3437
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16~17C 57 Fig.1 Development effect of hybrid embryos
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Explanation of Plate
1. x60 2. x60 3.2 x60 4.4 x60 5.8 x60 6.16 x60 7.32 x60 8. 64 X
60 9. 128 x 60 10. x60 11. x 60 12. x 60 13. x 60 14. x60 15. X
60 16. x60 17. x 60 18. x 60 19.
x 300 20. x60 21. 15 x 60 22. x 60 23. 27 x 60 24.
x 300 25. x 300 26. x 60 27.
x 60 28. x 300 29. 11/12 x60 30. X
60 31. x 300 32. x 60 33. x 60
1 3d x40 2. 6d x40 3. 10d x40
4. 1 x40 5. 16 d 3 x40 6. 21 d 5
2 x40 7. 26 8 x12 8. 27d x 12
9.28d x12 10. 30 d x 12
Plate [

1. zygote x60 2. blastodisc forming x 60 3. 2 cell stage x60 4. 4 cell stage x60 5. 8 cell stage x60 6. 16 cell stage x60 7. 32 cell
stage x60 8. 64 cell stage x60 9. 128 cell stage x60 10. multi-cell stage x 60 11. blastula stage x 60 12. late blastula stage x 60 13.
early gastrula stage x 60 14. middle gastrula stage x 60 15. late gastrula stage x 60 16. blastopore stage present itself of embryo head x 60

x60 19. head of somites
x 60 22. showing terminal knob of

embryo x60 23. 27somites stage crystal presence x 60 24. ear vesicle and pericardial cavity forming x 300 25. showing clear head statolith

17. early blastopore closure embryo clearly forming x 60 18. whole embryo forming no differentiation of somites

stage showing optic vesicle and ear vesicle x 300 20. somites developing x 60 21. 15somites stage

and neural tube of tail-bud stage growing pectoral fin germ behind two sides of head x 300 26. tail-bud deflexion and elongation embryo
twitching x 60 27. heart beating stage x 60 28. head of heart beating stage pericardial cavity sticking up oval statolith in ear x 300 29. pre-
hatching stage embryo encircle 11/12 of yolk sac x 60 30. tail bud exceeding head x 60 31. head of pre-hatching stage without elongation of

mouth two eye extruding x 300 32. embryos out of egg  x 60 33. embryos hatching x 60

Plate I

1. 3 d larva after hatching x40 2. 6 d larva after hatching pigment of eye nigrescence straight tubelike intestine in which food can be seen x
40 3. 10 d fry after hatching diameter of intestine making bigger and it beginning inflecting x40 4. forming one bend of intestine back side of
operculum beginning evident x40 5. 16 d fry after hatching intestine making wide and long three fin spine of the coronal fin growing behind
head x40 6. 21 d fry after hatching five fin spine of coronal fin forming and second fin spine longest width of fry increasing x40 7. 26d fry
after hatching eight fin spine of coronal fin growing right eye migrating to above tail fin separating x 12 8. 27 d fry after hatching right eye
migrating to the peak of head x 12 9. 28 d fry after hatching right eye migrating to the left side of head coronal fin beginning short x 12 10.

30 d fry after hatching coronal fin almost disappearing body color similar to adult fish and getting to bottom of pond x 12
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