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Embryonic development of E. septemfasciatus
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Fig.1 Embryonic development of E. septemfasciatus
1-1. , x40; 1-2.2 , x40; 1-3.4 , x40; 1-4.8 , x40; 1-5.16 , x40; 1-6.32 , x40; 1-7.64 , x40; 1-8.
, X40; 1-9. , X40; 1-10. , X40; 1-11. , X40; 1-12. , X40; 1-13. , X40; 1-14. , X40;
1-15. , x40; 1-16. , x40; 1-17. , x40; 1-18. , x40; 1-19. , x40; 1-20. , x40;
1-21. , x40; 1-22. , x40; 1-23. , x40; 1-24. , x40

1-1.Fertilized egg, x40; 1-2.2-cell stage, x40; 1-3.4-cell stage, x40; 1-4.8-cell stage, x40 ; 1-5.16-cell stage, x40 ; 1-6.32-cell stage, x40 ;
1-7.64-cell stage, x40; 1-8.Multi-cell stage , x40; 1-9. Murula, x40; 1-10.High blastula, x40;1-11. Low blastula, x40; 1-12. Early gastrula, x40;
1-13. Middle gastrula, x40; 1-14.Late gastrula, x40; 1-15. Embryo body stage, x40; 1-16. Optic capsule stage, x40; 1-17.Muscle burl stage,
x40; 1-18. Otocyst stage, x40; 1-19.Brain vesicle stage, x40; 1-20.Tail-bud stage, x40; 1-21.Crystal stage, x40; 1-22.Heart-beating stage, x40;
1-23.Pre-hatching, x40; 1-24. Newly hatched larvae, x40
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Fig.2 Larva, juvenile, and young fish of E. septemfasciatus
2-1.2 ,x35;2-2.4 , X35;2-3.6 , X30; 2-4.8 , X305 2-5.9 , X305 2-6.10 , X305 2-7.11
, x25;2-8.12 , x25;2-9.13 , X25;2-10.14 , x25;2-11.15 , x25; 2-12.17 , x20; 2-13.18
, x20; 2-14.19 , x10; 2-15.25 , x10; 2-16.31 , x10; 2-17.50 , 6.7

2-1.2 d larva, x35; 2-2.4 d larva, x35; 2-3.6 d larva, x30; 2-4.8 d larva, x30; 2-5.9 d larva, x30; 2-6.10 d larva, x30; 2-7.11 d larva, x25; 2-8.12
d larva, x25; 2-9.13 d larva, x25; 2-10.14 d larva, x25; 2-11.15 d larva, x25; 2-12.17 d larva, x20; 2-13.18 d larva, x20; 2-14.19 d larva, x10;
2-15.25 d larva, x10; 2-16.31d juvenile, x10; 2-17.50 d juvenile, x6.7
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Fig.3 Growth of larva, juvenile, and young fish of E. septe-
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Studies on the early morphological development and breeding
of larval, juvenile and young fish of Epinephelus septem-
fasciatus

ZHOU Qing-jie!, YU Dao-de?, GAO Tian-xiang', GUAN Shu-guang?
(1. Fisheries College, Ocean University of China, Qingdao 266071, China; 2. Marineculture Institute of
Shandong Province, Qingdao 266002, China)
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Abstract: In order to develop a set of feasible artificial breeding techniques and accumulate biological data and fry
rearing experience of Epinephelus septemfasciatus, the morphological characteristics of every early developmental
stage and fry rearing of Epinephelus septemfasciatus were observed and studied. The time for the embryonic de-
velopment is 31 h and 5 min in the water with temperature (23.5+0.5)°C, salinity 31, pH 7.9~8.2, DO 6~8 mg/L.
The embryonic development of E.septemfasciatus can be divided into five stages, namely cleavage stage, blastula
stage, gastrula stage, neurula stage and organogenesis stage. The post embryonic development of E.septemfasciatus
was divided into larval stage, juvenile stage as well as young fish stage, based on the features of the yolk-sac, pelvic
fin spine, second dorsal fin spine, scale and body color. In the sea water with temperature 24~26°C, salinity 28, the
pre-larvae stage developed from hatching to 2 dph. The embryon developed 3 days to the post-larvae stage. The
juvenile stage developed from 31 to 57 days after hatching. After 58 days, the fish developed into the early young
fish period. The extension and shrinkage of the second spine of dorsal fin and the first spine of ventral fin are the
most obvious changes during early development of E.septemfasciatus. The ratio of the second spine of dorsal fin to
total length attained its maximum (about 0.81) when the larvae were 28~30 days old. All these increase the difficul-

ties and obstacles in the fry rearing.
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