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Embryonic, Larval, and Juvenile Stages
in Yellow Puffer, Takifugu obscurus

Seon Il Jang, Hee Woung Kang and Hyoung Kyun Han

Poryoung Hatchery, National Fisheries Research and Development Agency,
Chungnam 355-860, Korea

We described morphological characteristics of embryonic, larval, and juvenile period of
the yellow puffer, Takifugu obscurus. We defined seven periods of embryogenesis the zygote,
cleavage, blastula, gastrula, segmentation, pharygula, and hatching periods. The eggs were
adhesive and spherical in shape. The egg yolk had numerous tiny oil globules. Hatching
began about 280 hours after insemination at 17.0+1.0C water temperature. Melanopores
of star shape were seen on yolk, head and trunk during the pharygula and hatching period.
The hatched larvae having large yolk were 3.00~3.54 mm in size with 25~26 myomeres.
The larvae completely absorbed the yolk materials and oil globules within 7 days after
hatching and became post-larvae. Laval fish became juveniles within 60 days after hatching,
and they reached 23.54~30.12 mm in total length and had fin-rays.
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Fig. 1. Microscopic sketches of the yellow puffer embryo at selected stages. Arrow-head indicated the
early appearance of some key diagnostic features at the following stages : (1) fertilized egg, (2) 2-cell : (3)
4-cell : (4) 8-cell : (5) 16-cell : (6)32-cell : (7) 64-cell : (8) 128-cell : (9) 256-cell : (10) 512-cell ; (11)
1k-cell : (12) high: (13) oblong: (14) dome : (15) 40%-epiboly : (16) 60 % -epiboly : (17) 70% -epi-
boly : (18) 80% -epiboly ; (19) 90% -epiboly ; (20) bud.
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Fig. 1. Continued. (21) 4-somite : (22) 7-somite : (23) 11-somite : (24) 15-somite : (25) 20-somite : (26)
22-somite : (27) 26-somite : (28) 10-prim : (29) 22-prim : (30) high-pec : (31) pre-hatch : (32) hatched
larva : (33) 2 days after hatching : (34) 5 days after hatching : (35) 6 days after hatching : (36) 7
days after hatching : (37) 19-days after hatching. 1lk-cell : Yolk syncytial layer, Dome : the dome yolk
syncytium, 90%-epiboly : blastoderm margin closing over the yolk plug, Bud : polster, 4-somate : fourth
somite, 7-somate ' eye promodium (upper arrow), Kupper’s vesicle (lower), 11-somate : optic placode,
20-somate . lens primodium, 10-prim : primodium of the posterior lateral line, 22-prim : heart pulse, high-

pec . pectoral fin bud. Bar indicates 250 um.

ol gom] gk F90] FML¥s) whetEln
TE FHE A HAslo] Jehy g
ole FE7t ¢lck(Fig. 2A). 232 F zloj:=
7o) 3.00~3.54 mm (- 3.25 mm, n=30)
2 e dEx gdx gFL 5 F49 I3t
getoll X AFEA sl BElole
k3] meje} THEES e sECY
Fzubetol] ghol ezt Y= dsie] WEHE
T 3 oA upeo) sieget

2-8. Aole] Hepitd

33 1~2%U0] A= 2oie] HAe] 3.20
~3.67 mm (3.41, n=30)°l 23} FAEZ2
F3AFE Hr} o), SMAEE WRoko g
FRARY d3E9le] wiiRol] EX3c), Bix
29A0I= 43 dHEol dEla AR 3] F
THHA F7-9 7t FAEAUNFig. 2B). ¥
3F 5Yol= AAo] 3.89~4.23 mm (4.07
mm, n=30)0ll F3}3 352 ull-9- 3ty



AAY - 28g - ¥

Fig. 2. The pre-larvae, post-larvae, and juvenile of the yellow puffer. A. The hatched larvae, 280 hrs after
fertilization, 3.20~3.67 mm in total length. B. Pre-larvae, 2 days after hatching, 3.34~3.70 mm in total
length. C. Pre-larvae, 5 days after hatching, 3.89~4.23 mm in total length. D. Postlarvae, 7 days after
hatching, 4.02~4.41 mm in total length. E. Post-larvae, 15 days after hatching, 3.34~3.70 mm in total
length. F. Post-larvae, 19 days after hatching, 6.87~7.23 mm in total length. G. Post-larvae, 60 days after
hatching, 23.54~-30.12 mm in total length. Bar indicates 1 mm.
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