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17.0~21.0C, 3/E 24~34 54 F, BEXERAFA: | Btb~9 BEATEAY, 10 B&-FHLK
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1 REFTHEKRAE
Tab. 1 Embryonic development of Paralichthys dentatus

() ()
20 min 20.5 17 h 20 min 21.5
1h 20.5 19 h 10 min 22.0
1 h 20 min 20.5 20 h 20 min 22.0
4 2h 21.0 21 h 50 min 22.0
2 h 30 min 21.0 22 h 15 min 22.0
16 3h 21.0 26 h 22.0
32 3 h 20 min 21.0 26 h 50 min 22.0
64 3 h 50 min 21.0 28 h 21.5
128 4 h 20 min 21.5 29 h 10 min 21.5
5h 20 min 21.5 30 h 50 min 21.5
6 h 10 min 21.5 33 h 35 min 21.0
8h 21.5 42 h 21.5
11 h 20 min 21.5 48 h 10 min 22.0
14 h 20 min 21.5
20 min, , s
1 h0 min, R , ( 1(1-10))
( 1(1-1)) 1 h 20 min, 19 h 10 min, ,
, 2 , , 4 ( 1(1-11))
( 1(1-2) 2 h 0 min, , 20 h 20 min,
, 4 ,
( 1(1-3)) 2 h 30 min, 3 , s , 6 ( 1(1-12)
2 , 2 21 h 50 min, ,
8 (  1(1-4) 25 30 , 8 ( 1(1-13))
min 1, 5 , 22 h 15 min,
, , 11 26 h 0 min,
4 h 20 min, 128 , 26 h 50
5 h 20 min, min, R (  1(1-14))
s (  1(1-5) 28 h 0 min, ,
, , 6 , ,
h 10 min, s 29 h 10 min,
s ( 1(1-6)) 8 h 0 min, , )
) , , 28,
, ( 1(1-7) 11h20 ( 1(1-15)) 30 h 50 min,
min, 1/3, , , , ,
( 1(1-8)) 14 h 20 min, 32 h 20 min, ,
1/2, )
, , 33 h 35 min, ,
( 1(1-9) 17 h 20 min, 64 x1.05
36 h 35 min, 74 x1.41
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) , mm,
) 10.49 um,
> 42 h 0 min,
, 108 =#£2.34
, (
1(1-16)) 48 h10 min, s
203  =*535 #+0.02 mm,

,1 2h

1 045 pm==13.78 um, 645 pm=+
1, 225 pm=*+=4.47 pm,

1 ( 2(2-2) 3.79 mm

698 um=+29.27 um,

) 198 um==11.69 pm

> >

>

247 um==12.11 pm,

R 5
2 2
7 ,
10
2 3.90 mm=0.03 mm,
, 500 um==14.14 pm,
100 pm==7.07 pm, 172pm=5.24 um
2
2
b
b 2 2
b
1
Fig. 1 Embryonic development of Paralichthys dentatus >
1-1. ;o 1-2. ; 1-3. 4 ;14,8 ; , 5
1-5. 5 1-6. 5 1-7. ; 1-8. ; 4
2 2
1-9. ; 1-10. 5 1-11. ; 1-12.
; 1-13, ;1-14. ; 1-15. ; 1-16. ’
1-1. blastoderm forming; 1-2. 2-cells stage; 1-3. 4-cells stage;
1-4. 8-cells stage; 1-5. morula stage; 1-6. high blastula stage; 3 ( 2(2_3)) 4.02+
1-7. low blastula stage; 1-8. germ ring forming; 1-9. embryonic T
shield forming; 1-10. nerve embryos stage; 1-11. closure stage of 0.03 mm, s 281%9.17 pum
blast ; 1-12. opti icle forming; 1-13. Kupffer’ icle;
astopore optic vesicle forming upffer’s vesicle ’ 1274512 um

1-14. caudal bud stage; 1-15. otolith stage; 1-16. pre-hatching stage

22 1F. #. YENEEHE ’

221 ( ) )
( 2(2-1)) 2.59 mm=0.02
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3 , 15 ( 2(2-6)) 6.83 mm

B >

(Crassastrea ariakensis) ,
5 ( 2(2-4) 4.18 mm 4 1l

=+0.04 mm, 98 um==5.27 pum, 6
, 18
, 4 , , 6
, , 3
) , 5 R 6
, 3 , 5 )
, , 4
, (Artemia nauplii) ,
, (Brachionus plicatilis)
20 ( 2(2-7) 8.95 mm
7 4.48 mm=0.04 mm, =#+0.33 mm, 3.98 mm=0.11 mm, )
75 um=4.47 pm , , 5
, 4 , , , 3 4 , 11
, ) 2,
4 , , , 38
) 8
2.2.2 ( 5 6 , 4
) 78 ,
10 (  2(2-95) 5.52 12 , 21
mm=0.05 mm, ,
: ,
6 , , 25 ( 2(2-9)) 11.95
4 s mm=0.40 mm, 4.48 mm=0.05 mm,
3 , , ,
, 5 , , ,
4 5 ) )
3 , , , 2
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37, 27 )
38 R 50% 60%
, 4 5 )
5 , 223 ( )
40 ( 2(2-11) 20.82
mm==0.67 mm, 8.91 mm=0.19 mm
3 , 2 88 11
, 10 , 69 4 10 ; 18
, 4 13 5 35 14
, 2 3 ,
13
30 ( 22-9) 14.92 ,
mm=+=0.68 mm, 5.95 mm==0.10 mm, , 4
, : 3 13 , ,
88 63 5, 18
5 8
16 , ,
26 ,
7, , 90% 95%
2 3 10 11 )
45 ( 2(2-12)) 24.82
, mm=+0.67 mm, 10.93 mm==0.38 mm
) , 180°
(Paralichthys olivaceus) ,
35 ( 2(2-10)) 18.03
mm=0.71 mm, 7.49 mm=0.03 mm, s
88 ,
3 8 69 37 ,
, 2 3 18 3 9
) 2, )
8 R )
, T,
41 38 27 50 28.98 mm=0.70

mm,
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b 4 6 b b

41 40 27

55 ( 22-13) 32.93 2.2.4 ( )
mm==0.71 mm, 14.93 mm==0.35 mm, 65 ( 2(2-14)) 41.13

s mm=0.88 mm, 18.84 mm==0.48 mm
b b 4 b b
, 13

60 36.87 mm=*t

0.70mm, 16.95 mm=0.34 mm ,
£ ﬁ?-z{mmw =
I_\\ /p
- 1 mm
2-1

2
Fig. 2 Embryonic and larval development of Paralichthys dentatus
2-1. ;2-2.1 ;2-3.3 ;2-4.5 ;2-5.10 ;2-6. 15 3 2-7.20
; 2-8. 25 ; 2-9. 30 ; 2-10. 35 ; 2-11. 40 ; 2-12. 45 ; 2-13.55 ;
2-14. 65

2-1. newly hatched larva; 2-2. 1-day old larver; 2-3. 3-day old mouth opening larver; 2-4. 5-day old prelarva; 2-5. 10-day old postlarva;
2-6. 15-day old postlarva; 2-7. 20-day old postlarva; 2-8. 25-day old postlarva; 2-9. 30-day old postlarva; 2-10. 35-day old postlarvae;
2-11. 40-day old larva; 2-12. 45-day old larva; 2-13. 55-day old larva; 2-14. 65-day old juveniles
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Embryonic and larval morphological development of
Paralichthys dentatus
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Abstract: The eggs of summer flounder were telolecithal egg, and fertilized eggs were buoyant. The average di-
ameter of eggs was 950~1 100 um. Radius of oil globule was 200~225 um. The egg was hatched at water tempera-
ture 20.5~22.0  and salinity 33. The embryos entered cleavage stage by 1 h 20 min after fertilization, entered the
blastula stage by 6 h 10 min, entered the gastrula stage by 11h 20min, developed into the blastopore closure stage,

embryo was formed. Tail bud appeared by 26h 50min, the heart beat began by 33 h 35 min, and larvae were hatched

by 48 h 10 min. The average length of newly hatched larva was 2.59 mm+0.2 mm. At the cultivation temperature of

17~21 , salinity 24~34, the postembryonic development timing sequence was: the fish of 1 day to 9 days after

hatching were prelarva. The average length of 10 days fish was 5.52 mm+0.05 mm, yolk sac and oil globule were
absorbed completely, and the fish entered the postlarvae stage. The average length of 40 days fish was 20.82
mm=+0.67 mm, fin rays form, the fish entered the larval stage. The average length of 65 days fish was 41.13

mm=0.88 mm, the whole lodicules developed completely, the fish entered early juvenile stage.

(AL 445 85 )
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