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( , 2016) ( , 1995) NTB-2B
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al, 2005) ( , 1982) ,
1.2.4 Microsoft
, Office Excel 2010  SPSS 13.0 ,
) + (X£SD)
’ 2
2.1
1
1.1 5 1.00—1.20mm
, 1.4—1.6mm, , ( 1:D
, 35— 26—28°C 37h
50g, 75—100g, 200 , 1:1, ,
60m’ ,
1.2
1.2.1 2014 7 (D
s , 2.1.1 30min,
24000 ; , , 20min
( 60cmx50cmx5cm, 60 s 5 ), 1/4C 1:2)
( 2mx2mx0.6m ) , 2.1.2 1h, 2
26—28°C, ; ( 1:3); 30min
26—28°C, ( 1:4), :
; 20min , 8 ,
, 4 ( 1:5); 10min , 16
, 4 ( 1: 6); 20min
1.2.2 , 32 ( 17 2h
40—50 / Leica DM1000 40min, 64 ( 1: 9 3h
, Panasonic DMC- 55min, ,
ZS15 , ( 1:9)
50% 2.1.3 ,
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#1 SO&MERKENFQ26—28C)
Tab.1 The process of embryonic development of O. bidens (26—28°C)
(°Ch)
Oh 0.00 -1
30min 13.39 -2
2 1h 26.79 -3
4 1h 30min 40.18 -4
8 1h 50min 49.11 -5
16 2h 53.58 -6
32 2h 20min 62.51 -7
64 2h 40min 71.43 -8
3h 55min 104.92 -9
4h 50min 127.54 -10
6h 20min 167.12 -11
7h 15min 191.31 -12
8h 35min 223.06 -13
10h 259.88 -14
11h 50min 303.19 -15
13h 30min 351.84 -16
15h 5min 393.62 -17
16h 20min 426.61 -18
18h 5min 487.12 -19
18h 25min 496.18 -20
19h 50min 540.60 -21
21h 30min 592.80 -22
24h Smin 662.34 -23
27h 733.01 -24
29h 20min 770.33 -25
31h 50min 832.13 -26
33h 40min 855.47 -27
37h 968.95 -28
2.1.4 2.1.6 15h 5min, ,
8h 35min, ( 1:17)
173 , ( 1 2.1.7 16h 20min,
13) 10h, 2/3 4/5, 4—6 R
, R , “ o, ( 1:18); 18h 5min,
( 1:14) 11h 50min, R
4/5 , 1: 15) 8—10 ( 1:19); 15min
2.1.5 13h 30min, ( 1:20);
R , 19h 50min, s R
( 1:16) ( 1:21); 21h 30min,
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1
Fig.1 Embryonic development of O. bidens
;2. ;3.2 ;4.4 ;5.8 ;6.16 , ;7.32 , ;8.64 ;9. ; 10.
; 11, ;12. ;13 ; 14, ; 15. ; 16. ;17. ; 18. (—); 19. ,
(—); 20. s (—);21. s (—);22. s (—); 23. ;24. s (—); 25.
; (=); 26. ) (=)27. , (—);28.



842 48
, , , ( 2:8, 8-,
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’ ’ ©6.52+0.18mm, , ,
( 1:23) 27h, ’ ( 3:10, 10-a, 10-b) 5d :
: ( 1:24) 6.69+0.21mm, 810
29h 20min, ) , , ( 3: 11, 11-a,
( 1:25), ; 11-b) 6d , 6.88+0.19mm, ,
31h 50min, , 2 , , 18 ( 3:12, 12-a,
( 1:26) 12-b) lod 8.27+0.28mm,
2.1.8 33h 40min, , )
60 /min, ( 3: 13, 13-a, 13-b) 14d ,
’ ( 1.27), 9.940.91mm, , , (
- 7h, ’ 3: 14, 14-a, 14-b) l6d
( 3:15,15-a, 15-b)
i ( 1:28)
2.2.3 17d , 12.46+0.76mm,
2.2 , ( 3
2.2.1 , 3.74+£0.04mm, 16, 16-a), 23d ,
. > 17.09+1.08mm,
; ; 2.3
5 s y Ly=
: ( 2:1,1-a,1-b) 0.0169x>+0.1031x+5.4831 (R*=0.9696) (v , X
: ; 12h ) 4) 12h ,
, 5.41£0.25mm, ) : 12h—6d
, , ( 2 ) 6d
2,2-a,2-b) 24h , 5.62+0.06mm, , : 24— 40h
, , , 40—6d ,
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3, 3-a, 3-b) 32h , 5.64+0.22mm, ’ 12—6d ,
, : ( 2:4 6—23d ; 24—6d
4-a, 4-b) 40h , 6.03+0.14mm, ’ 6—23d (2
( 2:5,5-,5b) 3
48h , 6.20+0.19mm, ’
( 2:6, 6-a, 6-b) 60h > (Bobe et al, 2010),
6.25+0.11mm, ; (DeMartini, 1991) ( 1.00—
, ( 2:7,7-a,7-b) 1.20mm), (Tanichthys albonubes) (
72h , 6.40+0.22mm, ,2008)  ( 0.86—0.89mm) fif]
84h , 6.45+0.08mm, fiff  ( 0.72—1.18mm)( » 2008)



(Opsariichthys bidens) 843
it 1.55—2.11mm) ( , 2012) [Acrossocheilius
, 1999) 1.55—2.11mm) (Lissochilichthys) hemispinus]| ( 1.74—
2 D
Fig2 Larval and juvenile development of O. bidens (1)
. ,1-a , 1-b. ;2. 12h ,2-a. ,2-b. ;3. 24h ,3-a. ,3-b. 4.
32h ,4-a. ,4-b. ;5. 40h ,5-a. ,5-b. ;6. 48h ,6-a. ,6-b. 37, 60h
, 7-a. ,7-b. ;8. 84h , 8-a. 1 ,8b. ;9. 96h ,9-a. ,9-b.
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3 (ID
Fig.3 Larval and juvenile development of O. bidens (II)
:10. 108h ,10-a. , 10-b. ;11 5d ,11-a. ,11-b. 12, 6d ,12-a. ,12-b.
;13. 10d ,13-a. ,13-b. ;14 14d , 14-a. , 14-b. ; 15, 16d s
15-a. , 15-b. ; 16. 17d , 16-a.

x2 DHOaFHaRBEIRMESNE

Tab.2 Morphological measure of larval and juvenile development of O. bidens

(mm) (mm) (mm) (mm) (mm) (mm)
Oh 10 3.74+0.04 2.79+0.04 — 0.24+0.01 — 2.53+0.04
12h 10 5.41£0.25 3.62+0.15 — 0.35+0.02 — 2.84+0.14
24h 10 5.62+0.06 3.67+0.15 0.67+0.04 0.37+0.02 0.80+0.08 2.76+0.13
32h 10 5.64+0.22 3.69+0.17 0.92+0.02 0.37+0.02 0.81+0.03 2.69+0.10
40h 9 6.03+0.14 3.86+0.08 1.03+£0.06 0.39+0.04 0.82+0.07 2.66+0.08
48h 6 6.20+0.19 3.92+0.11 1.04+0.02 0.44+0.02 0.83+0.01 2.64+0.10
60h 10 6.25+0.11 3.97+0.11 1.08+0.07 0.44+0.02 0.83+0.02 2.62+0.08
72h 10 6.40=0.22 3.99+0.16 1.09+0.04 0.46+0.02 0.84+0.02 2.45+0.08
84h 10 6.45+0.08 4.02+0.06 1.11+£0.24 0.46+0.02 0.84+0.03 2.30+0.05

96h 10 6.49+0.19 4.04+0.13 1.13+£0.04 0.46+0.02 0.84+0.04 1.67+0.19
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(mm) (mm) (mm) (mm) (mm) (mm)
108h 10 6.52+0.18 4.05+0.11 1.20+0.03 0.46+0.02 0.84+0.03 —
120h 10 6.69+0.21 4.14+0.11 1.22+0.03 0.48+0.02 0.85+0.01 —
6d 10 6.88+0.19 4.18+0.10 1.26+0.03 0.49+0.01 0.87+0.02 —
8d 10 7.00+0.28 4.19+0.18 1.31+0.06 0.56+0.03 0.91+0.07 —
10d 10 8.27+0.28 4.68+0.18 1.60+0.06 0.58+0.03 1.02+0.07 —
12d 10 9.21+0.45 5.58+0.31 1.89+0.09 0.65+0.03 1.42+0.10 —
16d 10 9.94+0.91 6.06+0.51 2.16+0.27 0.73+0.08 1.83+0.23 —
17d 9 12.46+0.76 7.39+0.47 2.83+0.21 0.90+0.04 2.34+0.12 —
19d 9 13.46+1.11 7.61+£0.58 3.08+0.30 0.95+0.06 2.52+0.34 —
23d 6 17.09+1.08 9.51+0.72 4.07+0.35 1.16£0.06 3.40+0.29 —
20.00
18.001- y = 0.0169x%+ 0.1031x + 5.4831
16.00 R’ = 0.9696
£ 14.00
;; 12.00
fﬁﬂ‘ 10.00
DDT 8.00
6.00
4.00%
2.00f
0'000 ‘1I 2l 1; ‘:r 5l EIS ; Eli é 1IO 111 112 1I3 114 115 1I6 117 1I8 119 210 2I1 212 213 2I4
fE569E (d)
4
Fig.4 Growth of larva and juvenile of O. bidens
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( 1.65—1.82mm)( , 2008), , ( , 1999) (
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> fir( ,2002)
(Hsiao et al, 1994; Tyler et al, 1994), ( , 2004) ( , 2005)
> , ( , 2012) ,
, fif)  ( , 1995) fifr ( ,2004)
( , 2004) ( , 2008)
(Knutsen et al, 1985) ,
, 4d ) ( ,
s 2005) fitl( , 2004) ,
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OBSERVATION OF EMBRYONIC, LARVA AND JUVENILE
DEVELOPMENT OF OPSARIICHTHYS BIDENS

JIN Dan-Lu"?, ZHANG Qing-Ke', WANG You-Fa', ZHU Yong-Mei’,
ZHANG Yu-Ming®, WANG Jian-Ping’, ZHU Jun-Quan'
(1. Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo University, Ningbo 315211, China;

2. Fisheries Technical Extension Center of Xinchang County, Xinchang 311300, China;
3. Ningbo Academy of Oceanology and Fisheries, Ningbo 315012, China)

Abstract

Opsariichthys bidens, we obtained fertilized eggs by dry artificial fertilization method. Then the process of development

In order to reveal the developmental process and characteristics of embryo, larva and juvenile of

had been observed carefully under artificial rearing conditions after artificial hatching. The results showed that the mature
egg (1.00—1.20mm in diameter) and fertilized egg (1.4—1.6mm in diameter) of O. bidens are demersal and in shape of
spherical. The hatching of fertilized eggs took 37h at 26—28°C, and the embryonic developmental stages of O. bidens
could be divided into blastoderm stage, cleavage stage, blastula stage, gastrula stage, neurula stage, organogenesis stage,
heart beating stage and hatching stage. The total accumulative temperature is 968.95°C-h and the lengths of newly
hatch-out larvaes were (3.74+0.04)mm. When the water temperature was 26—28°C, pectoral fin formed on 12HAH (hour
after hatching). What’s more, the formations of intestines have been observed on 48HAH. One-chamber air bladder and
formed on the 84HAH; to mostly larva fish of O. bidens, the behaviour of horizontal swimming could be observed on
96HAH. As the sign of the late larvae stage, the larva exhausted all the yolk sac and entered the stage of exogenous feeding
on 108HAH. Two-chamber air bladder formed on 14DAH (day after hatching). Fin rays were formed on 17DAH, the
formation of scales occurred at the same time which means the larvae reached the juvenile stage. The total lengths of
juvenile were (12.46+0.76)mm. Juvenile fish grew up to fingerling fish on 23DAH, the total lengths of fingerling were
(17.0941.08)mm and there was no difference in the morphological feature between fingerling fish and adult fish. Statistic
analysis showed that the growth of O. bidens was allometric. This study provided theoretical basis for further development
of artificial reproduction and fry culture of O. bidens.

Key words larva; juvenile

Opsariichthys bidens; embryonic development;
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