2011 3, 18(2): 350-359
Ht

Journal of Fishery Sciences of China

DOI: 10.3724/SP.J/1118.2011.00350

FHE, REX BRA, WRM DD, kA5

1. , 266003;

2. , 316004

3. R 116023

WE: (Sepia esculenta) (Sepiella maindroni) ,

2 ; 20 25 30( ) 33 36
15 20 25 30( ) 36 s 2 192 h
Na'/K'-ATPase , 20 25 30 36
, 7 , 14 ,
22~24C 20~21 d; 30 , 2

2

(P<0.01); 192 h ,
60 mOsm/kg, 2

s
>

Na"/K*-ATPase ,
,2011, 18(2): 350-359

: ; : : Na'/K'-ATPase

hESES: S96 XEAFRIRAG: A X EHES: 1005-8737—(2011)02—0350-10

(Sepia esculenta)

(Sepiella maindroni) )

, 20 80
[8-12]
[1]
[2]
[3-5]
[6]
20 mm s

[3.7]
Iis BEA: 2010-04-12; {&iT HEA: 2010-07-01.
HEEWA: 863 (2010AA10A404); (200905019).
1EEEN: (1987-), , , . E-mail: shuhanlei@163.com

BIES: , . Tel: 0532-82032076, E-mail: gaozhang@ouc.edu.cn



351

1
11
2009 5
158 1 1
5 3 mx2 mx0.7 m , 20
17x1) , 3020.3,
pH 7.5%0.6, 41 13.1 Ix ,
) 1 h
s 35 cmx25 ¢cmx30 cm
( 15L) , 22~24
3020.5, pH 7.8~8.6,
2
: 2009 6
885 4~5d,
20 30;
1 050 , 3~5d,
22 28
2d 22~24 3020.5, pH 7.8~8.6,
1.2
1.2.1
, 1~4 2
h , 5 , 15 00
1.2.2 2
24~35
17~35 (3]
20 25 30( )
33 36 5 ,
15 20 25 30( ) 36 5
3 , 30 35 cmx25 cmx30
cm ( I5L)

5~8 d ,
, 59 /
70/
(
) ( )
, Oh 1h 6h 12h 24
h 48 h 96 h 192 h 3
, VAPROS5520
Na'/K'-ATPase Na'/K'-ATPase
, 22~24 , pH 7.8~8.6,
, 2/3 ,
08 00 17 00 ,
2 35cmx25 cmx30 cm (
15 L) , 22~24
30=%0.5, pH 7.8~8.6, ,
3d 2
, 10 2
, 2
404d,2
10d
13
Excel 2003 , SPSS
13.0 , Duncan
, T
2 , P<0.05
, P<0.01 ,P 0.05
2
2.1

) , (14.55+2.14) mm,
(10.46+1.69) mm ,

b b b

b 2

(16.27+1.99) mm, (15.07+1.77) mm



352 18

- d
2, ( 1 2) 100 o
, _ 80 - n=3 x+SE
< g
- - - - F @ 60r
6 =5
EE 401 c
I II be
22~24 20 ﬁ b
’ o= -
5~6 h R s 20 25 30 33 36
L
> 2 salinity
38~46 h, ,
1
(P<0.01).
50~56 h, > Fig.1 Hatching rate of fertilized egg of S. esculenta under
5 different salinity conditions
’ Different letters above error bars indicate significant differ-
;6 172, 7, ences (P<0.01).
b 8 b b
2 30 )
9 77.8%, 15 20 36 (P<0.05),
25 (P>0.05) 20
10 25 36 32% ~ 47%,
(P>0.05) 15
: 13 . 14 ) 0.7%,
(P<0.01)
.20 , :
; 21, 100
5"‘6 d, n=3 x=*SE C
80 - 1
¥ 2 b
55
5 , 2 § 40 +
2.2 20 -
a
0
1 15 20 25 30 36
R
30 5 92.8%, salinity
(P<0.01) 20 25 33
2
36 30%,
(P<0.01).
20 > Fig.2 Hatching rate of fertilized egg of S. maindroni under
0.9%, 25 30 33 different salinity conditions

Different letters above error bars indicate significant differ-

(P<0.01) ences (P<0.01).



x1 TEWMERLH SMZHEIPHSEHEN LR

Tab.1 Comparison of morphological characteristics between S. esculenta and S. maindroni fertilized eggs

n=30; X *SE,
newly laid eggs immediately hatching eggs yolk sac of newly laid eggs /d /
. . . - incubation water
species /mm /mm /mm /mm /mm /mm incubation period temperature
long diameter short diameter long diameter short diameter long diameter short diameter
14.55+2.14 10.46+1.69 16.27£1.99 15.07£1.77 5.91+0.10 4.08+0.14 21-22 22-24
S. esculenta
*
. . 9.2 6.3 9.5 9.1 33 23 18-21 23.8-26.2
S. maindroni
o [24]
Note: * means the emryonic development of S. maindroni from Liu et alt**!.
*2 SLEHWMBRIHSHAIFFEESHEMNILR
Tab. 2 Comparison of morphological characters for newly hatched larvae between S. esculenta and S. maindroni
n=30; X +SE,
/mm /mm /mm /mg
species total length  mantle length  mantle width  body mass mantle mantle sigment distribution fin funnel spicule
appearance colour
10.75+0.19 6.06+0.19 5.16x0.21 63.20+8.39
S. esculenta , , ,
6.25+0.46 3.72+0.34 2.99+0.30 19.08+1.94

S. maindroni
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Fig. 3 Comparison of hatching rate between S. esculenta () >
and S. maindroni (m) under the same salinity conditions , (P<0.01) 2
* In the same cluster above error bars indicate significant

differences (P<0.05).

*3 HBERTWELEWZHEININKEEENZI
Tab.3 Effects of abrupt salinity changes on egg fluid osmotic pressure of S. esculenta
n=9; X =+ SE; mOsnrkg'l

/h salinity
time 20 25 30 33 36
0 901.3 + 6.3¥A 901.3 + 6.3¥A 901.3 + 6.3¥* 901.3+6.3%A 901.3 + 6.3¥A
1 668.0 5.2 772.0 £ 6.4°® 907.0 + 6.2*¢ 1032.0 + 3.5%P 1120.0 £ 4.6°"
6 660.2 + 4.4 743.2+3.8°8 917.0 + 4.8 ¢ 1036.3 + 5.3 %P 11203 £8.0°F
12 712.0 + 16.8%* 787.0 + 8.4 9447 +5.0%¢ 1044.9 + 5.5°P 1117.1 £ 15.0"®
24 677.6 £ 2.9 781.6 £ 4.5 936.0 + 6.8 ¢ 1047.1 £6.1°° 1106.0 + 4.6 ¢
48 703.3 + 7.6°* 778.1+7.8°" 930.2 + 5.9°9¢ 1044.6 + 8.0 P 1096.3 + 5.7"F
96 626.1 £ 6.29A 720.6 £ 2.4 9B 921.1+7.6%/¢ 1024.6 +3.3°P 1092.9 + 9.6 "F
192 649.8 + 7.1°9A 733.6 +5.0°Y8 924.1 + 6.0 ¢ 1028.4 + 6.7°P 1151.7+£9.7°F
«C ) ( ) (P<0.05).
Note: Values with different lowercase letters (or capital letters) in the same row (or line) indicate significant difference among groups
(P<0.05).
F4 HRERTHEREFTSHIZHEININESEENZMN
Tab. 4 Effects of abrupt salinity changes on egg fluid osmotic pressure of S. maindroni
n=9; X = SE; mOsm~kg71
/h salinity
time 15 20 25 30 36
0 894.0 + 7.8*4 894.0 = 7.8%* 894.0 + 7.8%4 894.0 + 7.8%4 894.0 + 7.8¥*
1 518.0 + 8.19* 627.0 + 13.9°8 780.0 + 5.94€ 899.0 + 9.8 1065.0 + 9.6"¢
6 508.4 +£9.3°A 644.1 £9.3°® 755.1 £11.4%€ 918.8 = 10.6™" 1102.7 £169.0°"
12 544.7 £ 11.0°A 674.7 £ 12.3"® 805.0 £18.5"¢ 932.4 £ 16.1°° 1096.6 = 11.9%F
24 521.3 8.4 641.6 + 7.3 764.3 £ 7.7°4¢ 895.3 +9.1°P 1064.6 £ 5.3
48 504.9 + 4.0°* 631.3 £ 6.39® 737.7 £ 10.99¢ 877.0 = 7.0°P 1092.1 + 7.1%
96 503.2 £ 4.29* 643.2 £3.5°8 795.2 +9.8*C 944.1 +8.2°° 1150.0 £ 7.19F
192 498.3 +£3.494 630.4 £ 4.8°® 747.4 + 3.8%C 884.7 + 4.4"P 1064.7 + 3.5%F

Note: Values with different lowercase letters (or capital letters) in the same row (or line) indicate significant difference among groups

(P<0.05).

(

)

(

)

(P<0.05).
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A comparative study of Sepia esculenta and Sepiella maindroni on
embryonic development and ability of salinity tolerance

LEI Shuhan', WU Changwen®, GAO Tianxiang', HAO Zhenlin'?, ZHANG Xiumei'

1. Key Laboratory of Mariculture, Ocean University of China, Ministry of Education, Qingdao 266003, China;
2. Zhejiang Ocean University, Zhoushan 316004, China
3. Dalian Ocean University, Dalian 116023, China

Abstract: Fertilized eggs of Sepia esculenta and Sepiella maindroni were collected from the wild and the embry-
onic development of S. esculenta was observed in laboratory. The morphological characters of fertilized eggs and
newly hatched larvae between the two species were also compared. The effects of different seawater salinities of
20, 25, 30 (control), 33, 36 for S. esculenta and 15, 20, 25, 30 (control), 36 for S. maindroni on hatching rate were
studied, respectively. Changes in egg fluid osmolality and egg Na'/K'-ATPase activity of S. esculenta and S.
maindroni were also measured during the abrupt salinity changes of 192 h, respectively. Hatching rates of fertil-
ized eggs at the same salinity and physiological adaptation to the abrupt salinity changes during 192 h were com-
pared between S. esculenta and S. maindroni. The results showed that organ differentiation happened when em-
bryo was 7-day-old, while organ formation occurred when embryo was 14-day-old for S. esculenta. The incubation
period of S. esculenta fertilized egg ranged from 21 d to 22 d at 22-24°C and salinity of 30. Hatching rates of S.
esculenta and S. maindroni under control treatment were significantly higher than those under other salinity
treatments (P<0.01), indicating that salinity of 30 was the suitable hatching salinity for fertilized eggs of the two
species. Fluid osmotic pressure of S. esculenta and S. maindroni fertilized egg changed as seawater salinity altered
during the abrupt salinity change. The egg fluid osmotic pressure of S. esculenta was equal to the medium osmotic
pressure, while the egg fluid osmotic pressure of S. maindroni was 60 mOsm/kg higher than those in the medium.
Activities of Na'/K'-ATPase were not found in fertilized eggs of two species. These results indicate that fertilized
eggs of two species have little ability in regulating osmotic pressure. However, fertilized egg of S. maindroni can
accommodate salinity alteration better than S. esculenta. [Journal of Fishery Sciences of China, 2011, 18(2):
350—-359]

Key words: Sepia esculenta; Sepiella maindroni; salinity; embryonic development; hatching rate; egg fluid os-
motic pressure; Na'/K'-ATPase
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Eig 1 ©5WERERALEIRE
1: 2 , x10; 2: 4 , x20; 3: 8 , X10; 4: 16 , x15; 5: , X15; 6: , X5, 7: , X10;
8: , x10; 9: , x10.

Plate Early embryonic development of Sepia esculenta
1: 2—cell stage,x10; 2: 4—cell stage,x20; 3: 8—cell stage,x10; 4: 16—cell stage,x15; 5: Multicellular stage,x15; 6: Blastocyst stage,x5;
7:Early gastrula stage,x10; 8:Middle gastrula stage,x10; 9:Late gastrula stage,x10.
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BRI €5tk s BEABIE (x3)
1:5 ,a— ;2:6 ;3.7 ,a— ;4.8 ,a— , b— ,C— ,d— ,e— ;5:9 , a—
, b— ;6: 10 ;711 ;0 8:12 ;9:13 ,a— ; 10: 14 , a— , b— s 11: 15 ;
12: 16 5 13:17 ; 14: 18 ;15:19 ;16:20 , a— , b— 3 17:

Plate Embryonic development of Sepia esculenta (after 5 days x3)
1: The 5th-day embryo, a—Yolk; 2: The 6th-day embryo; 3: The 7th-day embryo, a—Eye spot; 4: The 8th-day embryo, a—Mantle cavity,
b—Brachial process, c—Mantle edge, d—Funnel fold, e-Eye spot; 5: The 9th-day embryo, a—Red eyes, b—Fin bud; 6: Thel0th-day em-
bryo; 7: The 11th-day embryo; 8: The 12th-day embryo; 9: The 13th-day embryo, a—Cuttlebone; 10: The 14th-day embryo, a—Golden
pigments, b—Fin; 11: The 15th-day embryo; 12: The 16th-day embryo; 13: The 17th-day embryo; 14: The 18th-day embryo; 15: The
19th-day embryo; 16: The 20th-day embryo, a—Black brown eyes, b—Black brown pigments; 17: Newly hatched larvae.



