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(survival rate,SR) Fl4F & 4= K 3K (specific growth
rate, SGR) fyiH4 A" .
Ry(% ) = 100 x Ny/N, (1)
Ry.(%/d) =100 x (InS, —=InS,)/t  (2)
Ry WAFTE R Ry R E AR R 3 Ny AR 4%
R T SFF T RS Ny R i — I ) R A S A A7 1
FIEN S, Ry S Ak AN 4 8 1) - B R e SR T
FeR AR AL 3 S, S0 T A6 I 4 198 (4 ) B - 24
Fe R T TE e m AR 5 SRR AR ], d,
1.5 Sitoh
SIS T BIE + AR 2% (Mean + SD) 3
7N, AT SPSS 22. 0 GE it B4 AT P S AEAS ¢ K
B P A o A 25 S i s E L LA P <0..05 g 2
e

2 4

2.1 SEWNHEEEFEERNZE

1 ATE0,0 ~ 10 d Py X IR 40 45 00 A7 75 R
TE90% LU I, i Fh AR AR AE 70% L L B
FH IR R LE K, X R R Eh A AE T R R R
R, 30 ~60 d NXT IR/ 15 2N 86. 6% =+
2.3% , i HAETG R 45.1% +2.9% , 0 ~10d
F130 ~60 d 2 4B 8] B PN &k 4L A7 16 R g 21K
TRIEL (P <0.05)

®1 GERERENERHFEER

Tab.1 Survival rate of razor clam in different periods

%
I} ] HhJE 20 HhHEE 30
Time/d Salinity 20 Salinity 30
0~10 93.9+2.2 74.6 £2.9"
10 ~30 89.1+5.3 68.9+3.3
30 ~60 86.6+2.3 45.1£2.9"7

T+ FORAAEIE R AR #2257+ (P <0.05) ,
Notes; Asterisks indicates a significant difference between the two

groups of survival rate( P <0.05).

2.2 SEWNEEERKIZNE

AP 1 AT SEG HEA T EI5E 10 KA, k4l
St ST KRR O & /DX BRI P <0.05,
B (a) F1(d) ] SEB0 47 20565 30 R, mrih 4l
%5 WE 5T 58 MG e /N XA P <0.05, & 1
(b)Fi(e) |o SEERZEHAT, Mgl K 7% 7t
RN A T R A K O 0. 15%/d
0.17%/d.0.13% /dF10.61% /d 4 Tit5Hris B3
RFXT L[ P <0.05, & 1(e) ],
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& 45.00 5 b 2 14.50
2 43.00 " G i(l)'gg . o2 1400 * *
= 41.00 3 10.00 — 13.50
£ 39.004 I & 13.00
% 9.50 v 12,50
W 37.00 ﬁ 9.00 1 12,00
2 35,00 8.50 11,50
0 10 30 60 0 10 30 60 0 10 30 60
WA Time/d A Time/d WA Time/d
(a) (b) (c)

L 8= o 19.00r gy

2 7l =30 S 47.00( H30

@ &

g ¢ % 45. 00

o > 43.00 *

g0 i 3 41,00

) * Mo

i  39.00

i EE T

& 2 35.00

0 10 30 60 = o R
WA Time/d Shell length Shell width Shell he1ght Body mass
(d) (e

a.b.c.d HFRRRRIEE A 4K T e m AR = 60 d

YRS,

s T[] — ] [0] R A [ 32 20 1) 47 7 B 3% 2 5

(P<0.05), e 60 d ARFIEEE 4H 4858 K 58 92 7 i MR B A e e R IO, « ROR A EHMAEREER (P <

0.05),

Figures a, b, ¢ and d respectively show the growth trend of shell length,

shell width, shell height and body mass of razor clam in different

salinity groups within 60 d, and the asterisks indicates a significant difference among different salinity groups at the same time point ( P <
0.05). Figure e shows the SGR of shell length, shell width, shell height and body weight of razor clam in different salinity groups within 60
days, and the asterisks indicates a significant difference among different salinity groups (P <0.05).

1 FAEEEXGEE KPR

Fig.1 Effects of different salinities on the growth of razor clam

2.3 #EAL NKA FH
P PR 2 BT e R 2 R B
PRI AR, HLAS B 1] 5

BEMTX A (P <0.05),

ZHEHZH 2 NKA 7%
= Eh 20 NKA i P

2.4 HERBRARse=RGIER

H L 3 AT X HR AT HK 3 1 2 T B a3, 60
d BN . S sh A B ShBER, RS T+
RS ,60 d i BEARIE . X HRZH HK %
PEAEAS B ] S 3 Fimdh 4, 10 F1 60 d B4l HK

50,0 EAEa0 selinisy 30 W5 TP <0.05, 193 (a) ] A HZH SDH
as a0 AR BEE , P AR AL S8 L THE TR .
g:; co.00 J ) * , 0.10 130 d R4 SDH 545 1 3 i T X0 B4
zg 40.00 (P<0.05) {H &% Eh4d] 60 d [y SDH i ¥ AH X}
g o 0,10 7130 d i PEA — A~ B0 B L2 35 A%

10.00 THHIR4L[ P <0.05, 14 3(b) .,
"o 0w« 2.5 miEREEBRBHE

i} 1E) Time/d
# FORAFE LA Z AR R F 257 (P <0.05)

Asterisks indicates a significant difference among different salinity

groups (P <0.05).
B2 A[E)E X 4 % 6 28 20
Na'*/K*-ATPase &8I 200
Fig.2 Effects of different salinities on

Na* /K" -ATPase activity in gill of razor clam

FH & 4 AT X RRZE I GLU & & 258 1ot

& FRER AR, 10 d SiEim. SR
IA%L%FFVE’J#.;@ 30 d Fitdms. AR
10 160 d 1M GLU & & B & & FRhdl (P <
0.05),30 d FEhd] B & T IE g [P<0 05, &
4(a) ], FERARIXT A MG LA FEARRAET
FelG B R R EH,0 d i miE. mihdl
0.10 160 d Ifif LA &t LT XA (P <
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0.05),30 d B3 T IRL4I[P <0.05, K 4
(b) Jo XHE4LMEE LDH M2 fR 556 b E T R
T ETR 60 d IR (. AEhA e T
W) ETHE T R, 30 d B . 0.10

2 2500.00 m#pr20 Salinity 20 D30 Salinity 30
[}
# o 2 000.00
BT
& 1 500.00
B
£ 1 000.00
mg . .
S 500.00
E
0
0 10 30 60
fiE] Time/d
(a)

# FORAFE LA Z 7 AR B H 225 (P <0.05)

60 d X B2 iM% LDH % ¥ % T s dh 21
(P<0.05),30 d BFLTREHLALP <0.05, % 4
(e)]e

80.00, W20
70. 00
60. 00 *
50. 00
40. 00

30. 00

@30
g 10 30 60

BRI SR A

SDH activity/(U/g prot)

20. 00
10. 00

A Time/d
(b)

Asterisks indicates a significant difference among different salinity groups (P <0.05).

B3 A[EER X 4 % AT R AR H A s BB X ISR R R

Fig.3 Effects of different salinities on related indexes of energy metabolism in liver of razor clam

0.45, B0 Salinity 20 EEEBO Salinity 30 8.00. H20 @30
2 0.40 3 7.00
%% 0.35 i E 6. 00 .
@5 0.3 2 BE 5.00 :
@< 0.25 i@‘é< 400
&3 0.20 g
E® 0 =2 3.00
£30. % 2.00
E_, 0.10 -
= 0.05 S 1.00 L Ii
0 o 10 30 60 0 0 10 30 60
i E] Time/d i fE] Time/d
(a) (b)
_9.00 W20
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#HS 7.00
§\> 6. 00 ,
&2 500
=2 4.00
&S 3.0
Pl )
% o 2.00
2 1.00
0 60
IEJ Tlme/d
(c)

s« JR R A2 I AE B 595 (P <0.05)

Asterisks indicates a significant difference among different salinity groups (P <0.05).
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AN T5) B B o 44 % I 5 e BB X I AR S FE AR AR

E; ul‘]

Fig.4 Effects of different salinities on related indexes of energy metabolism in serum of razor clam
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IKFRAERE SR Bl Na ™ F1 K™ 41 i J 395 0] £y %o 1)
T, KT A A 1E H A PR )RR LA K A0 i N 2R
BifRa i B L E B A R T M
Bl B 5E I I Ik BB A ok B X R 8
AR AL 10 R T R AR L 4 i NKA
KA AR T 8K R D BE gT & W,
(Anadara broughtonii ) 1 2 V5 FF ir 36 F B NKA
it 355 P e e 7 AN ) 22 A 6 e 3 1
Th, m R0 IS PR A A, AR A5
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Effects of high salinity on growth and survival, Na*/K™*-ATPase activity
and energy metabolism related indexes of razor clam Sinonovacula constricta

DING Hongbing' , LI Haoyu', CHEN Yihua', CHEN Lizhi*, LIU Qi*, NIU Donghong'~
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China; 2. Sanmen Agricultural and Rural Bureau, Taizhou 317100, Zhejiang, China;

3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, Shanghai Ocean University, Shanghai
201306, China)

Abstract; To understand the effects of high-salinity on razor clam Sinonovacula constricta, the razor clams
were cultured at salinity of 20 ( control group) and 30 ( experimental group) for 60 days. The growth and
survival, Na* /K" -ATPase (NKA) activity in gills, and indexes of energy metabolism in hepatopancreas and
serum were measured at the time point of 0, 10, 30, and 60 d. The results showed that the survival rate of
razor clam cultured in experimental group was 45.1% +2.9% in 30 —60 d. The specific growth rate of shell
length, shell width, shell height and body weight of razor clam cultured in experimental group were 0. 15% /
d, 0.17%/d, 0.13% /d and 0. 61% /d respectively in 60 days, and all of these indexes were significantly
lower than those in the control group. The NKA activity of experimental group was significantly lower than
control group at the time point of 0, 10, 30, and 60 d. The activity of hexokinase ( HK) in hepatopancreas of
control group was significantly higher than experimental group at the time point of 10 and 60 d, the same with
glucose (GLU), lactic acid ( LA) content and lactate dehydrogenase ( LDH) activity in serum, which
indicated that the anaerobic metabolism level of experimental group was lower than control group at those two
time points. The GLU, LA content and LDH activity in serum of experimental group were significantly higher
than those in the control group at the time point 30 d, which indicated that the anaerobic metabolism level of
experimental group was higher than control group at the time point 30 d. The succinate dehydrogenase (SDH)
activity in hepatopancreas of experimental group was significantly higher than control group at the time point
0, 10 and 30 d, which indicated that the level of aerobic metabolism of razor clam increased under high salt
stress. In summary, razor clam can maintain a certain survival rate and a certain growth rate under long-term
high-salt culture. The osmotic adjustment and the energy metabolism of razor clam have been affected under
high-salt culture, and the osmotic adjustment increased its energy consumption. This study provides reference
materials for further cultivation of new high-salt-tolerant strains of razor clam.

Key words: Sinonovacula constricta; high salinity; growth; survival rate; Na® /K" -ATPase activity; energy

metabolism
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