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Sriata)ff & W& H . FOmBERFERAG B, TFRoMEEFRLELA BT AREFE R, Fo
., EERRBLRESEN. SFRLT, BENLALERTEANE S, BERGEEAUE YN,
HAEEmEANE T HEREY 1237, REHERE N 27-32, HEMRT 128, FaFEE. F
HERMFABEMBENBRTENK, ZEFTI7TH, FEEFR, FORKERBRENMEE
W TR, FREHRELANGT, 400458 a SAl BRI EE A 00346401, #EH 12-37
Wystgedl g 7. 42, 47, 52 LIn 41ty SAl A& B % % 7 (P<0.05), #/Z 4 32 B, ff &y SAl
A, # 6.041, SAI 55 E 2 A4 = R & B KX R, kR b y=5.894+1.155x-0.034x"+
0.000x°, RP=0.895, H#, ytk SAl, xkk#&F., HEH 7, 42, 4T 520, (FaMFEERY
KT 50%, #HE N 52, A7 B, {T@ES 3. 4 RFFEELHEH 0, FHENH 22, 27, 28, EFH
FESKR, [T FEFHE 0% L, HEAE 1737 HE KN, F&FF 0 %% 60%-85%, HiT#
i E e, HhEN 20, FEFORARKRAME, N 85%, FTaBEFLRRERS, &
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fPHES LA & B 1 5 KA (BT G 0 55, 2014)
U A7 A KB R i s e (B 0 88 5%, 2014) %%, #h
JEAE N E BB, X 2R IR ST
AR RE . B WL frais . JrR . fr s
AV, FHRISE(2010)/F 58 T 28Uk BT
JE W38 0 T A2 ) BOROK i IR, SR BOR

(20.32+9.67) cm #1(10.20+0.63) cm 4 fa Fl7EEREE Ky 0
() 28 5% v i 2 308 i E] 4 1 Ol (1.63£0.23) h Al
(0.77+0.23) h, HFEELE A 10 AYMIREL BE 385 o al LIAF

* B R E FR-AVE T H (2012DFA30360) % ) [This work was supported by Ministry of Science and Technology | nternational
Cooperation Project (2012DFA30360)]. 5k 4%, E-mail: zcl643228594@sina.com
O @ilfEE: B 8, UF5h, E-mail: ysfrichenchao@126.com

ks H 1Y 2015-10-26, Wofg ks H #1: 2016-01-12



78 ook B

2 )R 38 %

% 96 h Db b %95 (2007)VIA K, £k B8 ) S SC R BgY
B KR, SR MK BEE M2
Na'-K*-ATPase i /1A . E &M, R R AR fb A9 iR Bk
K, M5B 3 E MG 22 Na'-K*-ATPase 7% 1 F F& 5 B
Yo TE SR BUHRBRLN 10 X W BIR 5 5 Y T A2 S 06 v 2 B
TEERE R 6 I, 4 BAET- IS M40 N 4 1,
24 h N4 45T (Berlinsky et al, 2000; Atwood
et al, 2001). hF E T SR SC R R HRiE ,
WEFTXT 5 E 8 ghta, R X AR 8UREsf - ny TS 5 . JF
TR B 52 B AE 5T o R WL HE , AT DL 2 R
FEXT HE S a0 S B R AN A s L RO SR T
WHRMES, MfE RN T BT e e 5Ll
A=, AFE S RO R A
P8 150 5 FH BT RN 22 B A 2 0 QB (P-4, 1999),
AR R T B B R B AE TR S T L R R i
L0 A7 NIRE FR M AN S IR B B, &
KRBT, X—iT B =R “fak i
(RS, 1986). WIRANEREfFAITO ., HEAER
5REHRENRR, B FEFARKEICT ol W
W, MEREZAER T, ShERREENNERZ —,

B BRI REAS AR = A LA T 1 AR 2 (8 KB 4,

2012), AW TF R L BEX AR SR SR £ T )
JF VRS B A2 o34, DGRl A = SR A B A o

1 M5
1.1 #FRSRIE

SIEHG FH 2% £0 Ry rh KT BRI 5T B O K A
FTEIH G R X KFEAKARAFGEEN 34 i
Fhft, 76 7 mx3mx1.2 m 15 MK SR, Em
FIAR = OS2 I, WU 32 A DA AL I Ak, 3R
R, 4K M (2.69620.087) mm, BELFIEEE
M KN 22.6-26.0°C, EhE Sl 32, DO=5mg/L,
pH 3} 7.4-8.1,

1.2 S H*®

121 SRIHEMHEGEE MR35 2% BUHE B8 HL
M AAFER I 5-36, HidhE N 15-32 (HFERSE,
2007), wE 10 MEREERLRE, 430k 52, 47, 42, 37,
32, 27, 22, 17, 12 f1 7., B EEREEREK UL H ARG
AR ER: b e s 1 A, ARG R 8 2 PRV K i — 2 EL )

(). 27053 R IR A R KBS T, B S B
JEVEE 2 41T,

122 RREHZETFIFEAELENIFHMN T A HR
WL BTG | 1% 1 4 AR AT A R SE I 4 R
BRANEREELL (MK 1000 miI)BERRHCE 100 B, 056
KM (25.0£0.5)C, T, TR, HKER,

b 24 h AW HIET (0, I sEAeT- 4,

HEFARTRIET, TR A S

SAI=Zk:(N —hi)xi/N
i=1

K, SAl NAAFTE J1 48 0 (Survival activity
index); N A SCKE IR AT AR ; kK M P aifseT
S B RE s hi SR s | ORI R A8 TR (R R AR 4%
2002).,
123 ARAHELHTHEF O EfBZRFEHN T
ERBERR R B K B AL IR AR AR ] 1.2.1,
TSI YR U S 2 d AT 2K R (2.914+0.243)
mm], FABERRAS 100 B, AR, #kEE . 1A
AT 1 AERE A 8 45 7 2 %€ 1 (Brachionus plicatilis) , #%
P2 BN 10-15 A~/ml B H 15:00 SE it ARtk 47
LT AR, THRTE R, MRS REAREL 10 BT
BB, TR OR | BEREEE
SREE, BHIEE, RBRDEK,

TF F1R(%)=(3 d JF 11 14 AU 5 A1 540 x 1005

PR (Y0)=(F 2 R 450/ R 71 S 450) < 1005

P o = R B HU) BB R A ) BB
1.2.4  H 3B &2 5 R ULV 4 (8 £ 55 fE 22
(Mean+SD)# 7~ . SAl, JF HSREE A SPSS 13.0
AL, LR R J7 22 3 HT 777 (One-way ANOVA)
SRS, RN EYEKSE P 0.05, P<0.05 k2
FRE, RZERARE,

2 HR

21 AREEH:ETFRUFEEFERN SAIE

201547 A 14 H-8 A 3 H, Jt/aiilz 34itfrfa
TEANRIEREE N Y SAL A, HAR IR 1. X5 3 MLk
SAIFIE R F B/ i 35 25 A K 00 A Sh FE 4 2 i 22
S, SRR, HER 12, 17, 22, 27, 32 137 Y
SCEREH, SAl HEM 2R, HHAMHZERDE
R R 47 5 52 IR Z Rl SAI {E B E 25T,

1) Xu T. The effect of environmental factors on energy budget, osmoregulation and the activities of antioxidant enzymes of
Centropristis striata. Mater’'s Thesis of the Ocean University of China, 2007, 1-64 [{&x¥%. 5% 1% 484 EECentropristis

striata BEFEACHT . 2B FGT RS J1 BRI, b B R B 5E A 2A238 3, 2007, 1-64]
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Tab.1 Effect of salinity on the survival activity index of C. striata larvae
EI1R4 ANRIER T B AR AA1E 146 8k SAI at different salinity

Batch 7 12 17 22 27 32 37 42 47 52
1 1.465 7.250 7.365 7.640 7.840 8.205 3.745 1.750 0.340 0.020
2 0 5.465 6.155 6.165 6.275 6.810 4.580 0.690 0.150 0.090

3 0 0 0.294 1.413 2.065 4.188 3.800 1.444 0.040 0
S ERREZ 0488+ 4238+ 4604+ 5073+ 5393+ 6401+ 4042+ 1295+ 0177+  0.037%
Mean+SD 0.846°  3777°  3.782* 3254 2987  2039° 0467 0546° 0152°  0.047°

& AR AR RERIR W32 7 (P < 0.05)

Note: Different superscript letters showed significant difference (P < 0.05)

X245 7, 12, 17, 22, 27, 32 f1 37 FHETH) SAl
(A BEEES . RN 42 F 7 (2840 5 HAbZH 1
SAI Z A4 B 22 57 o SAL BUEIN 7 Ay 32>27>22>
17>12>37>42>7>47>52, XtEL 1 SAl (B34 T [E T4
Mr, MG REEP (5) AR B (R R/ N BT
SRR EEORIE R TR . RS SAl TR Yy
R3] i E K (8] 1)(P<0.05), SAl SR HI£F 4 =K
ML mBoe R, HEKRR N y=-5.894+1.155x-0.034x
+0.000x°, R?=0.985, M1, yfU# SAl, xUEELE,
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Fig.1

ANl BEE A 2 2% 5w (P<0.05)
Different letters indicated significant difference (P<0.05)

22 AEHEEHTEARETENEEER

ER B X SR BURBRAT 0 B AE TS SR R R LA B 5 )
(% 2), TEEREE 7T-B2 JuRElN, BEGEREER N, fF Ml
LT ERANES SRR 7, 42, 47 i 52
N, AP FETS R T 50%; 4488k 52 Fl 47 I,
fHATESS 3. 4 RATEFREN 0; MR 22, 27 I
20, KiEEH 5K, fFamfEE R84 80%LL I,

HEWNEYREFEFORHZIE
SUARES e 2 d BPA] 0 25 E RIS

2.3

DB PSR IR, {7 25d RFEAREE, 3 d
INf IR R E R P A A S e T R (B 1) 4521

x2 ARHEFHTRYUEEFENFETE%)
Tab.2 Effects of salinity on the survival rate of
C. striata larvae (%)

frfa H AN T AR 2R

# Day Survival rate at different salinity

age(d) 7 12 17 22 27 32 37 42 47 52
2 225940 945 965 975 975 78.0 50.0 44.4 115
3 220 780 87.0 886 89.0 90.5 655 48.0 425 0
4 220 645 820 855 86.0 905 635480 0 O
5 135 610 79.0 835 84.0 89.0 580340 0 O

TN, TEFREE 7-B2 JE[IN, fr gt R BT R SR
st iash, $hps 7. 12, 42, 47 #1 52 i, {14
BT 13800 ARG 7EER N 17-37 WIE I, {1
FFH %N 60%—-85%, #h Ak 32 (), f1HfFF 31k
F e K1H, A 85%,

24 BEMNFUFEFEEBENZM

SRBUGRET T OB, ARERELSMSET, 17
£ 1) $5% SRR 5 B S IR R 1 AR i H (3.
B 2), $hEEHR 7, 12, 42, 47 f1 52 i, ff e
R E R RS, AT A OF 1 -5 d 1) 1)
P 5 Bl A B R R HERS A PR R TEE SN
17-37 FE B, fr S Re e, HL R I E) Y
WRIE B IS ShEANZ N, HEN 32 1), fFafE
AR PR EIRA, R RIA 85%, 8 difff ik Ein
M 5.45 MR HUE

3 itig
31 HENESEETFEENREENESM

IR A G K Arf k B EZEAE SN
Tz —(Yasuhisaet al, 1993), HXHfa %) SAl {HFIFE
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®3 TEBEFHTEUAREFENERE%)
Tab.3 Effects of salinity on the feeding rate of
C. striata larvae (%)

frfH N EE N UL

i Day Feeding rate at different salinity

age(d) 7 12 17 22 27 32 37 42 47 52
2 25 45 60 60 65 8 60 30 15 O
3 3 30 75 75 9 9 35 15 0 O
7 40 8 8 8 8 8 65 45 35 0
8 45 60 75 75 8 8 8 55 0 O
=07 ——3d

2st

k=

24

=

LN

W2

|

«lr

%0 1 1 L L 1 1 1 h

7 12 17 22 27 32 37 42 41 32
ELPE Salinity

Kl 2 A[EERBE ST S BUREei T iy S v i

Fig.2 Thefeeding intensity of C. striata larvae
at different salinities

TR BL A A e, FEE EL A SR BEVL IR Y, AT A
SAl FIAEIE A, $h B AR = #B 2 AT 0 5
ToREFE FTF, Tytler Z5(1988)WF58iA Ny, WIMEATfh
TERIRER BE SRS I, AT M AN BB R, THFERfE
B AR AL . Faulk 25(2006)i i3 67 58 %
# {11 (Rachycentron canadum) %l ff1 & B, 41 fa %) 26 i 1Y)
i 52 5 H A G, H IR BT 32 Mk . AF oY 3%
WY, AARIEREE S5 T , ARIRIFHERAT ) SAL {EA K
DX, 3% 55 A2 0RG B9 0 I A O (A 45, 2002), i
B ER B O A B, ARWFgTh, SRR
fE 12-37 MBI, SRoUgRERir A n) SAl {Hh
4.238-6.401, 1715 % N 58.0%-89.0%, ihE Ky 27, 32
B, SAIEMAATEBR B KA, FAE0HRERT s
HERE R 12-37, &Ry 27-32, X 5%
T 45(2007) 15 Hi 114 4% S0 B e B ER B 0 B A — 3K

AN K 2K R A TS B EA — 2%
5 Jiti Ik 5 45 (2008) T Sy, A5 T A B 61 (Epinephelus
malabaricus) {1 i i B #1 o 25-40, feidi 3k ol
25.6-31.7; RIEFEL (013X £, =804 5 fa
(Epinephelus moara)f{-ffif ‘B (1) £h & 75 Bl 20-35,

IR 25-30; K & 55 (2006) 4 i #tl A1 B
(Epinephel us coioides)f1-f1 (143 B A7 1 £ & > 1040,
OB N 15-30, SRR A BEMAHIL, &KL

R SR AT B0 T R Y LA
J1H55

32 BEMNFLBEEFEREREIHZM

Vernberg %5 (1981) 57 % B, M & A BE 5L B T+,
B Na'-K*-ATPase {if It & 1a5% , B RE &R
BBV MR EEREARET, Na'-K*-ATPase 1915 J1 %
fi%, AR RE Rk . EhEE M 2aa i fn s A
By 38 5 — FR 51 A A BRAR AR R 2 R N ANB OB R -
AT M A KA | SRR PRI IR IG & & 45
A RAE bR AR AR N 122 Ak (Lein et al, 1997).

HET, EREEXHEK R & 52 m O A Hal
KSR 2 45 (2004) W 92 T 4} 4l 52 4 11 1 (Hapal ogenys
nitens)7E A [l 66 B N I ER B E L, AEERE R 144455
RN, A e s 2T mE R, wihE
29-34 [X[i], JFHREk 90%L) [, 24-34 Fiffu/E
FRHLRERC N IEH R BE VS I R M55 (2009) 1A A
% Ak £ (Tilapia) (£ 7E 2—10 (9Eh B BN, T 1R B
IR BRI LT, A T S IRBIEIE, R
Na'-K*-ATPase {if /i385, 3R TR, Hl3E
BHRERAITEE R, kB gm. Hok, &%
JE ST i, faE R U ME, AP AR e B R KR
2 Y AT fL Ry B v, R AR A AR A — R
TR FE A o AT 25 S R, 76 17-37 R BEJE R
S SRR AT B BT R TR, HOE EER
JEE U L PR AT %) 5% 5 5 B2 o 5 3] ) S 4 i 30 347 3
B, EhEEON 32 B, ORI R A K, 3d
fHE T 135k 85%, 8d 7tk Bk E N 5.45 M4
MR, R AVERARER B B R T BT
B, AP B ERE IBRAL, X 0T RE S5 Eh B s I
T AFHI958 T i s i A - fa i B B G

o A IRER 3 e

=

33 HRESHFAEFEN. AFOMBERNXRRHEF

s, FEABARAEOL T, WO BAE
BRI TN A7 — B[] o 75 s 8] ) B A
S TR A 0 N TR A O (IR AR 48, 2002)
FFEAF I B I B, SAL(EB Ry , il 2 A7 0
F SAL{ELRT LI WA £ A9 35 7, S 17 4 7 52 5 B0 ) B
Jito BEAh, HTEREE ., EIRAFMAAL, AN
ABR, HERBUINA —E 255 . £ i Sk, SUKEE
SAI {ER AW AT 35 SR T, BT LA f
PG R IT IR RERR R LIE AR, AT S e b
FIWTF 35 J7, I LA W O s MR IR B0 . T2 4
25 (2013) A, it SR AR AR T 2 A I Y R
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Effects of Salinity on the Survival and Feeding of Centropristis striata L arvae

ZHANG Chunlu*?, CHEN Chao™”, LI Yanlu*, ZHANG Tingting"?,

LIU Li*? QU Jiangbo®, SUN Tao®

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306;
2. Key Laboratory of Sustainable Devel opment of Marine Fisheries, Ministry of Agriculture, Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
3. Yantai Tianyuan Aquaculture Co., Ltd, Yantai 264000)

Abstract Here we investigated the effects of salinity gradients (7, 12, 17, 22, 27, 32, 37, 42, 47, and
53) on the survival, the first feeding and feeding of larval Centropristis striata. The first feeding rate
(FFR%), the feeding rate and the feeding intensity of early larvae were also recorded and analyzed.
Newly-hatched larvae were used in the starvation test to measure the survival activity indices (SAls) at
different salinities. The results suggested that salinity had strong effects on the survival and feeding of
larvae. The suitable salinity for newly- hatched larvae was 12—-37, and the optimum range was 27 to 32.
The survival rate, the first feeding rate and the feeding intensity were reduced when salinity was below 12
or above 37. The SAI of newly-hatched larvae varied between 0.034 and 6.401 according to the salinity.
When the salinity was between 12 and 37, the corresponding SAls were significantly different from those
at salinities 7, 42, 47 and 52 (P < 0.05). The SAl was the highest (6.041) at salinity 32. The relationship
between SAI (y) and salinity (X) could be described as y = —5.894+1.155x-0.034x*+0.000x%, R =0.895.
When the sdlinities were 7, 42, 47 and 52, the survival rate of larvae was below 50%. There was no
survival after a 3-day treatment at salinity 52, or after 4 days at salinity 47. After a 5-day treatment at
salinities 22, 27 and 32, the survival rate was above 80%. At salinity 17 to 37, the first feeding rate varied
between 60% and 85%, and the maximum (85%) appeared at salinity 32. The highest feeding rate (85%)
was also observed at this salinity, and the feeding intensity was 5.45 rotifers per larvae on Day 8.
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