F16E5i 63
20094F11H

Journal of Fishery Sciences of China

HE K PR Vol16  Nob

November 2009

IKIREE (Mg +Ca™)/(Na'+K") Pb B X FL A0 T 4R 40 R 4 1< 0 g = 0 S A =2 M

AR ENM? EF?

(1. DK REEE R B IEFERT, 2R TN 5103005 2. FRIETAE RS 20R AR K IR HE A S50 2, LR 75 5 266003 )

E: SRR AR RIRBOK I B F AR 72 R TR ZEER B 30.2, pH 8.2 I ARIF T, W58 T /KEREE(Mg™+Ca™ )
/ (Na'+K") FUAEXF PLA € X MR Litopenaeus vannamei ) 4 SR A= A A RE S WS BRI . SERGFF4E 45 d, 450 o, K 3R
(Mg*+Ca™ )/ (Na"+K") LR X JLANIE XTI A 4 56 R SR BT (LA LA RE PSR .35 ( P<0.05 ). FLAATEEXS
HRXHIE( Mg +Ca™ ) / (Na'+K" ) FC{EL /K FRIE TN 32 AR5 , M4 458 ( Mg™+Ca™ ) / (Na'+K") HUEK FRBE YT 52 Ty, A
PRI, TE LI IR FRFE A H BT HEA T ARG SR JRK B985 2E ) I 5 RE , A ZUHE B2 8 - ARk BE R LU (1, SRR A RE 2

FRFRIE T | P EKERRE,2009,16 (6) @ 914-922]

IR (Mg +Ca”™ )/ (Na'+K") HUff; JLANTE XTI AR Rl

HEEL

FESES: 0178.1; S966.1 XERFRIAAD: A

F M 20 22 90 A AR I, Xof MR A P Bl 7 A i
SetE R E TR LIk, X oK = i i O 2 7R i 5
A ESE) T2 E R s I PR SR M R ok
FEUF, e S WATEELR A TG R/ IN, T ELXHERBE R 5205
ATyl ok, X IR SR A AEAR A IR TR AR T
TLESHE R, e T R A FE X 4k

ORI, 45 i R JSUK B T4LLT-22 07 51, B 72
[ %) EEABAR T Tk o AR AR R . 7K A e
JFEFR” FEANIE T PRt R T ELAS [R) B IXC
IKAEEREFES TR E A B AR IE S AR HUIX R
SRIBIK IR ABASRE B T X TR SR sl IR A SR A
HEAE Y, Boyd 28 S sk R A B, PR T Rk
K B/ KL Mg A5 e E R = A
) —LEER MR, 0 KR B> Ca™ P X TR T
FEAI AR R 150, 388 5 R R BN T AR 7K AR S AR R
AR A 7 TR L Bl K AP R R £, 4
KeI™™ s KOH™; (it Mg™ W gk, 4 MgCl, s

WtsBEA: 2009-06-03; &ITHEA: 2009-08-04.

&3

XERS: 1005-8737- (2009 ) 06-0914—-09

Bl Ca™ NVRINES £, 40 CaCL,”™, FEVH T /KAK B 75
SR, TE R AR R OE K I B LU (R A T, 4]
UK A AR Na'/K* HUfE o, Mg™ 5% Ca™ %
ARSI H VAT Me®/Ca™ LU ", 3t Na'/K* 1L
{1 75 , Forsherg %% S BRI T /KSR IGEEILT
1. Sciaenops ocellatus ) WIFFIT 51T Jf/K 1) Na'/K*
PO 23 (R 5 T Zhu 25 1Y 2520 4 BT 1 78
R 30 HUREE T, FLANTERTIT ( Litopenaeus vannamei )
A LA K A Na/K* He A Y0 2 25.6 ~ 119.3 (mmol/
mmol ) (Bl 15.0 ~70.3, mg/mg ), i fi HAE < 3o e pe
(7K AR Na'/K* L AE Y B2 40 ~ 43 (mmol/mmol ) ( B
235~ 254, mg/mg ), M Mg™/Ca™ HLIEAIBFTE LS A
& PR BT T K 38 B Meg™/Ca™
FEAE B R 302 2.0 ~ 3.0 AT 1.8~ 2.2 (mg/mg), i 7K
BT Mg™/Ca™ HUABN FFe sh B K S 5 1 oA
DLARE . SR, PR Ry PRt AR JBK 4 B3 R 2 RE AL,
AR AT RERIR B> 2 R AR 7, ok & Rl

EEWH: H5ARPHEIEEIH (30800851 ) 5 EIZAESBITHRIIUH (K2002-16 ) 5 T KRB TEBE R K DT 9 45

PERMITBE T SEASRHIR Y 55 2% £ 1009 42751 H (2008 YDOL ).

EEBEA: AR K (1978-), 55, 1t BIBESE 51, NSE/K)™ 9500 Sk AE A S R G EIIEST . Tel: 020-84459440; E-mail: changbo@ecowin.org

BIES: #UUMK . Tel: 0532-66782697; E-mail: dongsl@mail.ouc.edu.cn



55 6 34

KA KB (Mg +Ca™ )/ (Na'+K") HUAE XS FLAIE XTI IF A K RIRE i S 52 915

TR A i, AR SR e R LR Na'/K” HR(E
Mg™/Ca®™ HLAEL )y ORI T IR K AR A B R, HLAICR
FEARMETTORE

BT LA B JE A, ARSI 7E K AR Na'/K™ L (A
Mg™/Ca®™ FUAE ¥ 1E % 1% B R, AF 58 (Mg +Ca™ ) /
(Na™+K") AR PLARE X R A s S AL, SN
Rl KRR B DA X iR TR S R AR FI 2%

1 RS T®

1.1 SEWHRESRIEFNE 7=

JUGATERTURER A 5 5 B 52 5@ SR AR 3, 349y fk
AR AN, XTURIZ I SEEG % 5, EER R 30 (A
SRUGAK TP F7 10 do L TR, B KB I 25 gt
SRR AR 2 YR (8 2 00 F1 18 2 00), %tk A1k
20 AR DU S5 SR T K A3 8.74% R
1 41.58% FH G i 8.36% . K53 10.75%, fig & &5 i 0
19.37 kJ/g (+5),

1.2 SRISGIHA0 N TigkpoEd )

g ¥ HRBR A B - 5o AN - ] e B0 T
P, SEE0 K DA TR 25 88 ok Be il A T
£ 7 B T R K R A IRA A& T3
7, HAR 2 ) 28 ARG PR, 7E DR IE LA £ B
HAth A3 1) B T BEA L E AR R T T, RF Mg™/
Ca™ U {H R 3.13 H Na'/K* L {H 4 27.8, {H J& Bl A2
(Mg*+Ca™ )/ (Na'+K") HeAB. JAFELAFI N T K ER
JE4 302 A4, pH 8.2, TETRSCHGBLRAN [, AN S0 1k
BT 7AALEL, R1,R2, R3.. R4, R5. R6 1 R7, H:
(Mg™+Ca®™)/(Na'+K") HAH 5 %1°4: 0.08.0.11,0.15,
0.24.0.36.0.51 fi10.71, HrAb# R3, A Mg™ . Ca™ .
Na*", K" & i fll( Mg™+Ca™ )/ (Na'+K") HCAH J IE %
WK AOMEL, VE XS I, Na' | K ¥k AR B T & 56
1% {% CCD Simultaneous ICP-OES ( VARIAN) 1l 5,
Mg™ . Ca™ W & I EDTA 4% & pk il s ™ 454k
PR F A E R 1,

x1 IXBRAALBKNEESFREREILE

Tab.1 Concentrations and ratios of major cations in the experimental artificial seawater

AbF Treatment

IiH Ttem

R1 R2 R3, R4 R5 R6 R7

(Mg™+Ca’+)/(Na™+K") 0.08 0.11 0.15 0.24 0.36 0.51 0.71
Mg /(mg - L") 607 858 1109 1611 2113 2616 3118
Ca™/(mg- L") 194 274 354 514 675 835 995
Na'/(mg -« L") 9913 9707 9271 8330 7426 6505 5561
K/(mg- L") 356 349 333 300 267 234 200
Mg™/Ca™ 3.13 3.13 3.13 3.13 3.13 3.13 3.13
Na'/K* 27.84 27.81 27.84 27.76 27.81 27.79 27.80
EREF Salinity 30.2 30.2 30.3 30.2 303 30.3 30.2

B IRGE T, 156 24 h, AR5 PR BUR /N — S
WRZE AR, S WK 4R 48 TR Rk 4, Sk 5
BT R FR R, KA 2 0.001 g0 i 28 3 1 1A o
F(1.135+0.002) g CFHI{E £+ bR ifER 22) 1525
HF 170 |2, Hovb 112 B 5% A 28 /> Bl B K Ik 46 (45
emx 25 em x 30 ¢m,30 L), &K A A 4 2,
1A 45 d (2004 4E 8 H 17 H—9 A 30 H) 9K
S, KRR B ERE R 30.2 fH( Mg +Ca™)
/(Na™+K") HUEANFE N TR, 7 b3, 44k

AR OKIGAEYIREHURCE . K%M -2
AR, By IEAREk . SCE R KIS ARG, B
PR A K 172, PR FE AR 48 AE 6.0 me/L LA F L 2
TE 0.4 mg/L LR o 5258 5 (] LA 2 458 i, 7K I 45
FE(25.020.5) C. JEIRJEWIN 14 L : 10 D, SEEH
V1) 5 R 3 e A ML T AR PR DR AR 2 YR (6 < 00 FlI
16 :00), 734k 42 FBIFE 65 C T+ fu i, P17
T8 =20 C U TAE SR T AR AR 53
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1.3 e EnnE

SIS R], BERAR R DR ERAR B AR L, AR
HZEMEAENR TS 3 h YRR T WA A B
ABERR,LE 65 CHET A G IRAFAE 20 C. K
WCHEHR AT B, IFAC SRl K I a) . SEae s I, S i
B 24 h, SRJE O REAS A GAR N O EF 730 P AR
J FHBEARTE 65 CHET A, (PRI R K 73 &
LU S BRI O, BT AV RAORE R
TESTHTHTEITE 65 CHOFTHE T B ke & A
FICZE MY Vario EL T CHNOS Elemental Analyzer
( Elementar Analysensysteme GmbH, Germany ) | %2,
SRIG SO & R (LR x6.25), FEALAYAE
{ELH PARR1281 BUSRS AR (XI5 o AR MRS
IE 3 U, BEFEIE
L4 HESHRESH

SIS )RR A3 E 2% ( Weight gain ) M5B AT
( Moulting frequency, MF ), LA B5( Wet weight ) 119
isE H: K Z(Specific growth rate, SGRy, ) FIE 54k
% ( Food conversion efficiency, FCEy, ) 43 4% LT
ARG

HAFEA = (W=, )/ W, x 100%,

MF (% - d"')=100x N,/ (N,xT),

SGR, (% + d™)=100x (InW,~InW,) /T,

FCE, (%)=100x (W,-W,)/C.

e w, 1 W, 3 R R R AR IR A BT (g ),
N, B EEH, N, ZoRIF R, T 3om A KL
BHIREL, C Fom XA S e RPN T4 B i (g )

SGR #1 FCE LA 1 ¥ Bi(Dry matter ), £ 1 [t
( Protein ) F1HE & ( Energy content ) 7R3 44 SGR, .
FCE,, SGR,.FCE, , SGR, . FCE,. 15757kl I,

I W BE(R., kJ) 4K 48 X5 4F g8 & Ik 2 7 2
C=GA+F +U+E AR, T VLT k15

BERE C= B E R x RH6E

A KRR G.= S5 ARBTIRA SRR - WA AR ERE,

FERE F= 3T x FERE

HEMEGE U.=UN x 24.83,

W BE R=C.~G.~F.~U~E,.

Uy NHEME IR : U=Co—Gy—Fy—Ey, 5P
Cy Gy Fy il Ey 33RO R A AR SRR R
Ro WAL 24.83 JEXTHRHEM 1 H( IR IIERS) Bk
(YRERE R 24.83 k) "L N FESEA0 T B4
JRE AR 7 3 L A R

[F)— AR 1 SE g At P340 VR 1 IMREA
fl. FARBIGEH 20 SPSS10.0M™ kAT, T
BRI E R 5 2253 BT (ANOVA ), I 2 5
% (P<0.05) Wt — 2% 25 AL BRIA] #£4T Duncan’ s
HIESTHT
2 GER5HH
2.1 TFiEFAGLE

THURAETT R A ZE R LR 2, 2P Ab 3
() FLAFIEEXT R AE 45 d Az K 5250 1 1] i A7 16 3R 18
100% , TCAET 4

®2 LEHENMENTOEREEK BRNFEEEUS D

Tab.2 Weight gain, feeding and survival of L. vannamei during the experiment (45 d) n=4; x+SE
AbEE WG BT /g LAK T /g R % BERE/ (g-ind") TG 1%
Treatment Initial weight Final weight Weight gain Food consumption Survival
R1 1.135+0.001 3.027+0.134" 166.72+11.77" 3.343+0.065" 100.00
R2 1.135+0.001 3.376+0.202° 197.47+17.76 3.744+0.149" 100.00
R3, 1.135+0.001 3.878+0.055" 241.78 £4.55" 4.062%0.060" 100.00
R4 1.135+0.001 3.499+0.180" 208.30%16.00" 3.666+0.192" 100.00
RS 1.135+0.001 3.441+0.163" 20320+ 14.17" 3.635+0.160" 100.00
R6 1.135£0.002 3.362+0.144" 19637+ 12.77" 3.442+0.135" 100.00
R7 1.135£0.001 3.143£0.128" 17691+11.21° 3.284+0.163" 100.00

T [Fl—F A B AN R TR B o) 25 5+ B35 (P<0.05) 5 R1-R7 BEELILAE 1.

Note: Data with different letters are significantly different from each other ( P<0.05 ) .The desighing of treatments R1-R7 is shown in Tab. 1.
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FACPE S AKIBE( Mg +Ca™ )/ (Na™+K" ) HUAEXS FLYRIEERT AR IR A= R AN R B i S i s 917

JLAAEE XT BR A B8 B2 3% (MF) Wi 1 Ffr 7, M
ZSLI A PRS2 AR 2 ( P<0.05 ), X4 R3,
M MEF 541K, R2 . R6 F1 R7 [ MF {H#R 5.3

13r
n=4

_
© =

-

BRI /(% + d7') Molting frequency

=T R3: BUME( P<0.05), R3.. R4 1 R5 1) MF
Z 8] TG A B 2% 5 (P>0.05), 1 R1 [ MF {H .2
= B R7 SN HA A AL FRZH (IEL( P<0.05 ),

¢
be
b b b
E ab
| i I I
5 1 1 I 1 1 1 1
R1 R2 R3. R4 R5 R6 R7

AbBREH Treatment

P PLGNIE T IR AR S 6 ] P A5 S A
FEIE ] EANIRI Y Shl 2 A BRI 22 5 . 25 ( P<0.05 ) .
Fig. 1 The molting frequencies of L. vannamei during the feeding trial

Bars with different letters are significantly different from each other ( P<0.05 ).

22 EKER
TEA A S 2 W), 45 20 SIS MR A A4 B (1) K&
AR BB B EEF(P>0.05), FEILE 2, T7ESE
I 25 R, 52 KR (Mg +Ca™ ) / (Na™+K") FLIE 25 1k
1R S M), A7 S Kb B P W ) 2 (R I b 7 A T S 1Y
25 (P<0.05), 4bFE R1, R2. R6 F R7 41325 MR
S A R /N TR IR ZE R3 BB (P<0.05),
1M R3.. R4 Fl RS 412 [AIJCHA i 25 5 (P>0.05 ). SC50
R 48 H R A2 KR (Mg +Ca™ ) / (Na™+K") HLE 284k
145 M AR (235 (P<0.05 ), FL 454 B[] fr) 25 S5 19
ESXHUFAg AR TR A R —E R 2 PRTLUE I,
XoF R R AR ot s RN 3B LA R3 A a0 [ P i
AN N A
Xif R A 4 2 AR KR (SGR ) 25 LI 2, SE 5
Ab BT FLAN 58 X6 R () SGR 20 8 35 ( P<0.05 ), 4
HILIRE(SGR, ). T HE(SGR,) & H(SGR,) FIEE =
(SGR, ) KR B4 TR A K AR 1y b e A AR —
., AbFE R1AIR7 1Y SGR, &M T X AL R3. 1

{E(P<0.05), MiHAx 45 Ab B2 5% BEATAY SGR, TG &
F25(P>0.05), 4bFH4] R1,R2, R4, R5, R6 £l R7
() SGR,, Z [A]48TC i 35 22 5 (P>0.05 ), 4% b #HL4H Xf
R SGR,.SGR,, F SGR, Y22 A A 58 2 AHIR], HAF
R1 2% SGR {H 5%} IE4H R3, A & % 2 7 (P<0.05),

HApR AR o 8 22 5 (P>0.05), & 28 1] L
F i, RS K AR(Mg™+Ca™ ) / (Na'+K") HofH M R3,.
B R7 2RI AR SIS AR Y SGR Y 5 K I 22 A %)
28 M, 10 24 (Mg™+Ca™ )/ (Na™+K") H {5 M R3. 3
R1 /N B BEAR S, X R SCR (A1 288/, 3
& LA T Xt IR 14 A A B X KA (Mg™ +Ca™ ) /
(Na'+K") HfE FE A RURR
23 BRESEMELNE

SIS ] AN ] A SRR 0~ 4 B o S

(P<0.05), £ .3 2. R1, R6 Al R7 4132 B HRAYG-F- 15
BB/ N T X IRZE R3, (P<0.05),{HJ2A0 3 R2
R3.. R4 Fll R5 Z [8] L)} R1. R2, R4, R5. R6 Fl R7
Z A JCH i 22 7 ( P>0.05 ),
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3.0

25

2.0

-d™)

1.5

SGR /(%

AN E R
SGR of different types
B2 LR ISR AR A2 IR (SGR))
FEIB ] EAIRI Sb s A B ) 22 5 . 25 ( P<0.05 ) .

Fig. 2 Specific growth rates (SGR ) of L. vannamei during the experiment

Bars with different letters are significantly different from each other ( P<0.05 ).
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TEWI I 22 5:(P>0.05), 7T AT i, K A (Mg™+Ca™ )/

Ro o LA T E(FCE,) & FI(FCE,) MIBER(FCE,)  (Na+K") FAER TR IR0 PSS KRG FCE, T

TR EYFACR LS e e —3. 5

5 b X ML v T R Y FCE 520 32 ( P<0.05 ), H. 24 EBREEHSE
R1 ZHSCER MR Y FCE & &K T Ay 6 AN Ab BREH X iR He RSB0 [R] X HR )

[ FCE {E.( P<0.05), M5 THIIX 6 MEBEZ [a]{E FCE |

35
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25

20
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&b

He

n=4
b
b b b dob b
a
b, b
bbb b b b b b b b
T 2 w# 2
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\
1 1 J
FCE, FCE, FCE,
ANFIZEEIRY B AR
FCE of different types

B3 PLAgERTIRfE A K S IR e (AR
B BN BER R AL PRI 22 57 .35 ( P<0.05 ).

(Mg™+Ca™ )/ (Na™+K" ) FUIEARAARXS HE R IH

IR B ANER 3 B

TN o MR B REAZ SE R AL FRAGHEM i 2 ( P<0.05 ),

[ r1
R2
B r3.
B r4
B rs
El re
B r7

Fig. 3 Different types of food conversion efficiencies ( FCE ) of L. vannamei during the experiment

Bars with different letters are significantly different from each other ( P<0.05 ).
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R KB (Mg™+Ca™ )/ (Na'+K") HUfE XS FLAE X R MF A K RIBE i 5 919

PR A of A 4 4 L R M B AR A G, I U454k
P S50 R A 5% £ B =2 ) A 2 S 1 O A A e 1Y
I 5E MR (%K 2,58 3), BRI B A4
KBE R Bz BE A o FE Lo (1] 52 5 56 Ak B 52 1) dk 2
(P<0.05), IMiWFI fE | F (8 REAHEMERE R 20 HE HU R
3% B S5 A PR S S (P>0.05),  PLAA TR IE

FEALFE R1 T AR KRR LG ] ol 2 /N T oAt 6 4
AR BR( P<0.05), 1117 J T 6 44k B 20 o o g A 4 g
S HC L9 22 1) T b 2 25 5 (P>0.05 ), A B, X HR7E
ALFE R T AWz BB 430 LU 1 B S 5 T At 45 b B
(P<0.05 ), HAx 6 A AL FEXF IR I K7 BE 43 b 151 2 [
T EZ=H(P>0.05),

®3 MEXRESSEHEREEY X

Tab.3 Energy budget of L. vannamei during the experiment n=4; x£SE; %
sl bR Index
Treatment C/k]J G/C F/C u/c E/C
R1 56.86 £ 1.11° 13.33£0.31" 68.100.96 9.83%+0.11 6.35£0.15 23440.72"
R2 63.67+2.54" 15.74+0.99" 67.56+1.21 9.28+£0.41 6.21+0.19 1.21£+0.13"
R3; 69.09+1.02 17.23+0.62" 66.26+0.60 9.40%0.10 6.10£0.11 1.00£0.19"
R4 62.36+3.26" 16.21+0.64" 67.05+0.67 9.50%0.33 6.18£0.10 1.06£0.26"
RS 61.82+2.73" 17.21+0.85" 65.81£1.03 9.721+0.52 5.94%0.16 1.32£0.18"
R6 58.55£2.30" 15.96+0.63" 67.90£0.56 9.07+0.46 6.2610.09 0.81£0.12
R7 55.86£2.77 16.79+0.24" 65.38%£0.10 1041£0.25 5.9240.02 1.50%0.20°

TE: DR CONRERRE, 6/CR/C.F/C.U/C M E/C 73R ACRE I AE JERE HEMRERISE B RE i BR L REAY LL )5 2) Rl — S iy 1A

AR RFOR R 25 B35 (P<0.05).

Note: 1) C indicates total energy consumed, and G/C, R/C, F/C, U/C and E/C mean the percentage of consumed energy used in growth, respiration,

feces, excretion and molts, repectively. 2 ) Data with different letters are significantly different from each other ( P<0.05).

3 g

31 TR EIAESER. EERTHXER
A B AT LA, LA I e IR 5 7K AR
(Mg +Ca™ )/ (Na"+K") FUAE YT 52 J1AR 55, Qs dF7e
(Mg*+Ca™ )/ (Na"+K") HAE hy 0.11 B H 54 R
AR T X IRLL (FUAEN 0.15), X488 ( Mg™+Ca™)
/(Na™+K") FLAE ATt 52 77 %80 B L (K 2 0.5
DA b B0 MR P A A B B S, 30K X M R g
OB AT RBL, FEA SR T, Bl 5 (Mg +Ca™ ) /
(Na'+K") AR KT REZH ) P AR A2 Ak, Xof M 14 45 H 430
R T, R IAXTIRE T (Mg™+Ca®™ ) /(Na'+K*) &
{786 T 307 A PP E R BRI, 50 R A i S
Xof U AR AR B P — A~ LR bR, A 2 A R B
AUASHT AL 2 BB A3 B EE A T35, 18 S i S 56 04
RESE ST BCTRMG W58 B A3 B 1 TR X X R
HE KA AR AT " DR g X 5 e IR R
HEEE P LA R I RE R RS TR B0t R
FASE A5 By e — S KA RR A AR RER AR 72

FHFACH(FURE + HERE) (BE 1S 2 R AR
FER AR A BE S AE R D
32 Mg FCa" & B

iy 2 1 AT 200, B %5 (Mg™+Ca™ ) / (Na'™+K") [t {H
1E 0.05 ~ 0.71 Z [A]7F ), Mg™ Fl Ca™ Sk 1 R IR
LU IE H (A 59.4%, 1 BR b IE 5 {E 5 181.2%; 1fif Na*
K" SR EEAE Sl R R W EEANE 40%, T
B L IE R (EAR 13.1% . T LA ( Mg™+Ca®™ ) / (Na'+K*)
FUAB A AR B 2 Me™ il Ca™ ¥R BE 97254k, Na® Al
K" R A SR 2 /M3 2, I (Mg +Ca™ ) /
(Na™+K" ) Ho X ML A T T 0 ) A= B A% 0 A, 3 2
K HF Mg™ Fil Ca™ & HERIFE I, Mg™ Ml Ca™ #if &
U5 342 e I 2 B RO AR T AN 4 2, K Ak Mg
I Ca™ e 8 422 50 0 5] 3 400 1035 35 Y9 3% B X7k
T TR B 2 BRI RYAR Mg Yk B %t
JUEN T UR B S AR B (B Ca™ e BE I
S H Na-K-ATP i 3% P, 105 i 6T iR 3647 1 5 1
KGR TFRT B2 xR g i 1 JEH LR 99%
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L b F CaCO; 208 ™, HLC I R ES PG Ca™ e A
FEB T KT Ca® W B B (E X A A 3%
A Ca™ I AT R, DRI X6 0 T AN TR Hi A BR 855
Wz Ca™ %, FEAR Ca® B A FLAATE X IR 3
Ca® FHXTPRINE, 156 12 Jo5 28 B 5 A 818 , 3 7 5 i HL R
BAEK ., Hessen 2% ™ BRI, POAAE Ca™ 2R
BEsin T EShI Ca™ BT LN BE R THFE, KR Ca™
TR PH i FE 2% R ARE Daphnia magna B, TEAR
S, Ca® VRIE K 194 mg » L7 ([EII) Mg #k iy
607 mg + L) Bf JLANTEXTER A A2 K B 22 2 IH B 10
il AR AR IR BT BEAT A9 55 — S rh 2 Ca™
W 94 mg - L7 () Mg™ WM 1 110 mg - 17')
T IRA EAF TG AR, AR, Y EREE Ca™ W I
IR, B e FE ) Mg™ X HoA — 2 IR MR T 114
B R ]S R RS, X AR X K ARG Ca™ W R
Tt} 52 73 2RSS , T LA A% B Me™/Ca™ FLAE AR K
PR N BHES 75 S ASRE 58 40 XU X /K A B B
IR

Holiday " % BI 2 501702 M2 itk L Mg™
fy e JEE 3R B T AR K, Dall F1 Smith™ % 4
TG iR (R AP 5% 2 B0 T IR B RLAE . 24P Mg™ vk
5 i v s, R LA Y Mg 18 BR3¢
EHAE R B AE R, T4 AN Me™ YR 7™ 0 o
B, g T R e R R e ). R A
¥ Ca®™ ¥ B2 A T %R AR L Ca™ ™ H 27K
P Ca™ We B 1 Xt PSS sh AT B Y, £
2 L B PR RS Ca™ e PTG Mig™ ik B Xof v ] 1
XTERCF. chinensis ) WIAETG A 5 HU/E I AT R 2 XA~
JRIA L, FEA S5, (Mg™ +Ca™ ) /(Na™+K") Ho{H %
TR B AL FRAH Y Me™ I Ca® Vi B2 1E (BN 2.8 135,
POE ¥ W \: ) SIERS ARG s N
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Effects of ambient (Mg’"+Ca’") / (Na™+K") ratio on growth and energy
budget of juvenile Litopenaeus vannamei

ZHU Chang-bo"?, DONG Shuang-lin*, WANG Fang’

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. Key Laboratory of
Mariculture, Ministry of Education, Fisheries College, Ocean University of China, Qingdao 266003, China )

Abstract: In order to study the ionic composition regulation strategy of inland natural saline waters, a 45-day feeding
experiment was carried out to investigate the effects of ambient (Mg”+Ca™ )/ ( Na'+K") ratio on the growth and energy
budget of juvenile L. vannamet, using artificial seawater of salinity 30.2 and pH 8.2. The experiment lasted 45 days, and the
results showed that the growth, molting, feeding, food conversion and energy budget of the test shrimp were all significantly
affected by the ambient ( Mg*+Ca™ )/ (Na™+K") ratios ( P<0.05 ). It was found that L. vannamei was very vulnerable to
low ambient ( Mg™+Ca™ )/ ( Na'+K") ratios, but it had better endurance while ambient (Mg™"+Ca’™ )/ (Na™+K") ratio is
higher. The experiment results indicated that the concentrations and ratios of a few essential ions should be simultaneously
concerned while regulating the ionic compositions of the natural saline water for inland shrimp farming. [Journal of Fishery
Sciences of China,2009,16 (6): 914-922]
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