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HE: RHEZE S IEAG) (M B 3R i (IT) K AR B SRk (18)3 FAS [R] 1 B k45 25 i S 85 C Acipenser schrenckii ) HEAT
SEFEYIL, XF 3 PR T AR E A KR (SGR) VE KM E(GE) &R (FR) K& WE LR (FCR) BT 431, I+ 5% B4
(CDOFAT IR AT 26 R R, P4k T n T 7 PG 63 1) BB 28 B SRR, 3 MR RN (=X (9 i 28 ol e B A
IR 5& IT(100% > ~1S(93. 33% ). I1G(85% ), & 2R FE YL AZE T/ MAMAITE /N . SR TR AEKREE —ENinE
YEH, EE {0 & 287E SGR.GE T ME T RA ISAMIGASCR 5 CTALEENHZR(P>0.05) [T HEZE (P
>0. 05T CT 4. IG.IS.IT 45 CT ZAAELL, M EEGH FTHEALEZEEZR(P >0.05). IG.IT.IS &4 FCR & T
WA ENBAFCR 5IG.SAREEZEER SMMAEREZEP <0.05) ., 4w RELENFRIKENAEK
B —ERRMH, BRI & IS MY, M K427 25 2hF TR —ERAEKEE . [ ER7 R, 2006,

13(6):945 -9501]
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fir, BRI 25 JE ARG 30 K (2) B B bk
(ID), &5 KA1 E, B B R S, 2%
B3k 25 JEAREEFRE 30 d; (3) B RBIE(IS), B
PR ER R 10 7K T 7758 10 d, # N EL 20 77
B 10 d, BENERFE 25 7208 30 d. B SR AR AR
=30 B, &% 3 44T

BRI 4 WK, 1 e BG83 1 T & 0 29% HEAT 1R
BSR4 1 L AT B AR, B S TE
0.5 h WZ5e M RIERE. FaCFK{EE,
JRF R TERL KT IER, I TR AR E . &68 10 RIUE
1 AEKEE. JIHHRE 2 RikK 1 IRCA R E
IR 30% ), BB 25 J5 M MEFR K SR, %) R 4
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ASLE 2004 £ 8 H10 HE 9 H 30 H, stk
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B4 24 ~29 C. Wil AHKRIEN, & L5 4 (R FF
Fl—7KF.

1.3 R4t
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A4 K % % ( Growth efficiency ), GE = [ (W, -
W,)/F] x100% ;

¥ 72 2E K 2 ( Specific growth rate, SGR), SGR =
[ (InW, -InW,)/Cs, —1,) 1 x100% :

% 15 % ( Feeding rate ), FR = 2F/[ ™' (W, +
W) '] x100% ;

B W% 1k, % (Food conversion ratio, FCR ), FCR

=F/(W,-W,);

DA AN ST TN OB o)
W)t A 1,5 ¢, Z R 2, F AR B
A& n AERABEE.

SZI6 $4fE 18 7T STATISTICA ( Version 6.0) Z5 it
R (StatSoft, Inc. ) HEAT 4L B0 #7, B A 75 2 43
( One-Way ANOVA ) SR 58 AN Rl AR 200 A4 K 1
BREWHELFEE RN EEE P<0.05 HE2EK

2 #R

2.1 ERSEWNEETHRN

75 3 PR SIS AT JI40 20 2L B 20 BT, 16
IT AARILIEFH , Wedk R R AT, IS AN
20 £hF 2 h Ao B SR I A A 55 1 o AR R i Tk R
Bt f e b, B o g, {2 48 h Bk E
EH o PULEIER R 20 Ja, e EC 65 1 25 (5 i 22 60 %
TR, B 25 BRI 15 RIGIRE IEH .
2.2 HRERREEK

SER AR, X RRAHCCT) J IT H¥ R R AEFET,
M 1G HFET A =5, flE HAUA 85% , IS 4111 AR
TEEEH 93.33% (1), Y4k 7730 T i [C 65 1 i
KM R A F R KEN . IS.IG i K601
S fE BT 10 21 25 WYL EY B, ik N R 25
7K 7558 30 RIFARKIFET, 3F BSLg ot
AMERRE B

#1 TRIIERTHERENFETREK

Tab.1 Survival and growth of juvenile Acipenser schrenckii under different acclimation method

n=30:X+SD
SEE4H Fxperimental treatment
TH hem S P
CT IG IT IS

WIGR K2/ g Initial BW 11.80 + 2.82° 12.45 + 1.95* 11.38 + 3.54* 12.00 + 2.55°
W15/ cm Initial BL 11.05 £ 0.90* 10.88 + 0.57* 11.05 + 1.09* 11.31 £ 0.97*
B4k fiE/g Final BW 48.11 +14.82° 37.12 + 9.43" 29.45 +13.41° 34.54 +14. 05°
H 25K /cm Final BL 18.38 + 1.55° 16.19 + 1. 66® 15.24 + 2.18" 16.2 + 1.82%
KN E/% GE 81.54 +27.97° 68.32 +28. 49® 58.53 +26. 81" 67.31 +£25. 65*
A KE/% SGR 3.06 + 0.28° 2.44 £ 0.41* 2.05 + 0.38" 2.51 + 0.46%
FE % /% Survival rate 100 +0° 85.33 + 3.51° 100 +0° 93.33 + 1.53*

1D CT - 5 RALIG - 3E 0 B IT - S HREERALIS - BERTH DR T 28 s8R NE BEEER(P <0.05).
Note:1)CT - Control treatment; IG — Salinity increased gradually: IT - Salinity increased termly; IS — Salinity increased suddenly. 2 ) Figures with
different superscripts within each row are significantly different( P <0.05).

FESER IR 10 RIG(GREAREE N 10 4,8
IR 24 300 mmol/kg), X & A AT FRE, K&
S ZHCIGAITSIS) Y173 SGR 4 2. 88, 1 CT 411X
2.0 oA, SR AR BT 10 T A KO B

¥ CT 4. &WEHMEF M EBERHR(262.73 £
6.22)mmol/kg(n =5), BE{L T 2L & 10 8 & /%
mE 1 AT W, IG A1 IS 4 SGR 7E 58 10 K ( & &
10) 358 m R AA, 75 A ERFE 10 962125 (it 72

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

6

B Ve A R A B AR SR B T A I R R B ) R 947

(310 2130 RO HBE . YIbER, A
FZ£25 Ff SGR & L7t#%. 1 IT 41 SGR B
HE10 5 HAT FRESE. WK1 AJLEH,
CT A& A E . SGR.GE &= T & LKA,
BN T KK EAEEEm., BALRER

BLISHAMIGHSGR 5 CT AL BENHZR (P>
0.05),IT AR #E (P <0.05)MCT CT 4. hutwl
W, RE SN TS EKES —glEmn, |
I IG K& IS 77k, i FCHT7E 25 £ T 8k
R EMAEKEE.

45T
———— CT-SGR
40 1G-SGR
IT-SGR
35t — — — |S-SGR
o8 30T T — = e
S E ~
AV
o 251 H_ ________
i 8
& 2.0
1.5
1.0 -
0.5 1 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50 55 60
FEARAEL/d Cultured days
1 HBEGH 83 LT SR 1A (n =30)
Fig.1 SGR of juvenile Acipenser schrenckii under different acclimated intervals(n =30)

2.3 BREKBYEMLE
IG.IS.IT 45 CT ML, FR FFT T M, (B
BEER(P>0.05), IS AT LT LITH 2 RN

RIUA BT, B RKEER,0.5 h A HEKE

LA T Rz 52, % Y4k 4H FCR (KT CT
H, Gt 5 KL, X R4 FCR 5 1G. IS Hi%H
BEER. GITHEREE(P<0.05),

R2 FEPKERTEERREMELE

Tab.2 Feeding rate and food conversion ratio under different acclimation methods during acclimation duration

n=30;X+SD
S0 20 Fxperimental treatment
T
AH Ttem CT G T IS
BE%E/ % FR 3.14 +0.75° 3.02 £0.52° 2.98 +0.26° 3.10 £0.87°
YL E/% FCR 1.16 +0.31* 1.56 +0.72° 2.12 +0.87" 1.51 +0.53°

HE:DCT: X AL I6: HEE LB IEA IT: BEHEIEEA1S: RERTH D F T2 LT R IE ZEER(P<0.05).
Note: 1) CT: control treatment; IG : Salinity increased gradually: IT: Salinity increased termly: IS: Salinity increased suddenly. 2) Figures with different

superscripts within each row are significantly different( P <0.05).

3 itig

3.1 SIS A BN 1T 4 SR
s A WL RN, BT 83 R

FtT . IF ELAESE E AT 462 52 0, W LURE A /K o A AR
FERA . MK BN K, S T~ 7K 7 Bk »
SR BN &, YOKSR 2 RNtk . R, i
WIEH K ER =X AR S REr~ £ —
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mttY o S i G EG 05 36 0 e B A O B AT
BEETH HE R ST A B D RE 2 B 1, A 3L
U= A Y ZEELTEL. T IS A H AR
R it PSR TL A 4T D A SR, SR LA DK
th, G 7E £ E 25 MK PRGN 5, Ik B IEH .
7] Rodriguez 25" 7E P11 F IV 63 Acipenser baerii ) ]
WHE A A, FEEE L 14 T HARBL A B & il /b, Jir ik
TR EEIRNE, A S £ T 5 e e L, i A 4 S TR
ZoAEm THE 14 FEME FAGIER LK. 57
ARE 6347 A B AR EL, Tt 1S 53 0 Bh B (i 52 ) 22
KT PFAAR IS
3.2 BEMNERSEEE. EKNFRI0E

ARSI, G B39 4k Bk B 25 B TR R R
BRI 5, 57 e 5T B 4 A — B
IS 83 % #h 2 B i 52 5 5 W) 83 C Acipenser fulves-
cens "M KB B KT FO{ER W63 . K63 70
YL, BRBUME BB T, R e i
G A A% KD S 2 A s R R I C R,
X5 WES | 5 KA 5  Acipenser naccarii)™ Y
5 ( Acipenser transmontanus Richardson )™, I fi
(Salmo gairdneri Y™™ | $1JIL 40 %3k 44( Oreochromis
spilurus spilurus "2 E IR G R — 8. PAKY
ST T B H B8 K E S L Maturational e-
vent) 17 60 =107, ] A5/ PO 2 TR 5 44 8L 1
IR FRAME, B3 T Re B E FEI R, X
R NAEFE TR 2 T SR, 1 KRG #
( Oncorhynchus keta Walbaum )" F1 B | W %' < £1
( Oreochromis aurea)"™> HITIF 97 45 B v, BL /AN 4]
PR AN 4 BE e [ B A K

5ERCER YA | T IQHTAE Bh O 25 I IR R
JCIFE T, UE R £ B0 Mt IG5 A 7 VR KR
( Long-term effect)" ', B 22 it 3 4 Y| 44,58 J7 K — &b
FEPNERE S5 , 7758 I (8]0 Tt PG 63 71X — R FE R I A7
RS ESR- AL

R 25 B4 SGR 34 W E (KT o0 AL,
E Bt B AR M KRB T AR A2 21— f i), 3222
R BB R T e S N RE I n S8 . Sk,
5 HANBFAAIECS, 2R 25 AR T M EC A5 5 5
BRI A KO T A R 10 B IR 65 1Y
SGR A AT/ B B iy Ak BT ) SGR. X5 79 {7

ZURIA =S V5 i3 ( Acipenser oxyrinchus desotoi Vladyk-
ov) USRS 80K 778 Fugu obscurus )™ AL £h
10 25 W i T 0 Q85 ML AR08 8 T, 78 L2818
B, —M B B R AR RO R A, A A
15505 S LI B R AR e B /b, BE BV #E
DT DL R A K

i ECET FR 72 SR A0 T E O RA A B T
W BRI BEE R, X5 Yan S 55045
AR —F, 154 KRR 18 Oncorhynchus kisutch)™ |
BT 47 5 85 ( Trinectes maculates )" F1 4T fi ( Salmo
gairdneri)[m%ﬁﬁ%qj@ﬁﬁfﬂTﬁﬁ’%ﬁEDﬂﬁlﬁ
BEFRTRENING . K, fFEHEH (Cyprinodon mac-
ularius )™ F1 4 ( Mugil cephalus )™ HIEF 57 1 41 Kk
W, RGN & E MR E T & 3. Lambert
L2603 o SR IE B, 7 AR YAk R A R A KR
EESTOE PN AN & TR S TSR SR 2 A
2 R CE AR O BBl R

fEAR Y, S FCR ZRIMK R EER
B 3 Rl il OIE AR, BB £ B2 389 i FCR.
1 n: @FABE" , B B 4L B 4% in FCR T F; @FCR
SEEE LK. RLR A, 3 YR T
FCR #f{%+ CT 41, jfi (K3 FCR 5 &K KRR EN
MK, BB S BERTIE N, FCR T .
3.3 3MARREYMLERR LR

0 2 TE N A R B8 0 W] SR B R R T A BT R
I, Y 22 9K #1228 353 A5 A AT DL o 0 £
FO3EE 7, 36 45308 7 o R KPR B PR AR AT L M G
B34 IR AK I, 70 3 BE YAk I 72 2 B 5 i e
BN, IG ARG I &L, 7 K6 5532 38 3 1 A
KA HE KT REBOREDY, i T A SRR
AR, M 1R R AR BT 8, X A] BE 2 IG AR TS
M E B N IS 4 £ R AR b R B 7 it [C 63 A]
VR T HL 2R AR Ak [a] B B[R] 4, i £C 6345 1 A)
BEAT 08 B2 1 A T AP 5 O R, O R R Y
BTGB AERKHEE . IT A BYMLE RS, BA
RS b MR £ B Al AN, (B 1 1 R — B T A4k
A B2 R, I AR Ry H e 08 1, f A A 5 kAR 4k
TS NBORS, R AEKEE. RKERETFE
— 5 O RRF T SR R £k B AR At

MASEE ) 45 KB, 3 Pl 7 K s

1> Watanabe W O, Ellingson L J. Wicklund R I et al. The effects of salinity on growth, food consumption and conversion in juvenile. monosex male Flori-
da red Tilapia[ A ]. Second Intemational Symposium on Tilapia in Aquaculture. 1988. 515 - 523.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

6 #

e 55 « AN ) 8 P55 AR Bt P9 AR IS T 3 e O R T 949

BfE 85% LA . IT RIS ARGEE YA T 16 4,
{BSZ IT %4 SGR.GE X FCR %35 +: W B T 16 4
AIS 4. 1G #417f SGR.GE X FCR X 3 MME#tr b5
IS HBA—F, (HAE K, A 85% . FT L, 7E
AR A gt 72 SR R R S A R A R 0 0 R v )
AT SEIL I GBI A B4k, 18 R 5 R A S AR R R
1 SGR FIE 28, I B ERAE 0 R, A F F
it B A5 0 ER A0 55 5, 7E S B ¥ 2 7= o R] AR 98
4 M P S B 1 L 3 B0 BB A

S

[1 ] Gilles Boeuf, Patrick Payan. How should salinity influence fish
growth[ J]. Comp Biochem Physiol.2001.130C:411 —423.
Suresh A V, Lin C K. Tilapia culture in saline waters: a review
[ 1. Aquaculture, 1992, 106 :201 —226.

Martniez R M, Hidalgo M C, Domezain A. et al. Physiological
changes of sturgeon Acipenser naccarii caused by increasing envi-
ronmental salinity[ J]. ] Exp Biol.2002.205:3 699 -3 706.
Zhuang P, Kynard B, Zhang L, et al. Overview of biology and aq-
uaculture of Amur sturgeon( Acipenser schrenckii}[ 1. J Appl Ich-
thyol 2002 ,18:659 - 664.

Grau E G, Richman N H III. Borski R J. Osmoreception and a

(2 1

(31

(4 1

[5 1
simple endocrine reflex of the prolactin cell of the tilapia Oreo-
chromis mossambicus, Perspect[ J]. Comp Endocrinol. 1994, 2:
251 -256.

Rodriguez A, Gallardo M A, Gisbert E, et al. Osmoregulation in
juvenile Siberian sturgeon ( Acipenser baerii ) [ J 1. Fish Physiol
Biochem,2003,26:345 - 354.

FEK T B FEE L GaRmERIT]. KR L

2004,24(2 5 :45 - 46.

leBreton G T. Beamish F W H. The influence of salinity on ionic

6 1

(7 1

(8 1
concentrations and osmolarity of blood serum in lake sturgeon,
Acipenser fulvescens( J]. Environ Biol Fish.1998,52:477 -482.

[9 1 Cataldi E, Ciccotti E, Di Marco P, et al. Acclimation trials of ju-

venile Italian sturgeon to different salinities: morpho-physiological

descriptors| J 1. J Fish Biol,1995.47:609 - 618.

[10] McEnroe M, Cech J J. Osmoregulation in juvenile and adult White

sturgeon, Acipenser transmontanus| J 1. Environ Biol Fish, 1985,

14:23 -30.

[11] Jackson A J. Osmotic regulation in rainbow trout( Salmo Gairdne-

ri) following transfer to sea water[ J]. Aquaculture, 1981,24:143

-151.

[12] Jonassen T M, Pittman K, Imsland A K. Seawater acclimation of

tilapia, Oreochromis spilurus spilurus Giinter, fry and fingerlings

[T]. Aquacul Res,1997,28:205 -214.

[13] Mec Cormick S D, Saunders R L. Preparatory physiological adapta-

tion for marine life of salmonids: Osmoregulation, growth, and me-

tabolism( J]. Ame Fish Soc Symp,1987,1:211 -229.

Iwata M, Hirano T, Hasegawa S. Behavior and plasma sodium reg-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

ulation of chum salmon fry during transition into seawater[ J].
Aquaculture,1982,28:133 - 142.

MR M, SR B, A B AE A A L YRR ST ] Ak R
¥ 1%.1998,13(2):67 -70,82.

TR E 7, 24 S KRG RaNE KHREK
BT P EKP=H2,2005,12¢3 ) :294 -299.

Hung S O. Lutes P B. Shqueir A. et al. Effects of feeding rate and
water temperature on growth of juvenile white sturgeon ( Acipenser
transmontanus [ ] ]. Aquaculture,1993,115:227 -303.

Altinok I, Grizzle J M. Effects of brackish water on growth, feed
conversion and energy absorption efficiency by juvenile euryhaline
and freshwater stenohaline fishes[ J 1. J Fish Biol,2001,59:1 142
-1152.

Yan M, Li Z, Xiong B, et al. Effects of salinity on food intake,
growth, and survival of pufferfish ( Fugu obscurus > [ J1. J Appl
Ichthyol, 2003,20:146 - 149.

Morgan J D, Iwama G K. Effects of salinity on growth, metabolism.
and regulation in juvenile rainbow and steelhead trout( Oncorhyn-
chus mykiss) and fall chinook salmon( Oncorhynchus tshawyisch )
[J].Can J Fish Aquat Sci,1991,8:2 083 -2 094.

Otto R G. Effects of salinity on the survival and growth of smolt
cohosalmon( Oncorhynchus kisytch ) [ J1. J Fish Res Board Can,
1971,28:343 -349.

Peters D S, Boyd M T. The effect of temperature, salinity and a-
vailability of food on the feeding and growth of the hogchoker, Tri-
nectes maculatus ( Bloch and Schneider) [ J1. J Exp Mar Biol
Ecol,1972,7:201 -207.

Nahhas R, Jones N V, Goldspink G. Growth, training and swim-
ming ability of young trout( Salmo gairdneri R. ) maintained un-
der different salinity condition[ J]. J Mar Biol Ass U K, 1982,
62:699 -708.

Kinne O. Growth, food intake and food conversion in a euryplastic
fish exposed to different temperatures and salinities[ J 1. Physiol
Zool,1960,33:288 -317.

De Silva S S, Perera P A B. Studies on the young grey mullet,
Mugil cephalus L. I: Effects of salinities on food intake and food
conversion| ] ]. Aquaculture. 1976,7:327 -338.

Lambert Y, Dutil J D. Effect of intermediate and low salinity con-
ditions on growth rate and food conversion of Atlantic cod( Gadus
morhua [ J]. Can J Fish Aquat Sci, 1994.51:1 569 -1 576.
Peterson M S, Comyns B H, Rakocinski C F, et al. Does salinity af-
fect somatic growth in early juvenile Atlantic croaker, Micropogoni-
as undulatus(L. > ? [J1. ] Exp Mar Biol Ecol,1999,238:199 -
207.

McCormick S D, Saunders R L, MacIntyre A D. The effect of salini-
ty and ration level on growth rate and conversion efficiency of At-
lantic salmon ( Salmo salar > [ J]. Aquaculture, 1989, 82: 173 -
180.

AR, E R M W E BENRKARNFEENY
[T]. ¥ 51178.1989,20(5) :445 -452.

= RAE, BRICBL, FUMR, S5 pH- B LB SR K SR F 2

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

950 OE KRR 13 %

EWmE A RHRT] PEAR,1999,6(4):95 -98. [32] Al-Amoudi M M. Acclimation of commercially cultured oreochro-
[31] Evans D H. Osmotic and ionic regulation[ A 1. The Physiology of mis species to sea water — an experimental study[ J 1. Aquacul-
Fishes[ M ]. Boca Raton, FL: CRC Press,1993.315 -343. ture, 1987,65:333 - 342.

Effects of different saltwater acclimation on growth and feeding of Amur stur-
geon Acipenser schrenckii

ZHAO Feng', ZHUANG Ping"*, ZHANG Long-zhen', MA Jing"?, HUANG Xiao-rong' ; ZHANG Tao', FENG Guang-

peng'

(1. Key Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture of China; East China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. Aquaculture Division, E-Institute of Shanghai Universities, Shanghai
Fisheries University, Shanghai 200090, China )

Abstract: Amur sturgeon( Acipenser schrenckii ) , originally distributed in the Heilongjiang River, is an promising
culture species in China because of its fast growth and fine adaptation under different culture conditions. Most
sturgeons are anadromous, and have good osmoregulatary capability. It is of significance in theory and practice
for enriching seawater net-cage culture species and increasing culture profit to screen and acclimate Amur stur-
geon to culture in seawater or brackish water condition. But no substantial information is available on growth
and feeding of Amur sturgeon in seawater condition. In the present study, Amur sturgeons were acclimated to
seawater through 3 different methods, which are: I Increased Gradually(IG),increase salinity every day with
1 salinity unit increment until salinity 25, then culture 30 d in salinity 25; II Increased Termly(IT), increase
salinity every phase( 1 phase includes 5 d) with 5 salinity unit increment until salinity 25, then culture 30 d at
salinity 25; I Increased Suddenly(IS), directly culture in salinity 10 for 10 d.and then transfer into salinity
20 for another 10 d, finally culture in salinity 25 for 30 d. The Specific Growth Rate( SGR) , Growth Efficiency
(GE) ,Feeding Rate( FR) , and Food Conversion Ration({ FCR) were statistically analyzed and compared to the
control group. The results showed that the acclimation methods affected the survival rate. The survival rate was
100% in IT group,93.33% in IS group,85% in IG group, respectively. The results showed the dead ones
were always small. It mainly atiributed to its mature event. And another reason was that the small ones, with
more ratio of relative surface to volume than big ones, increased its energy costs. Under certain salinity, stur-
geon$ size was positively related to its tolerance to salinity. Salinity clearly influenced Amur sturgeons growth
in this experiment. SGR and GE of groups IG and IS were lower than those of group CT, but not significantly
different( P >0. 05 ). They were significantly different with group IT. At salinity 10, sturgeons in all acclimated
groups grow more faster than in control group. Energetic costs were the lowest in isotonic salinity, and these en-
ergy savings were enough to increase growth. Compared with group CT, FR in groups IG, IT and IS declined,
but was not significantly different( P >0. 05). Mean FCR values among groups IG, IS and CT were not signifi-
cantly different, but significantly different( P <0. 05) with group IT. FR and FCR of sturgeons were also affect-
ed by salinity and different acclimation methods. In conclusion, salinity affects the growth and feeding of Amur
sturgeon, but Amur sturgeon at salinity 25 still has more growth potential with appropriate acclimated methods.
Among the three acclimated methods, the method of increasing salinity suddenly(IS) is a good way to accli-
mate Amur sturgeon to seawater. [ Journal of Fishery Sciences of China,2006,13(6):945 —950 ]
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