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HETUNEEaHERAXRERFREEKHF N

LR ARN X MEE DS, HRE
Cch LK 7= R BF S0 MK P 019867 R T 510300

AT T £ (5.10,20,30 K Xt R 37) % E E 1 (Rachycentron canadum ) FE 4 T 1M 7% % 5 88 1 B B2 88 (ALP) |
EBRIBEIME(ACPE MiEHE (ACH) B AN ERA(T- IS ESRA RN THEW, SRAYN Ud, $57XKH,E£7
AR REREEIE 14 d, 25 30 AM AR E £ KE(SGR &S (5. 77%/d) , 1 #h 5 1 10 4 8 SGR(4 1l 4. 24%/d
H4.38%/d) BEM T H AL (P<<0.05), FEEEEREPMERHBEEES T REANEAFABEEI S, L Pt
20 HASE A B E, LR ERE 10 A1 30 4, (B3 14 K & 41 ¥ B M 0 1 S0 B ¥ 530 A1 KPR 70K Bh B 3R B v
75 ALP iEPESZ B0 B 4], EiGtE 55 2 — LA % S 4110 ACP IS 7 R& BEA ML B £ 5 ,B55 R 4 it
BESHIOFARBMEEA ;TN T s BEaF 0 AT HEHER TEME, R ER, EW M AT HE 20~37
WEAAT EEER, RERATRBOKEERZED AR EERERWEA KR SRR 68N g
BRERERN, WA, ERIE R 2 A R T, [P EK R ,2007,14(1) :120—125]

BRI EE EYaREERKERERT
FESE S S962 XHkFRiREE A

EE A (Rachycentron canadum Linnaeus) , X
PRI 6 | g e, J& & % H (Perciformes) , % & 1 £}
(Rachycentridae) . A R (Rac/z,ycentron) , B &
YA T R PEVE BB VE AR BV R KRR D &
oy ey | E AR iy U 48, B T B T R R e 2RT
T H 5 YT, A AE R, HL A 5T 40 R OE 2%,
Wit e, | 20 4 90 FAAH 5 KM AN T
H i BOR BGE 18 & VR OK B R VR X
T A )RR R T AR e T, fE SR S A
B Hh A IR E Z B AR,

EER,ERINEEaNR AR EEETEF
BB E ERE R E R R T T, KAk
HhEAREMARERNEERTR R -, %
BT B AR R 3 BN O R 381 AR R A, AT X 5
B3 B T I8, 7 T SR LI B
AW AR EWRED Y BEFETRSRE
Fe 10y v L e A X T I TR R R ARGE . Eh AR AL
hf 2 g K R 2K e B T g o5 7 AR R R Te ) AR
P S T R S5 E HE S B 2R RO B AR 4 R R
HEAEH., AN ET N EHAHAEK
KA R REIIREM LW, B A RA R EE 4
TE AN [7] 50 B2 PR T SR 58 1 W] RE 1k, O O HC AR b R

Wi B #7:2006—03—07; 11T B #3:2006—07—26.
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[ERuR LR N R A X RN SE A PN
THL B R BB AR,

1 MRE5FE

1.1 it
SO0 TE B KRR ZE BT B I K PR RIS BT I
MWK s, FHAamaiyamiag
Y., 871 BE AR TSR, A g
g (6.5240.71) g, A K (74. 7+4.9) mm, ENH
R K VBB KK 0.6 m®* (1 mX1 mXO0.6 m), ¥
¥ 30,20,10.5(3F 374 BT, L B AR AP BRI K
1B A ] HR, BRI R B v 3 AN FAT A, B A () TR
20 Bfa, HHEEBRKAFTEE,E1RNBRE
KEEERER 30,858 KM 5 AN ERA, Ui E
B 10~5 Z (AR &R % 2~3 DM ERE R, 2
SEREEFE A 14 d MR, B 75 SL 5 H (A
FLBR A FR 1k B AT BCH] 0BOR P R B B O R
TR A6%), AR, EE R, B REEHE,
WK E, FFI AR (1, WYY — 1T B &
B, RE L)), B 2~3 K#K 1/2, 525 1 A
Ki& 26.5~28.0 C,pH 7.9~8. 4,

E£WB ./ RERFET I E (2003B21502) ;7 R 4 E AR B AR B (2004A20401001) 57 FR B KR H 2% I E (A200099C01).
EHR M D BA3), &, HL,BHR A, TENBEKFELI Y 5%IES W F PS5, E-mail:juanf@21cn. com

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



http://www.fineprint.com.cn

18

BI85 B AR AL X

X EERTREEKNZW 121

1.2

LR RS R, B W E S 7 RS
14 REHI 4~6 B, LRI, B FaERD, &
H2~3 B 1ML, 4 CHRE, FrEtlE 5
8 000 r/min & 4> 10 min, HX G ¥ MM f & —70 °C {&
&R, TRERNNESHERK Az,
1.3 1BFREmW
1.3.1 FHEEEFEM 0. 05 mol/L pH 6.2 ] PBS
22 PR RV FE 0. 2 mg/mlL {7 BE 15 Bk R R R
T8 B A TRERE AT , 96 FLAR 5 4L 0
200 pL RN 10 pL FEA ML , T iR 23 °C 450 nm
WK TR 1~5 min A B % B (OD) %% 4 (SUN-
RISE Remote/ Touch B #5 1%, B i #] TECAN A &),
L OD {543 #F 320 0. 001 24 1 AN 1 BAL (D),
1.3.2 WMEHMEREEY MiEEAEE LS
CEAL S — 54k 5 1 & 48 Modular 4 #7 4%, 18
Roche 2~ 8]),
1.3.3 EREZIME(ACP)EME 1 50% RO H
¥ 1 1) L7 R 2 B30 ACHL, , AR 55 8 1812
MM, JLIE T E TSR Yand, B4
B.GVBH(0.1% #t/,0.83% NaCl,0.102% E Lk
Z4,1 mol/L HCL i pH £ 7. 2) , ¥ Alsever’s i #k
B S I 2T 40 B i 42 2. 5X 108 /mL & 47, L 0. 01 mol/
L EGTA 1 EGTA — Mg** — GVB (& 0.203%
MgCl, « 6HL,O) VRIS MiG AT 2 FHER 27
TR S B 5 9K P B R 100 L In AR 4T 4R Bl B R 30
pL,23 CARBIRG RN 2 h G 1 mL 0 CTHA K
GVB—EDTA # 1l fx ,1 600 g 4 °C T &1 5 min,
B EVEW 414 nm WG (E (752 25861 75 6 6

W), A2 5L EGTA—Mg?t —GVB 1% & 7 K
AR MG 1F 2 B A5 58 2 it R,
1.3.4 ZEKEAREE MBEFERENRED
B E TS % Siwicki %17,100 pL L3 b4
£ 12%PEG(10 000 kD) %, ¥ 23 CH H% 2 h
JG 3 000 g 550 15 min, 4 B RIS M3E 9 5 A R
D E SN RIERRE H B R, B A 20 5E KA
R 4 I s R B (R R LA T AR ST
1.4 HEHESHH

B E A KR (SGR)IE FRIHE

SGR=[(InW,—InW,)/d]X100%

A, W AR TE, g; W, WVIRATE,
gsd AL RH,d, H PR E R B E
AR R,

B SE 5 s P M S a2 (X £SD) &
TR, SEH 45 R A SPSS for Windows 10. 0 B E 43,
HEHREHFESNE BEZRFKEM L, A Dun-
can 2 B LW B A (7] 2 57,29 P<< 0.05 BFIkHh

EREFE,
2 FRESH

BEENEEEHEERKNEZM
TEERE T (0~8 DML 14 D, bR E
M 10 B2 5 i FEH B 3 RBIE T4, HoAth % 40 5T
o, HPHE0HERE®N SGR, 14 d AEE 5
10 HIE AR SGR 5 Hifh 3 HER B &
(P<<0.05)(GR 1), T4 Raf & 5 5 2 h,
BREW IR, RO, WA FREEER S,
(L RO 1 1 48 B 5 %40 (R] 3T B AN

2.1

£1 HEDPONEEGHESEKTIE(14 d)
Tab.1 Effects of salinity stress on growth of juvenile R. canadum(14 d) n=7~10;X+SD
i h ¥ Salinity
B Th S
37 5
Index 5 10 20 30 (B 28RO
Natural seawater
#{A K /mm Final body length 170. 9+3. 4* 176. 7£2. 7% 184. 6+3. 2° 189. 5+2. 9° 183.1+3.1°
2214 Jfi 8 /g Final body weight 21.0542. 84° 22.33+3.05* 29.6042.11° 29.7941. 87° 28. 6742. 06°
3R 1E i 2 /g Weight gain 9.4241. 82* 10. 244-1.73* 16. 3141. 08° 16. 51+1. 14b 15. 75+1. 38°
SGR/(% « d™1) 4.24° 4. 38 5.72° 5.77° 5. 70"
1775 % / % Survival rate 93 100 100 100 100
AT PR ERE B A EE B E R (P<0.05).
Note: Values in the same line with different letters are significantly different(’<<0. 05).
2.2 HENMEAHEEEMEMESERIEEMEMN FRAamas, HFEE 0 dmtRas, WHRAS

A1)

WP 1 s, B AR S AR S 7 R S S

S5 AL, EE 10 fl 30 HEREE, BLRE K
&AW HEER TRELEFER (P>
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0.05), M50 B vS ERE S KT 2 E T
PEAER(P<<0.05), M 2; 258 7 R, EFE 5 A& E

8_
C
- l O7¢  [Ji14d
£x |
L : i
53
= T
SE | s
L
HI S
g a
@E
;g 2t
O 1 1 1 1 J
5 10 20 30 37

hFF Salinity
1 SHETHUNEEAMNEEEERSNEW
B AR E R E R FE R EE R (P<0.05). n=4~6.
Fig. 1 Effects of salinity on serum lysozyme activity in cobia

Note: Columns not sharing the same letter are significantly dif-

ferent(’<<0. 05). n=4—6.

2.3 EBEMNIMEHEREZAIE(ACP)EMN %
RHEARSENENI

i35 55 B g AR AT TR AE S 7 RIF L RE E
J,HEH 14 RALER A G A 10) 3 M i 3L BT+

2001

O7d [J14d

—_
(=)
(=
T
o

Lo

SR A AR

©
<
T

Scrum lysozyme activity ACH,,
=
1S
T

WL 55 B 2 70 AT/ (U - mL7™)

0 5 10 20 30 37

5 ¥ Salinity

3 HETAXNEYHAME ACP EEH R
T AR EAEFEHEEEFE RE Z R (P<0.05). n=4~6.
Fig. 3 Effects of salinities on serum ACP activity in cobia
Note : Columns with different letters are significantly different(I”

<<0.05).n=4—86.

AR AN 10%; 5 14 KL, 5% 5.10.20 HE &
BRI, bR 5 4 E TSN IR A 40.5% .,

160
— €
T O7d [Ji14d l c
EKIIZO‘ d l
~E l
<5 B
e
gﬁ 80 B T
B3 ¢
a5 a
R b A
4ot
i
= a
0 1 1 1 1 1
5 10 20 30 37

$h % Salinity
2 B FEARAL G A I A R B ) 0 R
AR AEF B R BEEFE B E £ R (<0, 05). n=4~6.
Fig. 2 Effects of salinity on serum ALP activity in cobia

Note:Columns not sharing the same small or capital letter are

significantly different(1’<<0. 05). n=4—6.

P,HEFEm T HAMANE 3, REREALY
BEMAHEBES ACP HUE O, 7 REFE 104
B s T HAth 44 (P<<0.05) , LW R iZ4H B
FHETEE 30 A B4 (P<<0.05),

(593
W
1

A

i,

I G s BB (4 B/ (mg » mL)

Serum total immunoglobulin content

353
(=
T

il

—
F—w

—

—w

—_

o

—_
(=)
T

w
T

0 1 1 1 1 1
5 10 20 30 37

#h 1% Salinity

4 BEENMNEHAMERERECSLSERW
AR E AEF S R BEEFE B E £ R (<0, 05). n=4~6.
Fig. 4 Effects of salinities on total immunoglobulin con-

tents in cobia serum
Note:Columns with different small or capital letters are signifi-

cantly different(’<<0. 05). n=4—6.
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TARBEH, EEERAHNTHEN 22.5~
44.5 B BXF A BRORES T R EFE &
MAERFAESSHEL T AL, KRR E
T, B A RS E R REGE T, X 5T
(AR E AR AT 112 (B AR 2R TE 2 d PR R BN
5 MR 1~2, Je b FE A\ 37 F+ 2 45 G Il /K ) B
HE RIS T 80% ISR %, | /R IX W] At O it 1%
£ 192 15 R R T B8 % PR, Atwood N 4R 18
RKEBE2AHER 2 BB 100% 5812, HAM, %
WX R ERR 2 S B A O, HR K
SRR, LS 13 d A W AE SR 15 B IE
J&[u]o

HIRIE R, BRAEEMN 10% 7 % 20%~50%
HT#FASBELERY L, REIEETHEELR
2R IR B SO A ST e fa 2R B AR AT RSz
R RER KR EMREI L ER, &R E Qo
~30) A B F ALK, ZI S 7 AT v 4 2
KT # A (Micropogonias undulatus) F1 4§ £
(Mugil sp. )t 00 90 201, {8 75 o K 28 o (5 A0
1)K RS EFE BK, Resley FU R I, a1 K7
ERHRIERNEST R NELEREZED, K
A BT 4 RR 25 R AR N R R T A, A R R
5 Fl 15 #EEh 8 FIA MM /E R F S E 30 FIHFT
FR,AER G E S AMANIE T EA A,
Faulk %M 3R, 78 &6 B 5 A1 10 T IF A M 8
ALK, BRERESZHEFRE, L8N
FITEEhE 5 IRl o B M AR I 2 R %, (R R Ry
TERAT N ORI R Qg 52, XE R &
W 56 WA A= A I W] BE B2 e B FE A IR PR T

WHaRXBANTEERN ETEREETE,. NG
MEMAEBR S EGEH TR AT EEEEH, W
LS s A O Yt A 377 M el NS I S A
N AN S = W IRC el (SRS o R LS
R AEEMAR, REFEHEXNT A KM
BERGH EE P WU (E R AN
Ty eI 5w B A RGE (5B Tl R R
oA T AR B R, LT Ak A ]
mLRARFEFRAHRERSE N EEZART
e ALRB REERMEEEEHP AT E
FE W S M, B RE S K B 2 K
T, WK TP w (Sebastes schlegeli) fE K & FF &

e s s BEEE A s waRt, B
FRE B A (30 ) B W W A SE I K, WA 67
(Paralichthys olivaceus) 76 Tt & 3 & £ 40 3
BEAR 2R B 3 20, VA I B8 7E 25 5 Rk B & w75 1
J5 BB FEARDE R A A S AR S R A B, X
BRI Ron, B R R AL S KB N A A T e
R D) TNl <l U IR YA @ A (E I O 15
XAl X A B2 B — A, XA
VB TPy bt 00 FEeT

ALP Bz e B E IR — M EE IR
AR K AR RS, B R SRS AR M E R AT T, 2
55X A0k 5000 o ST A, v S ET I b B AR
FESRER S ABEBRANMES, FLRER,E
WHMET ALPWEHSHREEWE FMEX, 252
HT@RBE KRR S5 ALP 78 M3F o 5 1
BOE M2 B Rm  wHE— R I, AN, it i IE
XA A o ALP i Bk BE Y S AT R A B T
FRE SR K, R AR & MR iR A
S5 B AR E 2, BIL ACP WM & TS24,
#5 ACP 7E ML A4 I8 G 17 300 10 3kt 72 1 S e fR 9 o
HEEMEH, B, 7% A4 ACHs, £ P 2K
JERr R S L T BE ) — DB R AT, AR ST 4
WEHE & A (5 1 10) ACH,, B B i T HoAth 41, (B
KRR RN BE R 2 KB RIE R, 04 3k
(Sparus aurata)TE L FF 12 58 14 X ACH,, 35 11
HIL T, (B2 58 100 KB X B9 22 0] B (CER FE 38)
AKF, 1K BB T ACP 35 W& & %2 2 40
ﬁ%u[lﬂo

Iy Al A MEZD 4, S A R R A (Tg) bk 2 40 i
PR AE BRI BT B EEAEA . Siwicki
I R LV S B IR A R B AR N 2R
S D RE R AR bR, RO Z AW T VA X S R IR EE
W I+ uew, BEEA N RUEBRTNE —E2
EME, AEBRTEELERED gM EA S H
H, R 10 TEFHm T E 30 137, FikiE
TV A5 A A 3 0 0 < Sk B L b R TgM iR,
BRI A B M0, B3 5L A H
BB 40 B IR 19 5, I R 2R — A R

KELWAERE R, EHAMOBGFRBNEE
SRR DT, RGN E BB IR A A
PRI R AN A A (E A £ B VT BE S N X 1 5
TR R R e T AR AT O, A HE A1 K
TP K AR B K T AR 10, thAh, EHRERALIE
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EMEH AL RBEMRE T, B LGSR
B AR £ A L ACHS, 3 VE & R BR
B S BT, 3 O RS S ), HIX
SCAR bR BE I RSO, BT M AE R S A
RGP RGERIL, (5 A 1R 38 P05 o 20 X 48 2R Hope
RGN ) 2 PR, ik FL3R B KA B R
ghesol - DEH N A E KSR AT, B
S BRI R R A Al o A A8 A B AR KA S T RE
R 5% W) o R ) 975 R 1D B R PR A 95 JER B R B ) 2 TR HY
MEAERXR, XA TWATREENEY &
HE B R TR 5 AN T 3 S 7 AS [R] % B B0 B R %R A
FRAE AR B R A SR B
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Effects of salinity on growth and several immune parameters of juvenile cobia,
Rachycentron canadum

FENG Juan, XU Li-wen, LIN Hei-zhuo,GUO Zhi-xun, GUO Gen-xi
(South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract; Cobia(Rachycentron canadum) is a new aquaculture candidate for offshore cage in Taiwan
Province and southern coast of China due to its high growth rate. The effects of salinity[ (5,10,20,30
and 37 as control) ] on growth,serum lysozyme activity,alkaline phosphatase( ALP) ,alternative com-
plement pathway(ACP) activity and total immunoglobulin(T-Ig) in serum of cobia juvenile were de-
termined on days 7 and 14 after adapting to the final treatment salinity. The results showed that the
hightest SGR of 5. 77%/d was obtained at salinity 30,and SGR was significantly lower(P<C0. 05) at
salinities 5 and 10 (4. 24%/d and 4. 38%/d, respectively). The lysozyme activity,in some extent,in-
creased in low salinity treatments on day 7, with the activity at salinity 20 being significantly higher
than those in other treatments. But no significant differences were found among treatments on day 14.
Inversely,compared with the control,the ALP activities in low salinity treatments were evidently re-
strained with a positive correlation to salinity. Juvenile serum ACP activities among treatments were
not distinctly different on day 7,but showed significant raise in salinities 5 and 10 treatments on day
14. The T-Ig content in treatment of salinity 10 was higher than those in other treatments throughout
the experiment, moreover, significantly higher than those in salinity 30 and the control. The results in-
dicate the cobia juvenile can obtain well-growth at salinity ranging from 20 to 37. Though the juvenile
can tolerate hyoposalinity environments as low as 5 for a short period without mortality,such salinity
clearly influences its growth rate and induces and results in poor health appearance such as fin erosion,
discoloration, hyperirritability, etc. . Salinity also effects some immune parameters of cobia juvenile,for
instance,rearing at salinities 5 and 10 can increase the serum ACP activity and total Ig content,contra-
rily restrain the activity of ALP. [Journal of Fishery Sciences of China,2007,14(1):120—125]

Key words : salinity ; Rach ycentron canadum sspecific growth rate;immune parameters
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