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1.1 FERESFEFH

2010—2012 4 4—5 H HTE & 111 & B3 v
(26°30' ~26°50'528"N ,121°08'682" ~ 121°20'E ) i
PELEE R R 0 B T AR A R R A A
120048, XK 14.2 ~26.4 cm (K i & 144.9 ~
560. 4 g, R MERE % B B HEE 123, AR 2
80 &% M h AT ARG B0 ] T N T Tk 0K , 4%
B RGN AB AR (A S LilgK) P RA)s
15 2 BRI O

K¢ SZ K590 B T 300 L iy R T2 5 AL A ob 7 35 2
TOFE L BT K W 2% PR T R AT 0 AL, IRE AL KR
(23.5+1)C #)F30.0 +1,%5% (7.0 £1)mg/L,
2436 h Ak I AL S A £ 2 d R T/ ER B R
Ry A e, Sei AT il 2 Hig (2K
4.0~4.4mm)f4 HIB(2K4.5~4.9 mm) K&
A BRI 30 E R AR ERAF 1, SEI0 A Fh B K Y
M EL (Queen’s Formula, USA) 54 750 S .
SO BT 00 B Ok oK S, £ 3 S R B T A
YSIS8 Eh B ACHEAT AL OE o R BT A2 0 Ik 52 46
Bl 2 L BEESBEM , A A BR A S L RE T K
1 Lo A% R I E 5250 R F 30 W A3 ( Unisense,
Denmank ) Jlll 22 , 3 F§ MicOx #4110 5%
1.2 EWigit

%R w2 A K Sy AR 5,10,
20,30 .40 ,50 .55 55 7 A6, A ER R R 2H K
3ANEL SRR AT R R R A A S
A R BEEE KR BB AR 0 0 AT £ 30 B 5K
50 19 (6] AN B AN 580 A K, SE I SR FE T Y
R AL, OF S Ot B 2 BT A A e At
Too Hor o8 10 %48 h 2f 356 Eh E MLS-48
( median lethal salinity ) . 2} % %€ T= I¥f [] DT,,
(median death time) F13F 34 76 7= i [A] MDT ( mean
death time) &l 715 A1 £ {4 £ 15 AR 00 , AN $ A TG &
Bt SAI(survival activity index ) JTI 3 1| AT 4 19 1%
I3, LA B3R 5 AR ARAE Sy Hh BE T 32 7 i A 46 A
Horp SAT A48 h L HIEEL TR A T

SAI = 2 (N = h,) xi/N

i=1

St N S B A I B 1T £ 8,k AT £ 4 BT

T KRB b, R | RAT g BT T4
M=S8(M, -M) +5,(50% - M,)/(M, -M,)
KM gy 48 h EBEIEIREE S, F S, HEE
SEERFEAHAB I WA LB SR FE(E M, Ol S, SR F T
48 h AET- %M, R S, 5 F 48 h JE1- %, H

M, > 50% (CBEEIETS) > M,

MNEAERE M E 1% 52 5 R R K % P
Peo BRI MR T, 7 2E AT A A0 DL R R
AR IR A B A 2 1o ) 3 56 R R B, AR IE R AR
7S Ak 4 AT I A R AR R S0 I 1 O AR
PRV S, SCIHPRE ARELE R E T 2 Atk 4
H A7 £ BT 25 A AN [ 5 B2 T 7K AR WALy B
R CRFRZ 10 mL) Hfy, B30 BE R & H R AF £
10 J2 , ¥ 7K W g RO 0 20440, 57 B B P I A 1Y
BB EDR O RN LS AR T
2T WO 3 AR SE 20 min, il 5k 2 S5 10 min 4f
E AR = Ol A IR G e N A T el )
] (T 16:00 ~24:00) PE47 0 2 , AR & k7 —
Rpfalk H GRER RN ZER . SSRIAM, T
D OGRS A R R G R AR A R AL, LR
FEA TR A 5 P G A N HEAT R A SRR
M) 4 (R IR o SRR AU e T AR

R = (DO, - DO,)V/NH

A, R A AMAFES [ wmol O,/ (R - h) ];DO,
Ry S 4y BF WK 1Y ¥ 4 i (mmol/L) ; DO, iy —
JE I 8] J5 W W ) 375 40 i (mmol /L) 5 V ok 5250
MRFL(L) 5N Ry Z ik G H i it al (h)
1.3 it

$45 FH Excel 2003 17 #0808 Ak 15 ,
SPSS 17. 0 # {4 #4175 A &K J7 22 43 Hr ( One-Way
ANOVA) , /] Tukey Z 1 L7417 20 0] 22 7 2
EHRK, L P<0.05 EREE, GiHEHH
VI + bR 2E (mean £ SD) £IR

2 4

FEREMRIRBFAEREEEETHMm

FRIAANBEBSBITEERRERE TR
2 HIRfFALERREE S £1FF,3 h (BT
R 50% , 8 B8 50 DL B 3REE 12 h A7 R
1 90% (K& 1), fEFhE 40 T 12 h fysET %
It 50% 1 FE# BE 10 ~ 30 FRBE 36 h () £7 1%
RBLT 40% . 4 HERF e R 5.50 F1 55 3F
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f— EHEES salinity 5
—= R 10 salinity 10
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—a ER S5 salinity 55
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FFlH)/h experimental time
(@

1 RBFEEREER

(a)2 Higfrfa; (b)4 HfFf,
Fig. 1
(a)2 day larvae; (b)4 day larvae.

FTREA AN BEBBITEETREET A48 h
# % % % MSL-48 4 2 HEA 4 H R 6847
BAEER B 20 PREE 48 h MY AETE R &L 0
83.3% 1 88.6% ,1F = th (Eh BF & F 50) S p 4
AT 2 HIRMER A7 A R 5 0 40 s
FETE BRI T 15% ,Eh B 10 1 20 A7 3 6 3 5

F 40% , Herh£hF 20 130 BRI 72 h FETS R E
oAt A B LI

120

100 r

——ERES salinity 5

—=— #FF10 salinity 10
—— R 20 salinity 20
—» EF30 salinity 30
- ERF40 salinity 40
—— ERFF50 salinity 50
—a ERRESS salinity 55

40 + /

20 f ﬁ

0 1 L 1
312 24 48 72 9

BFiE/h experimental time

(b)

ETHRTE

Mortality of P. argenteus larvae at different salinities

T 50% , I 0 4R 6 A1 8 48 h i 2 BOBE AR B2 43
8. 15 f124.90;4 HIRWEBfFAEELE 5
48 hiWAFIG R 0% , Hok Ry #h 10 F1 40, 7 38
FE 20 1 30 H A TG R = T 60% ,48 ho ) 5K
FEEh VO R 15.54 ~34.97(% 1),

*x1 REFEEFARIEET 48 h WEFEK MSL-48
Tab.1 The survival rate and MLS-48 of P. argenteus larvae at different salinities for 48 h
U AR T 48 h (4706 /% 48 h Y FILER I
LRS- survival rate at different salinities for 48 h MLS-48
development —
days HhEES B 10 B 20 #hRE 30 R EE 40 HhEE 50 HhEE 55 IR fE " H
salinity 5 salinity 10 salinity 20 salinity 30 salinity 40 salinity 50  salinity 55 low value high value
2 13.2£9.0° 71.7+7.8" 83.3+3.7" 15.4+5.4" 9.8+5.5° 0* 0* 8.15 24.90
4 0* 2.1+3.6° 88.6x4.2% 63.7+3.4° 36.226.6° 0° 0* 15.54 34.97

TE 3R P — AT BUE A U b 7 BERRAR SR A7 e A TR R T 48 h AP il R i 22 R 3 (P <0.05) .

Notes : Different superscript letters in the same row denote significant difference of survival of P. argenteus larvae at different salinities for 48 h.

FRA AW BAAETFEERREETFHRT
=& 18 (DT, ) #2345 & = B & (MDT) AR
2 HigF 4 HBAFEAEA R R T DT, Y4775 —
EER 2 Al )F 5.40. .50 .55 i
BRI B /N T 12 b, FhEE 10 ~ 30 PR EE H AT
i DT, 25 THABER A . 4 HSREE(F e
R JE 5 .50 F0 55 BB DT, i ik T3 B 10 ~
40, Horp b B 20 BREEH DT 55 (8 2) o

RERAF AR AN [ R B2 H 19 MDT 22 A K
(K 3),#a% 5 DT,,—3%, 2 HiBA 4 H 4 68
freafEqREh (EhEE 5) Fls &k (R B 50 Fi1 55) F

MDT ¥ F H A& $h B o fEA% T 485 20 i,
¥ # MDT 545 B2 52 AE AR O, T 48 B2 i T 20 #Y 2R
Hih iyt MDT 5E8 8 82 G,

FREE N BAREIT & AR AT 09 R &
1 AE R SAT 2 HIREIBAF A AEEL BE 10 ~
20 FRET P SAT R RS , 1% 18, T AE w4k 50 A
55 MRIEE IS iR 2% 54 OB A7 B 7R R % 20 ~
30 BREE T SAL {8, I 11 B4, 6 TR 4L 5
FIERIE 50 LA L i 3R 58 £ 89 AN GE B (3£ 2) o Tl
g AETh I 10 ~ 30 P53 i ) Bk, 72 R 20
PR B R 5
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ﬁézo- b #H 22t
TR0 ab 10
ol LTI .5, po P00 I O I =
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HF salinity HE salinity
(@ (b)

2 AEHEFGHTREFEN DT,
(a)2 Hipff s (b)4 H WAy fhs B b & 47 A [l 7 B 10y BT A B AR 22 57 36 (P < 0.05) ¢
Fig.2 The DT,, of P. argenteus larvae at different salinities

(a)2 day larvae; (b)4 day larvae. Values denoted by different letters indicate significant difference among different salinities( P <0.05).
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SRR
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(@)

SEFET R E]/h
mean death time

(=]

(=]

80 r d

SEIFET R [Al/h
mean death time

L a a a
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LA salinity
(b)

—_— N W s U
el eoBelNeoloRel=]
— T T T T

E3 AEHEEFHETREFERN MDT
()2 Higfrfa; (b)4 HEAFfa; Kb S A AR 7R3 AR 2R B (P <0.05),
Fig.3 The MDT of P. argenteus at different salinities

(a)2 day larvae; (b)4 day larvae. Values denoted by different letters indicate significant difference among different salinities( P <0.05).

®2 RBFEFEHEETHARIERERE SAL
Tab.2 The SAI of P. argenteus larvae at different salinities

A1) BE T B R B AT IR R

R
LR SAI at different salinities
development
days HhRES HAE 10 R 20 Eh 1 30 hEE 40 HhE 50 R 55
salinity 5 salinity 10 salinity 20 salinity 30 salinity 40 salinity 50 salinity 55
2 0.71 £0.37*  2.74 +0.60° 3.32 £0.20° 0.98 £0.15°  0.32+0.15% 0° 0°
4 0° 1.06 +0.22° 3.59 £0.31°¢ 2.23£0.04°  1.52+0.20° 0° 0°

T R ] — A7 B AR WU An 5 BRACR SR EB A7 B E R R 3R SAI 2257 B 3% (P <0.05)

Notes : Different superscript letters in the same row denote significant difference of SAI of P. argenteus larvae among different salinities.

2.2 AEEXEHMBRREFENIEREESH

T AR A A K T B R O, AR R AT
i AR S TR R R PR R R B, 55 Eh TR AR
BRAT 0 9 IR RE R i e, SR S Rl (1 4) . 2
H % B BR A7 fa or Eh B2 AR 10,20 .30, H
AR R B B F P2 S, HE 40 A1 50 FREE
THREA W] T 4 H IR ERER AP MAESRE S ~ 40
N HAR AR A B F 50, B E IR T 50

FI55 0 fEA [A] £ B 3P 82 4L R A1 £ (9 R FE 4
B2 HRHET 4 HE.

TE R PR B (FR 8 50 F1 55) w1 A K B
P BB L T Sl R 1 e LA I
DU A AR IEEE, S R Bh o 7E AR ER BE K (FREES)
IR AT U A AR LT A BTl Bl
(] K2 ACHA 1) B85 A 45 T 46 4 Bl I, BE A I
[F] PR A2 90 Bt 2 2 T 5 o
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AMEFEE R/ [umol (B /h)]

4 HEMNREFEIGCEEENZN
Pl b R TR B AR R R H S AR SR A A AR R R R 22 5 3
(P<0.05),
Fig.4 The effect of salinity on oxygen consumption of
P. argenteus larvae
Values denoted by different letters indicate significant difference

among different salinities( P <0.05).
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— R, K I R R AR —
1) B PR 85 2% 1, R B PR 1% 11 5k 20 A48 £k ] 52 47
f R B AR S K E 8 RN i R
FERER IR 0 6 M AR AE A AR KT AR se b g Rk
W, ARBE LI AT 0 R A8 3 D ) Y PR B AR B AR A
15 10 ~ 30 Fh [ FR5E h A7 15 B8 ARER (R 5)
B AR (EREE 50 DL b)) B0 E R AT A
SV WO R ( Siganus guitatus ) AT 46 1E 97 AL 5
24 h W] DA 37 14 ~ 37 [ B . Banks 451
HiE 1 H = Bk ( Cynoscion nebulosus) 1] L),
Mif5Z 4 ~40 WL EIEE 3 H ik b 8 ~32.9
HiiS g R B 8 ~48, ARSI ZEHINN ,2 H A4
H R B8 A £ 76 30 B 20 BREE v A7 16 BEAT , T 7E
T 40 R B2 IR BT o A7 IR R ARAK, 5 8 ( Sparus
aurata) " G5 AR, o R T — 26 g K AT £ %) £ B
BT 52 P 28 B W], 40 3 BE 4 6F ( Paralichthys
lethostigma ) Y- Wi By B OIF A 58 & 09 ) #h M, 8 25
6 3R b JLA7 5 SR L R T 34 W AR
38 TA Ry AT fa o B o B IR E AT 8 8 R
WL HAEMRE M m R A R T R S A R S =
AL B G A7 00835 R T 1 E B R
REBEE, ZRME T W 88N . 5
Hb AT A /IS 58 T B R0 T R A KT 4
e LR sh 71 I FEE Z M RE R T8 B
JEVAAE o A T KRR B R T T, ) R AT AR

Young

R ER L O 12 ~ 16, 2 BRI R B BRI, £
T YERE R 915 35 e RS 107 #E 1 R B D
AT,

MR BB AT £7 2 BOBE T 1) (8] DT, #1349 38 17
I [a] MDT Ay 25 Rk ,2 H AT B 3E ) 10 ~30
F £ BEBREE M0 4 H A7 & I 10 ~ 40 i $h B2
BG4 HRH 2 H X3 B2 i i 32 PG o, X 5
WY ( Lutianus argentimaculatus ) ") 45 $ —
o 2 HIBRHLEE A7 0 R T 1, I A6 BLRE 1 oK 58
W, EEAREE D B PSR UL E R ARIE R IAT
Xof 6 B A T 52 P S T B R R AT B T A g LA 4
Fr AR EREE . BB K BEAN I 00 & & L BE it
N FNE S R B O KR AE T B AF S A A
(7 8 T 52 2% B LA 4 4 HL 2R BT o SR T, A 52
B 25 R R LR A A A W) R BE AN B 1 O
TN AFTE I TR, XA RE 5 Ut B B A BN IR B SR
THFEFRIS AT SN E FR ik 2, ok @S AN S
FeRERA O, B 7R DR IIE 7 1 1Y 78 77 41 07 2 4 8 T
1 S 8 RGBT OCBE I R
3.2 HENREFE SAIENZMN

TEMFKE 1L, W DL SAT S ) W £ 6.1
T AETBM R T W AT 2 2 I BE ) FAF T
KB, SAT{H K, A 0 1 3 Skl i o A
FF L AN B ACSE N TRE SR T LU TG — B
(), A 196 I ) R, 5 G B B R ) o ) 8
FBTREAT O o AT 150 RE % 1 3¢ 58 1Y £h B2 38 [ N A7
T, 2R H A BE 25 7 55 4 43 0 AR FF T ARG Y
BiE ) FINTHEE M AN I RGN E AT
% FZHEAT 5 7 R T, DI PR 5 A Y B 5 1Y
R o AWK, 2 HISH 4 H R 8817 50
BIAE 10 ~20 F120 ~30 H B SAI {H B &5
FHARGH 2R, kg k% &M
a4 B ( Epinephelus coioides ) 15 5 & 15 Fl
20 A R AT Y SAL fH &=, EL VS H
( Paralichthys orbignyanus ) {{ £ 7] & 3k BF 20 3%
BERIhE Y SRR RAM, X AT L
o RS s b B 38 BN LR T
AP N AR S 1B 3 T I T A0 AR A0 AR AR 4L
A, AT AE S K WAL, KT, 4 B8 ( Pampus
punctatissimus) 3% ¥5 90 & B B fix 16 h E N 29 ~
32150 A B DR W ATt %) R B B0 TR A2 1 D R T
S, )R RN SR B R 2 MR MR R B
W KA,
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37 T VR 5 RE AE 0 QR B AR, 2B KR IR T
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Ao ASHRE AR AT f 7 DR R (ER B 40 L)
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Bl S DRI Ay v b B v £ (A S 0 RE O 2 1 R
TR B IR, WA F Tk s EKREE .
37 BT SRR A £ o £ 245 4 1 5 W 1 £ 25 4
B = LB R B AL LT R AU
A 5 Bl 3 B, R S Tk WS A AR UG 5 6 1 748 b 3 A
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AN, 5 AT R PR S 7 3 B Y £ 5 B (S 10
~30) N, AR AN B 3B FE MW R, 412088 B L
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A HUBERAE 1K 5 TR A (BRI 5 ) R0 R 6
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A AEL 5 FE AR L R RHE RE 19 HL A 6T/
FE AR B AR

535 T — Pl A B R 7 % B B AE AR ) £k
PR B RE SRR AR . e S RGE T
AR TR /NS B 2 5 8504 66 76 S ) 28 F A G
ARMAEER ., RLRSRATLUEL, 4 Ok
4R BE AT 7E R R B F M AR A IR T2 H
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Study on salinity tolerance and oxygen consumption of
silver pomfret( Pampus argenteus ) larvae

GUO Qindan, XU Guocheng, WANG Youji, LV Weiqun "
(College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: The salinity tolerance and oxygen consumption of Pampus argenteus larvae(2 days after hatching
and 4 days after hatching) were investigated at salinities of 5,10,20,30,40,50,55. Mortality, mean death
time( MDT) ,median death time ( DT,,) , median lethal salinity-48 h( MLS-48) , and survival activity index
(SAI) were employed as indices of salinity tolerance, and individual oxygen consumption was detected by
respirometer. The results showed that lower (5 ) and higher ( above 50 ) salinities were detrimental to
P. argenteus. MLS-48 for 2-day-old larvae and 4-day-old larvae ranged from 8. 15 to 24. 90 and 15. 54 to
34.97 ,respectively. DT,, and MDT of 2-day-old larvae in 10 — 30 environment were significantly higher than
other salinities, while DT, and MDT of 4-day-old larvae were higher in 10 —40. SAI of 2-day-old larvae in
10 and 20 environment were significantly higher than other salinities, while the better value of SAI in 4-day-
old larvae was in 20 — 30, and salinity of 20 was the best one for both kinds of larvae. From the results of
individual oxygen consumption, for larvae among the suitable salinity ranges (10 — 30 ), there was no
significant difference between salinities, but higher salinities caused higher oxygen consumptions of larvae.
The results indicated that the optimum salinity range of P. argenteus was 15.54 —24.90,and higher salinity
can cause an increase of oxygen consumption in P. argenteus larvae, but there was no significant effect
among tolerant salinity range.
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