oo PE3W
2011454

NS 0 N 3

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.20, No.3
May,2011

NXEHS: 1674 -5566(2011)03 —0368 —06

7= im i 18 X A [B] B4R 48 IF 8 A K 1 BE B R Ml

RWH, AL, 228, % &, #

£, ZER, B ¥

(L. WRTLHTRF B YT RA2E B, WTTL SRl 3160045 2. WiV M H K= HIST AT Wil 8 WK IR B S %, WL

F+ili 316100)

B OE: D25 COUXHRA, EE 28 °C .30 .32 CHRRMELA,
RALRASFIEVF R RSB X 2 Rl (S5 T ASLE 1) K
WY EERKZM, SREAR: (1) KR 25 ~30 CHE, 157 6F
JUFARFEL s /KRR S 32°C i, 465 2F 8 i 75 2R B3 T [k, 2 FhoA%
f7E 32 CTHRERTREZRN (P <0.05); (2) PifHLAS fh ) 4
KUEREZKIRR N B3, &R A B R e A KR R AR
AR FKIRRFJ7 2 2.3 59 H A0 5 (One-way ANOVA, P <0.01);
G)HRBERAGT, L8 I WFEERFNBRRREER TR
(P <0.05) ,FRIEEARNELE | BEMTEET(P < 0.05),
R R/NE T 6 A R RER A BER W, ABTRARE
B1,32 CHTRERAR T B S A 77 ) b BRI BE , 785 38 o 38 AAILA R /)

B R ST R A KRR

RE RERAMARIEEEmEaRERKY
BSAEBERRE Y, REHBERWIARKKE
K RE B R RS DL R o A 4 AR
. —MiIME, AREKS LSRG, #
AHEHREEE, X —REEE N, ALK
AKX EERS; BB REEE, EKS
ZEEW, LB R LR EERA
RKMERKSRELA BERMEXE" ., HR—
75T, AR S A A K TR B B AR K i B AR [ T
Tk R RAY AN EEAKIRE L
B R, BOEAE AR [F] ) & B R4, AR H
& B R AT B8 A Rl 40 K 3% 6% ( Scophthalmus
maximus) > 7 K VGPESE 6 ( Gadus morhua) ' %

¥ F8F( Paralichthys olivaceus ) & 8 5 1 7K
FrEH A, TE R EH IR E M AR K, W H 5+
B X A By b 7 IR B R WL AR P

75 HEf: 2010-09-25 {EE HH3: 2011-03-10

HRER: RAAEEENE
XF 2 FhHLAE S F B AT & IR
H,RAG LB AFRET 2 M
WENAEERE ARERBER
MEMHERNER HEBT
BB I 5 B PRI B, LA
BN HBRAFEREESE TR,
KR : BT HIRE AT
AR AR
hESHES: S965.3
XERERER: A

Fh. B, A MM KREILT &, L
HAERZ, KR 31 CLA L, e T8 2 S
FAERKKREGE" " o Bk, B R R R
PR A8 2 S A R R B2 IR, AN 4 F B 14 4
RFEEA —E NS HPE, WX IRR AL N
FHFEARAEENSHEE L. BRIEEX
BIAFERRFTFEZHAOBFRE A MRS R
G2 B S AT R S AR T Y (R R R
FEMEAERETHRERE, AR Z
B R F A S AR O SRR, 26 T IR
1 %o 8 K i Y S O S R A K MR BE O R R
AR IARIE . AT 25 C Ry Xt R, R AR [
P30 BE A0 B X 4 ZF R 2 A g FR 3, T s L
B XA R B 48 T A I AR K I SRR R
LA HAR R SR A AR S H BT

BESWE : WiTA BRI H (2008€12011,2009C12078 FI 2010F20006)
1EEE S FEHR(1984—) , 2, WILAIGLA:, BFFET7 00 8 2585 FF o E-mail : cln_1025@126. com

BIEE: #£ 5, E-mail ;loubac6577@ 163. com



3 M FEANAE , 55 - = IR A8 X R R RS AR F F AR K P RE Y 2 M 369

AR T

1.1 &G

SEIGAE W VLA 18 K PR 5 BT iR I 5 (S
W, PEIN ) 64T, MUK ERBE S 28 ~ 30 AR B
R¥G/K,pH 7.8 ~8.2, LKA E F1.5m” x
0.8 m FJEHLH , SLH A BRI R4
PRIFEES. O mg /L LA |,

1.2 ZIes#

REEFHL B B A48 2 N TYIbE
TERFEM, TR MIEE . SLhfa BEYLH Y
[ —HIE T W E . LRI MATY AR 14 d
(7K ,21.5~23.5 C),

1.3 Eigit

3R SES TAISES I, SE5 T [ SE g 70
Hi&, 9116 2K A= 53504 (8. 03 £0.52) cm
F1(3.61 £0.72) g, 525 11 3 140 H S W, VIR
SR FUETE S0 (16.35 +1.34) em F1(46.21 +
10.77) g, B/ NSZE DA 25 °C 4 %) HR4H , 1% 28 C
24,30 C41.32 CH 4 MERMEMmEA, 514
BEEEV 3 AFATA , B AT 40 B, &£°F
THRLR AN ERKMAERA BEEE
o RFIHLEEE (1 000 W) X & 7K AR HEAT I #4,
WMZK201 7 B gh B AT 308, 3500 5
+0.2 °C, SLIFFIHATX SR FA L 1°C/d
HER R B THE , 77 2 AL PR IR B T 2 IR
BERT, TR T L 0, LI A 18 4,58 19 d
FIZKIRIK R B 25 C . S5 /K R A f A Ak 3
EFRSHK R,

1.4 3%1E

{8 AN LG & JURL PR 47 18 VR 52 36 8 (bR
kR &4t AEM), B (9:30) T
(15:30) % 1 IR, BIRBE LR 40 min J5 FF 451
ERTRIE s T RRIE 8 KR 5 7B 85K 0 BE i3
H, WREERZRERESELSEEKERIES
HIZER ARBEREE MR IEENEREEITESX
MR R,

1.5 AKERNE

W 248 I BE LI AR M 2 K AR E
1.6 HELE

REHRKE(W,) EREKE(L) FFEE
KE(Ry) FEER(Ry) IEWHAR(Ex) IHHE
SRUTAR W, = (W, -W,)/W,, Ly = (L,

-L,)/L,,Ry; = (InW, —InW,) x100/t;R; =1,/ (¢
X (W, + W,)72) s B (Eye, %) =100 x
(Wz - Wo)/ Id§;H\:EP,W0 i Ly ﬁ%ﬂﬂa%ﬂﬁﬁﬁii
(g) MK (em) ,W, fl L, 5 HIAAERIKE (g) ,t
NEBHRE(d) 1, MEEER(g) .

FiI SPSS 11.5 kA 217 203 AL B, R A One-
way ANOVA JE47 835 73 47 , A 7] b 21 21 &) 5%
Turkey J5 ¥ #4725 UL

2 BERE

2.1 AEEEHETEBFEHEEER

FRWEER LW T A 25 CHM28 CAHT
SZIG# ) RIS R 3K ) 100% ,30 °C 20 %G F
98.17% +1.59% ,32 CHRBIEFR N 17.50% +
6.61% ,S25 11 [y 25 °C .28 °C 130 °C 3 2L
20 R TE Rk 100% , 32 C 411 RIS R R
20.83% +6.29% , Sy 1 FISZE 11 4 32 C 4
FESCISFFIR)E 55 2 R IFE T, B = T b B
[, FET- S AW BT (B 1), IR S5 AT,
SeEf [ ML 11 A 32 CHRRIEREE BERX
(P >0.05),

100 + R T
90 -}
80 ?h R 11
s
£ % RRTY
: Sl
0
0 5 10 15 20
WL/

1 BFHLIHE 32 CHBEE
Fig.1 The survival of olive flounder rearing
at 32 °C during the experimental period.
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HARKEBMAKBHRXRRAAUERRN: Rg =
-0.27¢ + 14.25; -178.22(n = 12, R* =

35.45; B 25 ~32 “CHt, 525 T AISCH IT A A
KERBER TR T T FE (B 2) o P 2 Fiblie i
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Tab.1 Comparisons of growth and feeding in olive flounder at different treatments ( experiment I )

25 C 28 C 30 °C 32C

BRFH 2K/ em 11.99 +0.24* 11.08 +0. 04" 10.31 +0. 04¢ 7.42 £0.24¢
KRR TE/ g 17.95 +0.94* 13.00 +0. 55" 10.53 £0.11°¢ 2.98 +0.31¢
WEHRKR/ % 3.86 +0.26° 2.60 +0. 15" 1.92 £0.03°¢ -0.17 £0.09¢
LR HKE/ % 0.55 +0.03* 0.43 +£0.01° 0.33 +0.01° -0.04 +0.03¢
K%/ (%/d) 8.32 +0.28° 6.74 +0.22" 5.63 +0.05° -1.03 +0.55¢
BAE/(%/d) 4.67 +0.23* 4.86 +0.06* 4.57 £0.20* 2.12 +£0.17°
TR LR/ % 70.63 +2.76* 58.14 +0.90" 53.56 +2.10"

i FA— AP AR TR AR R A 257 B 3 (P <0.05) , 32 [,

R2 ARIBELENETFFNEREERMBRAFLR(LEDT)

Tab.2 Comparisons of growth and feeding in olive flounder at different treatments ( experiment II )

25 C 28 C 30 C 32 C
LARTEHRE/ g 83.17 +18.33° 72.94 £20.07° 61.24 +12.22° 46.29 +12.83¢
BARFH) 42K/ em 19.26 +1.39* 18.58 +1.51P 17.73 £1.40° 16.27 +1. 664
IRE B/ % 82.22 +7.26* 47.34 £2.27° 39.04 £5.25°¢ -7.00 £1.77¢
ERHKE/ % 15.80 +0.46* 9.78 +0.24° 6.92 +0.71°¢ -4.73 +0.45¢
K%/ (%/d) 3.15 +0.09* 2.16 £0. 04" 1.56 +0.06° -0.47 £0.01¢
BE%E /(%/d) 2.18 +0.12* 1.73 £0.08" 1.57 £0.03" 0.47 £0.05°¢
ERHEALZR/ % 158.85 +12.59* 122.95 +1.29° 115.04 +11.72
10 ‘14 7.10¢ -91.34 (n = 12, R* = 0.94, P<0.05) ;
8t ’ 1A Epo=2.957- 173.361 + 2656.4 (n = 9, R’
5 ° ‘ = 0.81, P<0.05) B 25 ~32 CHf, 528 1 {945
x® 4 N N ¥
<, F\\ B RMEIR R AT = JE R AR, B W i A 2R N B IR
A < BEFHET T M. Lk I MIRE R MEwkisx
LPt % 28 0 823 5K R AR Ry = —0.0417 +2. 101 -
—_ —_— 2 — . —
4 S/ C 25.05 (n=12, R =0.95, P<0.01); Eg =

B2 BFHSEERKERSKENXR
Fig.2 Relationship between the specific growth

rateand water temperatures in olive flounder
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Fig.3 Relationship between feeding rate, food
conversion efficiency and water
temperatures in olive flounder
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Effects of high temperature stress and body size on growth performance of
olive flounder Paralichthys olivaceus

CHENG Li-na', XU Dong-dong’, LI San-lei', GENG Zhi', LOU Bao’, MAO Guo-min®, ZHAN Wei’

(1. School of Marine Science, Zhejiang Ocean University, Zhousan 316004, Zhefiang, China; 2. Marine Fishery Research
Institute of Zhejiang Province, Key Lab of Mariculture & Enhancement of Zhejiang Province, Zhoushan 316100, Zhejiang,
China)

Abstract: The effects of high temperature stress and two different body sizes on growth performance of olive
flounder was studied in laboratory conditions. The temperature of 25 °C was performed as control, and the
temperature of 28 °C, 30 C and 32 °C were as high temperature stress groups. The experiments included
experiment I and experiment II. The results were as follows: (1) the survival rates of olive flounder were
nearly 100% when the temperature was between 25 to 30 C, while the survival rates of olive flounder
decreased significantly at the temperature of 32 °C. The survival rates of two differemnt body sizes of flounder
have no significant differences at the temperature of 32 °C (P <0.05). (2) Water temperature significantly
affected the growth of two different sizes of fish, and a quadratic regression was fit to describe the relationship
between the SGR, FR, FCE and the water temperature ( One-way ANOVA, P <0.01). (3) Compared with
growth performance of different sized fish at the same temperature, the SGR and FR of experiment I were
remarkably higher than those of experiment II (P <0.05), while the FCE of experiment I was significantly
lower than that of experiment II( P <0.05) , which indicated that body size have a significant effect on growth
performance of olive flounder. The result of present study indicated that the temperature of 32 °C may be the
upper limit of olive flounder, and the high temperature stress and body size have a significant effect on the
growth performance of olive flounder.

Key words: Paralichthys olivaceus; high temperature stress; survival rate; growth rate;feed conversion rate
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