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(W, = W) /1 Ho , Wy F0 L, 43 3] 900 i 1A B
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2.1 AEREHETETEHREE

SCIGIA] 25 C 28 T M1 30 CHYLH#6 4 B
A IET, BIEHN 100% ;31 CHIf /D
FET,56 19 RITE R N (9. 17% =5.20% ) .
32 UMM A STAEL I IR 5 55 2 R BAET,
SERERY SN CTEIS SN 770 4 &= 7 N s [l o2 i
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B e , #5400 i e aa 45 1k KRS 3 25 °C 4%
SRR FI A BET
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SEERIR 25 A ) A ORI B A 3 2
(P>0.05), SZIGAK 25 T4 .28 T2 .30 TH.
31 C41 .32 CHW R K AR5 (19. 26 +
1.39)cm F1(83.17 £18.33) g, (18.58 £1.51 ) cm
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Fig.1 The survival of olive flounder rearing at

31 °C and 32 °C during the experimental period

F1(72.94 £20.07) g, (17.73 £1.40) cm F1(61. 24 +
12.22) g, (17.28 +1.41) cm F1(55.56 +14.18) g,
(16.27 £1.66)cm F1(46.29 £12.83) g, FHILTWILE
AR FATE 25 T4 .28 T4 .30 TH1.31 TH MK
W EIG (P <0.05) 1] 32 CHLMAE B &k
flR(P <0.05) , J5 2553 B b 45 IR R AR OB L
HREEF(P<0.05),25 CHFHEARKRE K, N
(3.15 0.09),32 CA M54 KRN, N
( =0.47 £0.01) . LUK X Bl DU E KRR
Y BT IRIE 30T, 45 R R R AR AR S KR Y
S B A A SGR = —0. 0437 +2.27t —
27.80(n =15,R* =0.90,P <0.01) ; BI{E 25 ~32 C
I, AR A R AR B T e TR (T 2) o

®1 AREEREHEANSTFERKEEMBRATHLILER

Tab.1 Comparisons of the growth and feeding performance in olive flounder at different temperatures

25 € 28 € 30 € 31 € 32 T
v’ L\\/b 3
) _f?tﬂ? Wf%(g) ot 45.27 £10.70 49.97 £12.02 46.21 £10.77 46.35 +11.71 48.54 £10.32
1nitial average body weig
A4 K (em
) _j‘ﬂf”jF ﬁ%ﬁ(ll )th 16.56 =1.27 16.91 1. 34 16.53 =1.34 16.76 =1.35 16.90 1. 30
1mnitt average total leng
LRV IIRTE
final ¥ f)'id (g). ht 83.17 +18.33" 72.94 £20.07° 61.24 +12.22¢ 55.56 +14.18¢ 46.29 +12.83¢
1nal average body weig
LA 2K (em
final F ttil )th 19.26 +1.39° 18.58 £1.51° 17.73 £1.40¢ 17.28 +1.41¢ 16.27 £1.66°
1n: average total leng
REHKER(WG, %
* E; jF(. e 0_) 82.22 +7.26% 47.34 £2.27° 39.04 +5.25¢ 20.00 +0.29¢ -7.00+1.77¢
percentage weig gain
LRI K K (LG, %
Et' $1( h 0,) 15.80 0. 46" 9.78 £0.24° 6.92 £0.71¢ 3.21 +0.77¢ —4.73 £0.45¢
percentage leng gamn
HeE A K Z(SGR, % BW/d
e f( tho . ) 3.15 +0.09° 2.16 £0.04° 1.56 +0.06° 1.01 £0.01°¢ -0.47 £0.01°¢
Speciiic grow rate
BER(FR,%BW/d , i
RECH( ’ ) 2.18 £0.12° 1.73 £0.08° 1.57 £0.03° 1.32 +0.01° 0.47 +0.05¢

feeding rate

B A% (FCE, % )

158.85 £12.59*
feed conversion efficiency >

122.95 +1.29°

115.04 +11.72° 76.60 £0.74°

I Al — AT AR R R R A 225 235 (P <0.05)

Notes ; Different letters in the same row indicate significant difference among treatments.

2.3 FEEBRETHEFTHNBREMEELE
b3

T EE R4 o B £ B R AR R LR B 1B
SERCR, J7 2553 BT 30 s 45 e T W38 2H Y 48 1 R R
TR AL B E LT X IR (P <0.05) . DIZKiR
o X A, DR RN Y Bl AT [ 500, 45 2R
R ERAKIR T 2 B N AR M FR =
—0.043F +2.27t -27.83(n=15,R* =0.90,P <

0.01), Rl 25 ~32 T, 5 & bl 5 5 T i ik
e )RR AR R R KR 2 Y BOAE oG
FCE= -1.61f +79.89t -839.96(n =12,R* =
0.86,P <0.01), HI 25 ~32 CTH}, {54 4k 3 bt
T T N (B 2) .
2.4 AEHREAETHE T ER SOD 1 CAT
mEEEE

AN [ I B2 Ak 3820 1 45 5 6F i E o SOD il
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228 T4 ;30 T .31 T4 .32 T SOD F
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B RELL K- (P >0.05) o KRR SR J5 45 411
CAT (Wi S A B BT, A 5 %) BRALAH B,
CAT {G I B R T XL (P <0.05) , X3
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6 YR R T o T T R, e 45 uk — B A [
J& ,SOD F1 CAT Wi J1 B ik 52 , {2 CAT % /)
PR 52 148 8¢ SOD 1%,

A
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Fig.2 Relationship between the specific growth rate,
feeding rate,feed conversion efficiency and

water temperatures in olive flounder
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Fig.3 Effects of high temperature stress on SOD(A)
and CAT (B) activity in liver tissue of olive flounder

Different letters indicate significant difference among treat-
ments, * indicates significant difference between high

temperature and temperature recovery in the same treatments.
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3.1 BEMNBITIHERRFENZM

T BT 8 8 A A ) S HAT T T, — 7 T i
JET i 5 B AR 1 R A IR, T4 6 19 BE 1 Y
s 3 — 05T MR T AT DU AR e i
1 A B reaE e . TEE BAERTLEZ N, 2R
AR ARSI TRLRE (T g TR s 2230 B 3 30 2
iR A A E BRI, A KR R BFgT
R VF 2 AR AR AR SRR H 7 5 B35 A AH
X M, K oWy 8, bull trout ( Salvelinus
confluentus ) """ 2 | A AUE B A AE B K B
ARS8, 335 o AV A 7L, A 2R W R 3 LY L oy
15 ~25 CM 1 Twata 251 BT & BIAE A6
R AR OR SR AR AL R Y B IR (20 ~
30 °C) iy Tt e 5 Je 4 K S B AR Y 4 %, Fonds
S RIS R AR P (42K 3.0 ~ 3.5 mm) YR AE
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AR KR B DU YR 5 2 8 2 Y R G, 25 TR
R A KR K IR T 25 °C, HAERE TR,
AW, 25 ~ 32 CHuE N A 8P R A K %
SR B 2 0 SAE DG Bl A T 1 T e
HERRTRRE IRE IR 3] 32 C il F 6 A= KR H
K X —25 5 5 Fonds 45" F1 Iwata 25"
5T & —E .

AWFFE L A YR 3k 5 31 T, g oF i
IR T IR IR B 32 C 48 B SR T
SR E T e 32 ChlRE R HK A AA Y B IR
R X — 45 J 5 Fonds 25 f4fE I — 2k, A A
WIAN 32 °C n] G &4 o 6F 4 20T 1) 1 BIR VL
FERR BRI BT, F AR A P T 5 7K R RN T UL K IR
TR G, m R S AR A EE AL, T RE
JEB AL T MR IR HRT, 56 TR 51k
fARSET P A 5 2 — DR
3.2 HiRMBXTE T S0 BT MR R

SOD Fll CAT J& A= ¥y 1A 2 1) i S AL Tl
SOD KA ak AM L™ A= 1A #E9) B 48 B
Feor it AL S, P CAT il S Ak S0 T A
0T FIK DT 2 45 248 FBLAAR 1) 1E 5 A 380
Bl AWFFEH, X B2 SOD Fil CAT 1 1 i
e T A B 2, X AT g e iR 8 1 R o
B4 PN 1Y S8 Ak iR 5 D7 38 KOG, Lushchak
SED O R e HEAT I IR A L 45 R R BUE I 0
TER AT LAE 2 SOD Al CAT Ry ik, M fifi 1
SOD 1 CAT 45 f 5 {47 B 1% g T , 5 & it o)
WOl T4 hH 21 iy SOD Fil CAT 4541 A 1L i
975 3 AR Wang %61 LEBEARIRIIRBE T 37
FE Y B A V8 K ( Macrobrachium nipponense) %z 31
IR BEAE 27 ~ 32 CHYFL SOD J Vi Bl B2 Tt e 1
TR FEMIALE DL R B R A 1 h 5
I 20 L i) SOD i M I 2 T iy, (H W36 8 i 24
h,SOD 3% 11 & F ™ o X BRI 4% 3k i ( Chamidae
gallina) WWFFEA & BLILIA N SOD (143 PEAK i T
T FE 1R AR Ak, I A T FE 1% v DL 240 S A R v 1
SOD JEE L RFGE AR ™ 0 DA s S 5y R 1,
[N SR [ e b /R L NI ORTR i = Waat 7/ B2 W = (BN
o TP 3E B B) A AR 2L, AR AR N R 4R B E RS T AR
L PUE AR 5 J7 A JE LA R 40 A N A9 AR AR
3 , T PR PR 8 A B PR AR ™ o AT ST
rh YL B 38 45 1k — BE B [E] J5, SOD Al CAT 1Y
TEPEIRA , 3 W] fig 2 B T N ) S Ak it TR T B

A5, DT AT DL L AR P9 ) SOD il CAT 37 4Kk
&2 {3 SOD [k & o 8¢ CAT R, 3xX n g th
SOD J2& 375 4 480 1) 5 9 114 10 2 e 0 2 A0 7 571
XA P G B AR S 1 CAT BRI
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Effect of high temperature stress on growth performance and activities of
antioxidant enzymes in liver of olive flounder Paralichthys olivaceus

XU Dong-dong'*, LOU Bao'*, ZHAN Wei', SHI Hui-lai',
MAO Guo-min', LUO Ji-an' , CHENG Li-na'”
(1. Marine Fishery Institute of Zhejiang Province , Zhejiang Province Key Lab of Mariculture and
Enhancement , Zhoushan 316100 ,China;
2. Zhejiang Ocean University, Zhoushan 316004, China)

Abstract: To investigate the effect of high temperature stress on growth performance and activities of
antioxidant enzymes in juvenile olive flounder Paralichthys olivaceus ,the survival, growth,feeding, activities
of superoxide dismutase (SOD) and catalase ( CAT) of olive flounder at different temperatures (25 C,
28 C,30 C,31 C and 32 C) were compared. The results showed that the survival rate of juvenile olive
flounder was 100% at the temperatures of 25 C,28 C ,and 30 C,and the survival rate was 95% +1.18%
at the temperature of 31 “C. Nevertheless, the survival rate was (20.83% +2.20% ) at the temperature of
32 C. The water temperature significantly affected the specific growth rate( SGR) , feeding rate (FR) as well
as feed conversion efficiency (FCE) of juveniles. A quadratic regression was fit to describe the relationship
between the SGR,FR,FCE and the water temperature (SGR:R*> =0.93;FR:R* =0.90;FCE:R* =0.86;P <
0.01). The SGR,FR and FCE reduced with increasing water temperature in the temperature range of 25 —32
C. Moreover,SOD and CAT activities in liver were measured under high temperature stress and the two
critical antioxidant enzymes were also significantly affected by high water temperature. The activities of SOD
and CAT declined with the increasing water temperature. This study indicated that the temperature of 32 C
may be the upper limit for olive flounder,and the high water temperature has a significant effect on growth
performance and activities of antioxidant enzymes of olive flounder. Our results would be good references for
genetic breeding and healthy culture of olive flounder.

Key words: Paralichthys olivaceus; high temperature stress; specific growth rate; feeding rate; superoxide
dismutase ; catalase
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