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1.1 ##H

ISR W H TR T g e X RS K 7
mIH IR AL, BNE RS R 2 N TS B AR
PRI ZHEIRTEKIR (24 £ 1) C P32 1)
AT AT AT I [E] )y 24 h,
1.2 Fik

YAt G EARGE NS B Y T P e
Wit 4 MRBEREE, 2050 18 € 21 C 24 C .27
C ;6 EREEREBE, 437 16.,20,24 .28 32,36,
N 24 MRERILENAE, B HEGRE3
AEEM L AEIAEL, L2 000 mL 55 5
BRI A A% , TR 100 BAIFT £

BB AR AR, BRREIETH
frfa, iR ARG AT B R, BB B P AstTs
ko 5 9 1] 4 K BORE A AR B 3 B ( Carl
zeiss Ste REO Discovery V12) WM & B 15 %340

]

N O

1.3 BiEsS#H

TR 5 B 15 8088 F 4k {4 GraphPad Prism 5. 01
PATH R R 7 24017 (ANOVA) , B {H =R o F
HIE + R 1EZE (mean +SD) , A P <0.05 TRE
i,

2 4R

2.1 BEREEZRE1dFaFEER

VAT R B 24 °C (EhJE 32 ik %
PR 2 4 IR BE N 6 A4S E8 B 40 AL 24 MK
BRI, 1 d P aFEERINE 1 Fim.
hE 1 AEE, EEF 21 C.24 C .27 CHLE
16.20.24 AWK 9 MAK A+, 1 d JFFAK
FETERARAR, KT 10% ; 55 28,3236 X504
H AT AT A 3, KT 50% o KR 18
C AT TE & L B IS 3R T 50% .

®1 AREBERZET 1dFEFEER

Tab.1 The survival rate of one day old larvae at different temperature and salinity %
HhBE
AL/ T 16 20 28 32 36
18 66.667 +33.471 52.333 £35.921 96.667 +2.309  94.333 £3.055  93.333 £3.055  90.000 +6. 083
21 1.000 +1.000 2.333 +1.528 6.000 +4.583  99.000 £0.000 97.667 +0.577  98.333 +2.082
24 3.000 +3.000 2.667 +3.055 8.000 £6.083  68.667 £13.317 99.667 +0.577  99.333 +0.577
27 0 0 0 55.000 +£15.133 98.333 +0.577  95.333 £2.517

2.2 BESWHEBTFERBHNXE

W R, NIRRT SR RS r e R B A
WERW, EIRE 27 °C, 305 28.32.36 T Hik
AT, MARSS 2 d PR EE R L | AR 2 fff i T
RHRBEARIE, HEBERBELER, O
A ), MRELLE, HE R EZLR, LM
;2.5 dJg, DB, O EGSHE T i v] WL, 5P 8
FEAMEREA W45/, M 24 °C,3hfF 16,20,
24 28 .32 36 B IR IR A7, R 2.5 d B
Mg IR I3 d JESE T 0 o IREE 21 °C R 24
28.32 .36 A M iFf, M AR 3 d B 68 R
.4 dFEFFO, 18 CRIHAFTE T RIITFHA
BB S d A4 B EE IR AL BREh B 24 R4
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CHFE(ERM - D) A5RFF 0521 CHfFa(E
R -2) AETRFF, 021 AL, MBERFF R4/, IR
Peg 2724 CHFF(ERR -3) DRIAL,
BREA/IN, P 2 B 50 BN NV , 6 5 6 22 A AR
B, ARFEFNAR A IR AR 2, B iE 3G R, O RS54
BEWA ;27 CHfFa(BIRR -4) Hig/E 2.5 d
BT ,4 d SR EERR & iA5E 245 R, 5
IR MERE B %/, B E, FREH
]kl R
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B #HE28 T4dNEEBFEANLZERER
Plate The development of four days larva at salinity of 28
1LIREN18 C; 2. IWERN21 C; 3. JREHN24 C; 4. 1RE RN 27 C,

2.3 DREBFEFORSHFORKEEER

AR AR T RSB R E
BITF O B B A IE R AE 1 iR, WEH A
HORBEER T 21 C FREA T 28 Wik i f
T RGO IR 24 C EhE 32 3K
WA L TT 1 I B 7705 SR Je i, O 98.333% +
2.082% , TMAEIREE 18 CHEET , R 24 X
K2l A7 % B BIIF OB AT AR RN
61.000% +6.245% ,

USRS AT A A IR B BB T S 2T
M1dE&AFaEREIT(E2), ERE 21
C 24 CHI 27 CHFREEH, Fh B 32 BT A A
TG R, AT AP TG R 55y 74. 000% +
7.000% ,83. 333% =+ 8. 083% FI 49. 000%

22.068%
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Fig.1 The survival rate of larvae Trachinotus ovatus
when the mouth opened
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2 PRESFEAOR1IEFEEER
Fig.2 The survival rate of larvae Trachinotus ovatus
1 d after the mouth opened

2.4 BEMFEEENEMm

FEFRBE 32, IR 43510 18 €21 C .24 C
27 CHEET,1 ~6 d fFAMAERERIE 3 s,
MEHRTE S, HiEE 1 ~3 d,i/@BE21 C.24 C,
27 CTAramAERZERAEREER (P>
0.05) ,¥&TF 95% ;4 ~6 d,{Ffa7E 21 CF W
EREE,27T CHAEREM, ZHFBE (P <
0.05), MALFEE 18 CHIFAFER—HE
TrE#EE, 6 d G, AR TR F O,
2.5 RESHFEGENXE

MIEEEN 24 C B, £h B X B0 TR 65 6247 £ K,
TERHE A 4 fiR, WG 1 ~3 d, 8%
16.20 .24 A5 AT A FATE R B E KT 28.32,
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Fig.3 The survival rate of larvae Trachinotus ovatus
at salinity of 32 and temperature of 18 —27 C

36 MFFIER (P <0.05), 3 H 28 MFFiEREH
T 32.36 MAF{EHR(P <0.05), /54 ~6
d fFEIF D)5, fEEREE 28 A 32 A G R B3
T HARIEE T MATER(P <0.05), HEHE
32 i AP AR HRAERYRE THERET

HFEMFER,
100 —*- 16
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- 28
£ 60 -+ 32
ﬁ o 36
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4 PPHEREBFEEIRE 24 C,
16 ~36 RETHFER
Fig.4 The survival rate of larvae Trachinotus ovatus
at temperature of 24 °C and salinity of 16 —36
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3.1 BRE.HEREXFFENTME

e ON L BR8] AT L e B BIRBE 21 °C .24
€27 C, & 16,20 .24 HFRGEH, 1 d JFFFHER
8T 10% , X Ui B U JE BR 654 fa 1R R B 21 ~ 27
C ¥ B A X R Y iR 32 0 M. Tk BE 28,3236
TRFFE R B, R T 50% , X Ui B IR TP
BEESAF SRR 21 ~ 27 “C Y A X A B
W 320 . ASIRIEH , 18 C X RI A% 3h BE T 74
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FEE SR X B, AT RE 2 TR BE AR, AF it
TR RTRES, BGE T B RS AT A7
T8RRI . R, G SR AR BRIE 8 65 B5H 2=
P R, B 7 IR 37 b I B 2R B, = X0 4
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ST AE N [RIVRBE % b BE 18 Tif 32 ) B il g &
1,25 CIREE T R HIERE S 51 B F 20 C .15
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V55 el DL PR % T T 2 6 TR R BE BRI v, 30K X
Jad VRS KRR . 5351, AtA] & BRREAR IR EE
A ERGER IR ER A R Z 1. Bk, 7= 5
5 BOIR BE AR AL R DA we A7 f %k BE BT 324
— AR B T3 5 A f % 6 BE AR AL I it 32 1 o
{HJ2, 2490 B P4 2 I AR TR I, 4 1A% 2k B ) i
ZHEWAB TR,
3.2 ERENPHEGESFERERTM
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BRTZ—. k2% AN —EWENE
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27 CiIRBAFAEL G 2.5 d FF 0,1 24 C
21 Ci5e 40 FF At [a] 40 50 2 S B fS 3 d.4 d,
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W BRFEER BB AT ST DA R R . A H 4R
HEBRRESI XTI BBIEEE SREX
RIOBFFR G A 3, B I 2 X 16 8 £
( Hemibarbus maculatus Bleeker) ¥ & ¥ B 35 i
IIDA 22 3t B AT 3k B AT # BB 5 o 5 1 )
HIZER

BRI, 7 BRI fE—E e BN, 7=
SR KRR , DI R B R, SR FE
VG TR B K R SRR, 2GR AT f i 52
MRER S EERFARE. Hitk, FELhRE™
AT LAGE A YR AR IR B, R AR M O O[], A A
BREIFO, AT AT ORIFE T &, FEAR SR
AR
3.3 REMNFaFENXMm

AR K, WL B ABERE 21 C,
24 °C 27 CTHARTAERYMRE. BHFF
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HG A 7S 25 1R B 2 B0 5RE 3¢, B IR B2
AT AT SRR . U SR AT fa
PNC (fF & HRIX A AT 3% i ) ) 55 B 35 1R B2 2
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AL SRR SE 1R I R BT fa B E 0
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P, LA R AR Y 2k B2 & REYE R, g ) Dy 242 ~
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The effects of temperature and salinity on survival and development of larvae
Trachinotus ovatus

WANG Gui-ning, LI Bing, LUO Lei, ZHONG Ying-bin, HUANG Xu-xiong, LU Wei-qun
(College of Fisheries and Life Science, Shanghai Ocean University ,Shanghai 201306, China)

Abstract: The aim of the present study was to investigate the effects of different temperatures and salinities on
the survival and development of larva Trachinotus ovatus. The newly hatched larva was transferred from sea
water (24 °C, salinity 32) to and kept in a combination of four temperatures (18 C, 21 C, 24 C, 27 C)
and six salinities (16, 20, 24, 28, 32, 36). After 1 day, the survival of larva Trachinotus ovatus exposed to
combinations of salinities 16, 20, 24 and 21 °C, 24 °C, 27 °C are the lowest, less than 10% . The mortality
of larva at salinities 28, 32, 36 were lower, less than 50% . Surprisingly, the survival rates of larvae at 18 C
with different salinities were higher, more than 50% . Our experiment showed that temperature plays a critical
role in larva development. The larvae developed faster at higher temperature to a certain extent, the
development of larvae Trachinotus ovatus became slow or even stopped at 18 °C. Taking both survival and the
development conditions into account, we draw a conclusion that the preferable temperature and salinity for
larval survival and development is 24 “Cand 32, respectively.

Key words: Trachinotus ovatus; temperature; salinity; survival; development
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