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WE: W TRERBEM PR EE Y EEKRBENNE N, KRARAUFEERZERERNAMH,
EXHENRIEEINRAEH 2R E T 9.21.23.25 27 CRBTHATHEHF, &
32~142 dpf MEA K FRETH R EBY N EKK KR E, Al A SPSS &Kt 7 24
rofexaME s ERRAMYp e ERkABE BESRKMEARENEXE. £R %
W, 7 98 dpf B ,25 C T4 & & K& e, B8 K £ 129 ~ 142 dpf 6,23 ClRE A 4 K& &
DEBTHMBEA, 23 M2 CTHHRETBERAEREEKE LA N 4.42% F
4.63% i mTHMURELEL, RELFFEESEAKK K E W Pearson 7 2 5| W
0.271410.260, R B HF EM %, hk KFEELRENXZRADH N L=1.6376T (R =
0.082) ,W=0.028 57" """ (R*=0.075), %% 23 CT £ F4H ZHIF3~142 dpf oy 2 & ,
HABELEBEREZREAKRTFON. Z2REF,EWM(T)MBE_B(E) S EEXRKT T RS
(54.78 ng/mg#fn 92.52 pg/g) ,3 ~32 dpf W & W & = H (K {H (4.6 ng/mg F15.43 pg/g), %
46 dpf Bf X F 2 L #5154 [ (40.81 +12.64) ng/mg 1 (42.04 +19.13) pg/gl ., Z B £ T
M, EREEHA,32~46dpf ENEELA 2 ¥ TAE, & 8L F L ,46 dpf B3k 5 &, 2
19 f021 CEEHAEZEE THME,T 25 H(94.70 £45.06) #1(85.45 +£37.30) ng/mg,E,
47| 77 (83.37 £17.97) #1(105.80 +54.90) pg/g; H g £4 T E, # EMMAHMKELE
ExSF. B dpf UAEBU IR K ERE TR, ERELAE, KFAREZ£R,E19 127 T
BT KPR THMEE A, Rk 46 dpf (KK (4.99 £0.75) cm B 3£ & & 8 & & P& R IT
YA 19 F1 27 CH T HR AR & A AL

KPR FEEH; BE; £K; BXEBRR
RESES: Q954.55; S 965 MEkPRAERD A
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AR R D R ME P LG ], 5 AR R PR ME
b5 i Y 77 B, R R B BIF A R A bR
T 11 [7)

VI 22 58 PR 3R AN A A B DR R D R e £
KA A K, TR BT R i B AE £
KEmAMAE K A \EEAER" . G, 5
B % 112 JF K VY ¥ 85 ( Gadus morhua) ' Y B
( Dicentrarchus labrax )" | # #& ( Pollachius
pollachius) ") F1 0T % ( Oncorhynchus mykiss )"
S0 I A M AR R R R 0 A, TE I R
I B BR 17 B-0E W (E, ) A SE R (T) 72 1 AR
b BAT TS AR T, B 5 O R S PR
[ Pt 0B 2R 1 OC AR B Al B A, St A BT R X 2R
T8 T B ) 5 e 1 AR AR — o R My T N Ah
XF 36 Y 81 8 ( Pseudopleuronectes americanus) ',
plaice ( Pleuronectes platessa )",

English sole ( Parophrys vetulus) '™, i B 7F i

European

( Paralichthys dentatus )"’ , greenback flounder
( Rhombosolea tapirina )" Fl & #% ( Oryzias
latipes ) 55 £8. 2 Ifil 3% P 25 [ 1 0 3R A9 I 28 3 3k UK
-, DA R B E ok R b IS R R IR R
AEAR ) ML S AT T RS (R B X 2
M5 F O b 2 T IR 3R K R F
GEIE AR WARIE

A S DAF 1 S B R AR R A TR i
JEETR 2P0 5K AR A ORI S T AR S Y
AL, WF IR S A TR 2 IR K Rk
Z I AR OC &, LA R BE X 2 1 M S Y
SER L LU A 2 3 R ) 4 ) B 1A e A 4
A

R ik

1.1 FEEBRREANEILNIESF

FI L AR A8 g R T B K A BR A Rl B B
e BRE 2 v T ) M A O A, 0 2 A R 4R A B M R
B SR BT R IE AR R4 1 R ME 0 B B 500 mL
T 1 000 mL (R Ar RIS R4 1 e b f R
W1 mL A GRS R OB AEIR G, A
300 mL ., 22 “Cig /KT Z A , 52K 10 min J5 R
Ik U P b R A2 K IR R, I AT K AE B AR DL TE
fdi 52 5 B0 5 AL B0 43 25, K b BRI 50 em x
50 cm x 100 cm [ 44 07 1k, 24 h J5 Ui 4B b O
200 mL, 5 Bl A 3 4~ 3 m? KL 4k 2 g 4k, 3F

FI 23 S5 ) K b 78 AR AR, KRR HE 19,6 ~
22.4 C. ZK5J5 36 h WAk i, 0 A7 0 1 15 75 1
F5 o WAL KR BRI AE 24 CLAN . MR fo i 2k
KA A, Wi T 0 ik IR, Je)R
3 ) RS L pd R A | R R OV RN TG
4k B1,B2,.C1.C2,S1,S2,EPl EP2 47
Tl WL
1.2 EBEERE

5 )5 32 d(32 dpf,days post fertilization ) ,
AR IR 15.0 ~20. 0 mm, FFIH X K & G A
THEEE, 4P S A3 m K E LA 2 000
FE AT, I 43 K B KRR & 19 .21 .23 25,
27 CORBEERFZN =1 C) I 1 000 W i #4 Fi
P i O R A o 2 ( WK-SMI3 TR 2 % vl 7 B
HABRA A BEHKE, 5544 3 A4 3 m K
AR IR 25 ~27 C B K 3 WX B 1T
KA, R AT 273 KA, DIMRIE S & K IR
E K BEWG IR R R A E A AP
Ao LN EAMHTRE ZE 106 d, 22 J5 K /K 6 15 6
£ 19 ~20 CHgR, Kik pH 7.52 ~7.65, %N
23.3~25.0,
1.3 WEFEHF

A ¥l & 2K 5 32,46 .82 .98 129,
142 d 3 56T B AN B2 B B R 15 7 04 f00 1 2 7 Bl
LI I 00 A 4 044 Jo B, g — 52 36 40 43 1)
40 ~70 JRFEA I A AT

ARFEBETEEREREMNZHARE

TE AR FRIEIRE T (23 C) 8 F &z
ORIt L, EZ G 1 d I R g BF, 2K S
3.5.8.10.25.32 .46 .98 129 142 d H} 4 5] R 42
T R AL 10 BB R 2 mL B R R AE
FHA 38 0] 52 5 % 04 2 [ e i

BEERH OB EABEMNTHERRE 1E
ZKE)G 32.46 .98 d B, 4> ISR 4E 19,21,23,25,
27 C i i Ab PRI Vi T SR Al ZUREAS | A A RS
10 B, FIH 2 mL B RS R TR A T, 8 bl 5255
o AT 2 I A
1.4 MHEEBEFZSENE

A e A AR M S B R, A S R
Sun %' fl Rougeot %' FEWE A sl KW H
fily 4> 00 P FH 2RO K I, BT RRER R SR S A
50% LEE(W:V=1:1)  FE00F 8, Z J5 455 Kl
15 mL B0, K CEE(D ~2 mL) wp ik
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WFER, K 0 VTR B A B 04, ks i s ;4 CF
6 000 x g 5.0 10 min , B_1- 5 & 3048, ULiE
Piim1 ~2 mL JG/K & EE,WFEE,4 C F 6 000 x g
E0 10 min I FIHREE O MA S SR
1 U e A I, XU i G 2 KA RS 2
— BV PP ERAE 2 LA YL, X
A PN 4 R AT BILA 5 B 2 B K RBE, G R K B A R
AR SR B — G B B AR I A LA 58 4
YR 5, & £ 0.01 mol/L (% 1% BSA) PBS +
CWEZE PP E R R S0 40 WAT VS i, s W WU A7 T
-20 CHiH.

SR FOSUHTC AR T30 3 4 98 0 2 32 (RIA) |, 38 Y
P EOR I E B, 1 T Mk & i B[ 1)
AN LT S O S R R el K LR
AR F AR O AR EBOR IR ) & b 10
ng/dL(T)F1 10 pg/mL(E,) # B35 1 ng/dL Fi 1
pg/mL VE AR BE AR HEY o SR 5 SR 2R 1t
B CPTRRC Y AR e R PR 4 B R
i) VR BUESEAT IR, R A 60 s 5, BT AR
gE L 2, A 5 3] B/B0% |, LR E 45 (1 B/
BO% 2y y %l (B Jy % x5 il 155 S i 44, BO
O R BUE THIE AR A (8 L AR HEYI VR BE o x Bl
il AR E M 2, R ] 4 28 Logistic 4814 #5% Al
IWHEBSFEAREN T M E, B (T:ng/dL;E,
pg/mL) .

1.5 ZIEAE

FIF SGR,, =100 x (LnW, — LaW, )/, (W,
e AR, W Hs R, F8 555 H %) , SGR, =100 x
(LnL, -LnL,)/t, (LA KK, LR IR , 1 45 5L 50
H %50 1155 52 50 1 ] 9 45 22 A= K 28 (Ricker, 1979
Jones,2002) , I | ] Excel Giit#AFER .

FI 1 98 dpf W45 2 K E s , 0 19 ~27 C
YO PN, R 0 v A R R R R G
P, I 43 i ST AR K SR AR T R R Y TR R
KR L=al’ W=aT" JIHJE R R,

HRAE A 5 B B A AL B AR R
T, IHRAK:

X = Y/(M/V)
A X O B T R A R H AR R S (T
ng/mg;E,:pg/g) , Y Ny Bk B REA Bl v B
PRI & & (T:ng/dL; E, :pg/mL) , M . fli f2 4%
AR (g),V RS SRR (mL) .
FIFH SPSS B k47 J7 25 43 B, S5 30 B4l

FYfH + bR fE 25 (mean = SD) . [ B A
Student-Newman-Keuls ( SNK) 3% X 3£ 15 A% i 9%
1T ZHE BT, 73 3AE P =0.05 80.01 /K E
OrAT 2 S AL AE SR TR IS ] — R
S R R R 257 A B (P >0.05) 5 8F
Rl #5R 2 % 8% (P <0.05) s it i % (P <
0.01),

2 4

2.1 ¥BEBRRPNEKER

B T EE B T R, 2 T SR A ) AR R A
YRS EREMMBEHR(E D), 2k
98 diif ,7E 19 ~27 CHREF KM T, B 521 7 i
KR M5 5 1) Pearson R L4 4 0. 271 Al
0.260, A FA T 5 (19 40 ¢ R Bk 0. 889, R ik %]
W 2 EAHIC (P <0.01) o [m]E, AR A A= K £ 4 40
Ttk hEES5EENXRALL =
1.637 67" (R* =0.082), W = 0. 028 57"
(R =0.075) , 30, b <3, /% 7 I I 3 7 161 P i
R TR o R R AR BT
AR PR (R 1) .

TEZ KRG 46 d B} ,19 21 .23 25 27 CTLbH2H
AR R A T & 4 i Ak B (1,76 «
0.47) ¢cm,0.046 g;(1.86 £0.51)cm,0.07 g;
(2.20+0.29) cm,0. 11 g;(2.12 +0.47) cm,
0.073 g1 (1.90 +0.47) cm,0.056 g, H 23
25 CHREFEA A KB, 5 AR B B B3
PEEF(P<0.05), ZK5/5 82 d,21.23 fi125 T
Ab 3 W AR R A BT i 4 ) (4,73«
0.64) cm, (0.58 +0.26) g;(4.69 £0.54) cm,
(0.55+0.17) g f1(4.59 £0.68) cm, (0.55 =
0.23) g, m FHAMEELFEH (P <0.05),
EMEZMEAERE 2% (P>0.05), ZHG
98 d,25 CAbHHAL K 18 T 65 1) 1A R I o 4y
WA F(5.97 £0.95) em, (1.22 £0.49) g, H4
KB FIHAREABA(P<0.05), ZKh
129 d,21 .23 125 C b3 20 iy F e o 5 1) 44 K A
R4 Bk 5 (8.97 £1.56) cm, (3.74 +
1.60) g;(9.20 +1.40) cm, (4.17 +1.66) g
(8.94 +1.55) cm,(3.85+1.73) g, BB & F 19
127 CREFRLL(P <0.05), ZH5)5 142 d,23 C
AE A ) N AR K B 0 T Ot b B A
(P<0.05), H {& K & it & & 4 9 & 2
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(13.22 £1.63)cm, (12.01 +4.12) g, £ 2K G
142 d BkE I, 27 °C &b 3120 1 2 9 55 8138 12 3
Z  AAFBFEECH (E 1),

£ 19 ~25 CHEE N, > 1 & gl o 7R 4 F ik
Jo R 2B K SR A IR I T e I R R 7 27 C
MREEARKEAIEAR, HP,23 25 CrFW
e VT R A T R A K R T AR A
I (P <0.05), 455K 4.42% F1 4. 63% , ] H.
ZIHTTHE 2R (P >0.05), 125 CF, KK
FEARKF(2.76% ) I, k& 23 C oAb B4
(2.65% ) ,7E 19 21 F1 27 C F & 2 &A%, {4 A &7
ZIETEEZER(P>0.05) (K 2),

16
14
12
10
e
£
4
2
0
46
X JEITE /d
days post-fertilization(dpf)
(a)

HRIRE /g

*1
Tab. 1
(body length and weight) in half-smooth tongue sole

/T fhf/em KR/ g

BESEBEBRAERK EREAXSHW

Correlations between temperature and body size

temperature length weight
g/ T Pearson correlation 1 0.271™ 0.260
temperature Sig. (2-tailed) 0.000 0.000
f&K/cm  Pearson correlation 0.271" 1 0.889 ™
length Sig. (2-tailed) 0.000 0.000
fRJfi&/g Pearson correlation 0.260"" 0.889 ™" 1
weight Sig. (2-tailed) 0.000 0.000

TE: #x KIRIE P = 0.01 KV ERARBEMNZER
Notes: #3* means correlation is significant at the 0. 01 level ( 2-
tailed)

181
16+
b °19cC
5120 e
z ]g: 825 °C
=) 827 °C
6 .
£
4 -
2 .
0 A
32 46 82 98 129 142
ZNEJEI ]/ d
days post-fertilization(dpf)
(b)

ERFANERRRETOEBEBERGK (a) MEREE (D)

Tl B A PR 2 ) 5 BE (b, o) RIFJFRRA B 5 #2253 (P <0.05) o LU BRI

Fig. 1

Changes in total length (a)and weight(b) relative to the 5 constant

temperatures tested in the half-smooth tongue sole

The letters( a,b,c) indicate significant differences between temperature groups( P <0.05) , the same as the following

N W AR N N ®

e T
specific growth rate(SGR)

—_

(=}

21

23
RE/C
temperature

032~98 dffKfrEEK R
SGR,(32-98 dpf)

B98~142 diA KAk KR
SGRy(98-142 dpf)

@32~98 dif R e A K
SGRw(32-98 dpf)

B98~142 dff R KR
SGRy(98-142 dpf)

2 AEABRETHBEHHHEEKE(SGR)
SGRy : R AR FFE A KA 5 SGRy TR R T FRE A2 AR 5 32 ~98 dpf,98 ~ 142 dpf: S35l F 7R 4 J5 I 8] BBt

Fig.2 Specific growth rate( SGR, and SGR,; ) of half-smooth tongue sole at

different temperatures during the 32 — 98 dpf and 98 — 142 dpf periods

SGR, means specific growth rate of body length; SGRy, means specific growth rate of body weight; 32 — 98,98 — 142 dpf mean time

period after fertilization, respectively

http : // www. scxuebao. cn



1832 Koo

o 38 %

2.2 EHAFEEZHUHTHEEHEE
FKF

FUARFRAE R (22 ~23 °C) & AF R 2B 5 8
ZAEE L d I P PR R S RS, T
M E, &84 N 54.78 ng/mg F1 92. 52 pg/g.
WAk I e v SIS R K B A R ) AR R O
FeAk, K5 /5 3 d T M E, 4354 5. 62 ng/mg Fi
87.24 pg/g; % K)a 5 d T M E, 405k 19. 33
ng/mgHl 34.30 pg/g;ZH5)5 8 d T F1 E, 435K
8.21 ng/mg F131.68 pg/g; %) 10 d,E, & &
{¥13.07 pg/g, T H 7.36 ng/mg; Z K5 25 d, T
FHAL N 4.68 ng/mg ,E, F N 9.85 pg/g, £
S 32 dLE, AT [ K- B B A, & 5 53 5l
N'5.43 pg/g M4.6 ng/mg., ZJ5 Kl YL
KO TEZ K E32 ~46 d P2 [ B R K X 3
ETb L AE46 d IR B A, T F1E, & i
H(40.81 £12.64)ng/mg Fi1(42.04 +19.13) pg/
g, ZIEMRERME KT X R E T, 25
142 d, 5y B F R F| 4. 52 ng/mg F1 11. 13 pg/g

1 2€ B B2

(E3),
2.3 BERHEUHETEEEHEEMXEREHN
Ey/ e

ZAE G 32 d K e 4y B AE 19 .21
23 .25 f1 27 C5 AFR IR E T #E47 R E 6, 0t
I 2 i A P 2 28 [ 9 R R AR KPR IR . 3%
KiJG 46 d B, & A4 PR E R B R 2
JE T v 30 A KO (H 19 FN 21 °C A1 1 2 [
O E A X T At R R A B, 19 T LT A

/ (pg/®)

SRR /d
days post-fertilization(dpf)

(a)

E, & & 3~ (94. 70 =+ 45. 06 ) ng/mg Al
(83.37 £17.97)pg/g;21 CHL T fl B, & 4435
Sy (85.45 +37.30) ng/mg Fl (105. 80 + 54. 90)
pg/go 23.25 Fl1 27 C 25T i 1 28 [l i 55 it G B
B E(P>0.05),T F ik HE K (40.81 +12. 64)
~ (46.74 +18.73)ng/mg;E, F5 1570 [Fh (42. 04 +
19.13) ~ (53.08 £19.38)pg/g. ZHiJ5 98 d, 457
T S HEAE 19 F1 27 CLRAH G4 3k 25. 15
F138.65 ng/mg, 7T 21.23 F125 CREFHA (P <
0.05) (&l 4-a) . E, 7E 45 il B b 3 41 % 2 ¢ 46
dpf B AR REAIG , L A% I 3 A B AT TO B 8 2 5 (P >
0.05) 353k 5 (13.02 £5.31) ~ (15.52 +3. 64)
ng/mg<4'b)o

1001
90
80r
70+
60
50r
40t
30F
20F

10+
0

-= fiff — % 17B-estradiol(E,)
4 2fffitestosterone(T)

concentrations of sex steroid

PE[E B & / (Ting/mg,Expg/g)

"8 10 25 32 46 98 129 142
ZXEJE I / d
days post-fertilization(dpf)

1 3 5

3 AAFHEEBEE(22~23C)THEES
BETEL~142 dpf E AR EIBEHE
(BB ZE) SETUAE
Fig.3 Concentration of estradiol-178 and testosterone in
eggs and larvae in 1 —142 dpf by natural breeding
temperature (22 —23 °C) of half-smooth tough sole

testosterone(T)

52 / (ng/mg)

SRR /d
days post-fertilization(dpf)

(b)

B4 TREMBTRAEBELETEEEHENELEBEMFME T (a) MEM(b) RAKF

Fig.4 Changes of the level of testosterone(a)and estradiol-178( b) in relation to the 5 constant temperatures

tested of the half-smooth tough sole during larval and juvenile development stage

3 3t

Xt B IRIR N 5 2 B K AE e E AR K

WBLAD P AR AR BP0 DR SRR R 8 A
fii o TR AT, 1 8 5 L BN, e
LAY N N Sce N GRS R AR e 4
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THIEMRIE N, Al EE s KK, A KEE,
F AN AT 6 B 1 3 B BE ) R A Gl
PR S R A KRR RN IERZ
—o FE 1325 F129 TA&M T AR &5 ) H 3% &
AWM 0.45% ,1.29% F11.21% . 16E HAEK
AT B R (13 ~ 25 °C) P, BRI %5 ) A 4 ok B i
W T R i — EUE ek — S, R
Ko BEREAR . K26 ( Scophthalmus maximus)
S A KRS S 16 ~20 €, 7E (15.2 =
0.6) ~24 T, RHIRE M THE, KEF A
KRB WA, BB T R B T

1% 2 VT R B AR K R B 9T 4 R A
FE—E 22 5, MR LAAE 338 (0 2 V8 7 65 4 £
B K KRG EA 14 ~25 TV 18 ~25 T AN
20 ~26 T EBISTLER . £ 19 ~25 CTHRIFT M
2 i 7 i AR K R AE X 3R ELE 16 Fil 28 C
i KR A PR AE 17,5 ~27.5 THISL T
0[N, BE IR T R T R A A KR
BT E GBI R fE 275 CHRBIE T
WL ARBEIES R EOR , 1E 20 ~ 25 C i T
P, & A R R T R A K SRR B A R R 1 T
T A A T 19 C Ab BE A A R B 4 R K2
15,27 C b AR e A R B s/, 25 BTk,
e T A I R A R R S 17 ~ 27 C K
FoiE X —RELEAAR T A ERK, i
B IR T P Y TR 2 e A A a0 TR A
Jii R EAE (P <0.01) KK (K& 5k
FEM BB R IR TiX— 450, nILE SR H
BB KR AT AR R 2 W R gy £k K, 23 ~
25 CHIE A0 St i i R K

Imsland %" Kk 35 6F f0 1 (09 55 & /K LA
20 CHEHTFEILE] 16 T, 255 3 W 5 i 0 5 1K i
) 8 4 5 2 R A1 E R SR B 0 i Y S AR . A
FE 2B KB S | U A A S 6 4 R 4 25 T
IR BT T R R, R
J& L 1E 129 dpf B ,21 f123 CTAFILHAK 5 25 €
ZH TG i 2% 5 {HAE 142 dpf i) ,23 C b PR 1) fa
iR KA, 5280 45 5 Imsland {1 BF 55 40 1L,
T B e VLA 3 IR R A R A a2 5 6
MK

TR B AR #0128 A R ELAT BRI 04 5 ) ] B
B 1% 52 1) 1 288 M 288 [ B 38 3 1 R R KO T
X o Ak 7= A s . AE 8 ( Cyprinus carpio )

o AR 5 °C S B A e e 11 43 W iR AL 20
520 L T o B MK R 15 B T e A A 1
SR i fE ffE % dE a0 ( Oreochromis
niloticus ) HEVEAL , #E W 7] B8 X IR B2 T+ 2 205 A
LR mRNA 23k AR, B 1M M — 85 35 5K &
AN R A TEYEAL B AR R AR R a0y A AL T
I 7 A T AR R R G R A Ak 5 0 R it G
#3 (Acipenser schrenckii) 4= % J& ] vp | M £01 52 [ f)
R R T AR T 2 TR, FLK RR o
SRR — LA 5 BRGS0 5 M £ S IR S AR O B
WIIT U6 B T m Y o 7RV 1 BE A ( Epinephelus
coioides) ", 112 [ BV R /K- 5 il B B DA OG
MK EFEE 17,5 ~22.4 CH, M RE S
T S R A T s S ME T B
R EE Y T R T %2 (20,4 £2.07) pg/mL, 2
FRABKT TFE E] (36 £4.4) pg/mL . HBER
i ( Verasper variegatus) 37 5 i 1L JI 45 %015 i
FE AR SCHE HCR — 0. 783, M — st 1 52 i A 75 1 44
EE S L TE S (D
TE B ARFRFE KR T (23 °C) 2 3 & B A7 (K
P ) S R FNOME — B R AE 3 ~ 32 dpf 2 TR,
46 dpf B 7 i 35 A e UG TR 96 1k R 41 2000 R
S G5 SR, B0 IR TE L 2 9 T 6 9 L4 A T
SR 0 M e L e, A Y S R R OME R Y
TS TR A R DI G, XS
Rougeot 25"V 47 38 (1 BR 3 &% ( Perca fluviatilis ) 7F
G2V oAb K R i PR T B R W T
ME5IE—8. 7ERERH T 46 dpf i, £ A2 41
FE R R R B KW R A HE 19 fi21 C
Qb BRLZH Y T S 08 A 2K ] i R KK R T A
A, VLWL 19 ~ 21 TC 4 2 ¥ 3 6 40 1 1 R o0 1
TEAL T RE I Y o 98 dpf I, 2 [ i K - ik
L E AR, (19 A1 27 T 5 2 SRR KOS = T
Al R B 2L T ME KO T R 2 e G
HOREC AR TR LY R DL R4 5T L
DN 19 F1 27 C A A HE 4 ¥ 7 S5 e 1 AL 1 W] 8
ARGR 1 ARG O 1 dpf i 2 ]
WOR AR AR R, 2 32 dpf I, SR R ME TR
R EAL 4. 6 ng/mg 1 5. 43 pg/g. Rougeot
241 S B BRI 955 2R 32 10 B RPdo A T T vk
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Effect of temperature on the growth and sex steroid concentration of the
half-smooth tougue sole( Cynoglossus semilaevis )

WANG Di'?, TIAN Yongsheng'*, QI Wenshan'’, WEN Haishen®, CHEN Songlin'
(1. Key Yellow Sea Fisheries Research Institute,Chinese Academy of Fishery Sciences,Laboratory of Sustainable Development of
Marine Fisheries,Ministry of Agriculture ,Shandong Qingdao 266071 ,China;
2. College of Life Sciences and Technology ,Qingdao Agricultural University ,Qingdao 266109, China;
3. College of Aqua-life and Technology ,Shanghai Ocean University ,Shanghat 201306, China
4. Fishries College ,Ocean University of China,Qingdao 266003, China)

Abstract: The influence of temperature on growth and the expression levels of sex steroids were studied in
juvenile half-smooth tongue sole ( Cynoglossus semilaevis Giinther, 1873 ). Tongue soles at 32 days post-
fertilization ( dpf) were exposed to temperatures ranging from 19 to 27 C. Measurements of length and body
weight of all individuals in each temperature group were conducted 32 - 142 dpf. Student-Newman-Keuls
software was used to analyze the growth rhythm of juveniles and relativity of temperature and length and
body weight of half-smooth tongue sole. Results showed that the juveniles of 98 dpf grew fastest in 25 C
group but grew fastest in 23 C group when cultured between 129 — 142 dpf. The specific growth rates of
body weight of half-smooth tongue sole were 4. 42 and 4. 6 respectively at 23 and 25 C and obviously
higher than other temperature groups. The Pearson correlation coefficients between temperature and total
length and body weight were 0.271 and 0. 260, respectively. Moreover, the relationships of temperature (T )
and length(L)and body weight( W) were given by the equations L =1.637 67°"**(R* =0.082)and W =
0.028 57! (R> =0. 075) , respectively. The expression of sex steroid hormones in fertilized egg and
juveniles of 3 — 142 dpf at 23 C were detected. The results showed that the concentrations of testosterone
(T)and 17B-estradiol (E, ) were very high in fertilized eggs, but decreased gradually and reached their lowest
levels at 32 dpf(4.6 ng/mg for T and 5.43 pg/g for E,) and then increased to their highest levels( average
40.80 -94.70 ng/mg for T and 42.04 —105.80 pg/g for E,) at 46 dpf, but decreased again later. In all
temperature groups,the concentrations of T and E, increased obviously at 32 —46 dpf and reached highest
levels at 46 dpf. The concentrations of T and E, in 19 and 21 C groups were much higher than that in other
groups and there were no significant differences in these groups. The concentrations of sex steroid hormones
decreased significantly at 98 dpf in all temperature groups and the expression of E, had no significant
differences , but the expression of T were higher in 19 and 27 C groups than that in other groups. Therefore,
it was speculated that the gonad of juvenile half-smooth tongue sole began to differentiate when the body
length was(4.99 +£0.75)cm at 4 dpf and 19 and 27 C may be the temperature which could promote the
juvenile to masculinization.
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