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TR AR S8 : AN [E] pH T 6764 B 16 0 vh He 4k R S 1R BN 58 5 K 2 T 685

(13 MR EA LS, ([S]10.1mg /L) MS, ([S]
0.33mg /L AT HS, ([S]11.0 mg /L), 4L 6 ML 4L,
FE—AAE IR AL B B4 CTR (H4R pH H
H 7.5, H LI 2 A TAT AR

PLISI g /L BOBR AL ARV A BT 55 /K AR BR
TR P, BR AL AR FE I 72 SR N, N — & 2 —
2R G L, 5 H 9:00 A1 19:00 T & IF A
FEARAL AN BE R DL Y FRE K R AL ik . A
1 mol /L. NaOH #1 1 mol /L. HCl 77 /K 4K pH, %
HNEEARSAKRKQH 7.5 - L5851 30 d,
AR A R = OB, KIE Q5+ 2T, MEFE R,
WREIMRFF 5mg /L UL L, FERKAFIL A 40 L.
A AR H 8:00~9:00 W ys #e /K J5 5T 6 415
WEPA . BRREUFERT 1 RIF LS,
1.3 HABFEEMLE

SEAG AU AR 6 VB AE A IUE hf I, o A L %
AEIR A 4 HITER IS T4 )5 10 d-20 d F1 30 d BUAE,
IRMCPAT AR B 6 H . ERFERT, BB E T okoK
TREDH RER, R4 T EAR MK EFRE. &
FIRHE IR RS TR E SRS 0E N 0.01 g, B ED 3 2% 1R
£ F—-70C, HFEBEED Qo RERIE.
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(mg /g) X BP HIEH (@)
1.5 FREAESSItH8

TS 8RR AP HME + s E (X + SD) &
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YR HLUR B B WK LR T 7 2 ANOVAS # % 5+
B2, WK LSD £ 2 L vh A 56 55 1k i 4 a) ) 2=
SpH EXT ISR M LR KA 0. =
S EEMIEFEA 0.05-
2 HBRE5HM
2.1 WX HBINELEHNT N

ANTRIBR Ak A R Jolp 36 of 3T 9% Pk i 45 50 (GSD

Mg (0 7 45 R WA 1. AR 1 AT L, X TR 1) GSI
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KT XEA (P<0.05) -
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i B AR 0 8] S 1T 2 3 T 5 B AE % BORE B
(6] A I T BRLAH, 3P 2 S B s [ 1140 HE 8 T 32 ¥
/N H MS;MS,~HS, f1 HS, 4 7E /T 20 d 2%
T 54 (P <0.05), 4> B 4 % FR4H (1 53%
51% 48% Fil 32% , 2 % F& 45 WAL HS 41 B # %
FHF A (P <0.05), A 5T FEALH 54%, T MS;
MS, Fl HS, 4193 51k % B £H 111 929% 84 % 1 79% -

MASFIR AL FE 38 R BB 5L Ly B & &
e g RoRE GE 3, THLRAEHEPEL Ly &
B BE R R AR I A, (B B B R R AR AL
WEEWTHE NP, SRR, H AL EA O Ly
B BIALAR T X R A, 2 (E B 1) i HE 7 1T R
Wi R 2810 R HS, H B & KT IRA (P<
0.05), % 20 d & MS A1 HS 41 82 %k (P<
0.05),30d EHTHE AR Ly KR &R EE
XA (P<0.05), 125 5 4 5 FLAL 1 68 % -
41% 62 % 47 % 37 % 1 46 %

FHKHEN I RE QRS B LY BT
2, BEXRAML LR ZEHER (P>0.05, Bk
HR N 4.

2.2 AFE pH SHAYIMBYEHXR

2 ¢ AT R, pH 4 AR BR AL IR B R
RN R E LW, B8P E LS, 5 LS, Z L
EMS 5MS, ZH¥EREXER (P>0.05. T
pH BT =k FE AR AL 42 B B 38 08 — 2 B, {H
NRMEE Lv ¥ EF Lv 25 2 Af54r
b T GSI B A B2 (P>0.05) -

SIS F 10 KB, HS, F1 HS, 08 5 1 Ly &
BEREM T A (P<0.05), 47 B A 5 M4 1)
51% 1 56%; %= 30 d I HS, U Lv & & Xt 4l
1 54% , 5 &R T EA (P<0.05), HEBEKT
MR EHS,ARE Ly &8 (P<0.05), ML 1) HS,
HOPE Ly 5B SHHALEEMEZSR (P>0.05),
RN 79% LE 2) .
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Tab.1 Effects of different pH and sulfide contents on gonadosomatic index (GSD of female E . sinensis
n=6:X+tSD EW)
AbTE SEI B 18] /d Experimental time
Treatment 10 20 30
CTR 6.498 £0.409 6.670+0.138 8.503£0.416%
LS 6.115+£0.314 6.680+0.622 8.168£0.392%
LS, 6.396£0.400 6.203+0.871 7.507+£0.527%
MS; 6.742+£0.492 6.660x0.436 7.853+£0.427%
MS; 6.149+0.845 5.821£0.715 7.422+0.602%
HS; 6.410£0.199 6.449+0.759 6.887+0.326
HS, 6.342+0.169 5.900£0.723 6.801+0.443P

F:DCTR: AT 4E; LS: pH 6.5[S1 0.1 mg /L; LS,: pH 8.5[S1 0.1 mg /L; MS;: pH 6.5[S10.33 mg /s MS,: pH 8.5[S] 0.33 mg /L; HS; :
pH6.5[(S11.0 mg/L:HS: pH 8.5[S]1 1.0 mg L.

2) LW T RS 4 (GSD h 5.088£0.311 (n=6).

DE—FIHERF LEFEREFEEES (P<0.05).

Note: 1) CTR: control; LS;: pH 6.5[S1 0.1 mg /.; LS,: pH 8.5[S]1 0.1 mg /s MS;: pH 6.5 [S10.33 mg /L; MS,: pH 8.5 [S] 0.33 mg /L; HS; :
pH6.5[S]11.0 mg/L;HS,: pH8.5[S] 1.0 mg /L.

2)GSI was 5.088+0.311 at day 0 (n =6).

3)Within the same column; values with different superscripts are significantly different (’<0.05) .

*2 AF pHMWUREI T EINE Ly & =T
Tab.2 Effects of different pH and sulfide contents on ovarian lipovitellin content of female E . sinensis
n=6: X £ SDsimg /g tissue FW)

AbTE SEI BT 1E] /d Experimental time
Treatment 10 20 30
CTR 84.416 £ 15.567° 175.377 £24.652° 197.252 +34.,672%

LS 72.939 +11.349% 127.741 £19.646% 191.023 +21.294%
LS, 64.273 + 8.738% 121.171 £25.339% 130.410 +26.524%
MS, 52.701 £ 6.736™ 93.805 + 12.010™ 181.740 +18.925P
MS, 56.381 +5.062% 89.803 + 15.096™ 165.348 £29.541%
HS 42.852+2.412¢ 83.599 + 17.599™ 106.269 £ 20.554¢ *
HS, 47.258 + 3.441°¢ 56.971 + 6.728° 155.987 +11.132%

F: DCTR: W FR4H; 1.8;: pH 6.5[S10.1 mg /L; LSp: pH 8.5[S1 0.1 mg /L; MS;: pH 6.5[S10.33 mg /Ls MS;: pH 8.5[S]1 0.33 mg /s HS;:
pH 6.5[S]11.0 mg /L:HS,: pH 8.5[S]1 1.0 mg L.

VDEBVIEINE Lv HEHN 31.153+4.110mg g HR (n=6).

DE—FNE|AFE LIrFEREFEZESR P<0.05.

D« "RE|FEWMAIRE TAFR pHAZ M ZREZE (P<0.05.

Note: 1) CTR: control: LS;: pH 6.5[S1 0.1 mg /A; LS,: pH8.5[S1 0.1 mg /: MS;: pH 6.5[S10.33 mg /L: MS,: pH 8.5 [S] 0.33 mg /L; HS;:
pH 6.5[S]11.0 mg /L:HS,: pH 8.5[S]1 1.0 mg L.

2) Ovarian lipovitellin concentration was (31.153+4.110) mg /g tissue at day 0.

3)Within the same column; values with different superscripts are significant different (’<0.05>.

4) Asterisk indicates significant difference (I’<0.05) between different pH groups under the same sulfide concentration.

R 10 d &2, HS, IR Ly S & B O B EK
TR GE 3, AR HBAN 56% , I EEKF Mt
BT HS, 0P80 Ly 88 &8 (P<0.05), 5&5 5
WAL REENZS (P>0.05) . HFEL K HS,
FIHS,UF M Ly B & & EER TR (P<
0.05) , 15 H g 5 AL 37 % F1 46 %

3 g

3.1 FIEXEEINE A TR
A 5T RERIIN () 25 2005 F 10 A& 11 A, —

FECIE B LM S 9 A S AR P B SR = I
B JE PO B 7 A2 A R 2E K, X2 T R BN S )
JF T FRIAR B2 0 it T2, R b, £ i AT
e S, A W AT RE 2 hf TR B SR HP O B S
MBS . AT FTASEBAE IR HUE
PR EDR, RN E T Ly & & 89224k, T fig

Uef b 3B TR B A0S HL B LS R R AR R I . H
FESN IR EL O B R A B A AR AN 2 B g
R UT, e B it oA 1 45 R R Al 7 M T 4 A 3R
NG T F FR 0 EL R i LA ds A O
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B, AT ONEA BAT & A Lv, — #6230 W T AT B ik Y
BRI B AT AR, R R e IR AL, AR TP
W& O SR R IR R A, 5 B0 SR R

RIS B E AT R, 6 Y
YN B EE A REAR I b S MR 1 O L R
P& IR B

*3 AR pHWUMREFABIPE Lv 2 SMEM
Tab.3 Effects of different pH and sulfide contents on ovarian total lipovitellin content of female F . sinensis
7n=6: X + SDimg /g tissue FW)

AbTE SEI 8] /d Experimental time
Treatment 10 20 30
CTR 465.743+127.571* 1206.402 +268.802° 1973.388+182.472%

LS, 386.407 = 52.003° 929.441 +189.708% 1349.002 +122.549b
LS, 399.083 £ 59.754° 796.453 +209.790%¢ 828.601 +129.420°
MS; 319.824 +61.3012 566.053 + 76.794% 1221.941 +127.797°
MS, 321.503 +35.745 483.118 £ 127.593% 924.690 +171.931%
HS; 262.403 £25.429 = 541.774 £153.078 729.545 +141.690¢
HS, 285.128 £33.713° 350.079 +50.965¢ 915.307 £43.767*

W : DCTR: A M4 ; LS;: pH 6.5[S1 0.1 mg /L: LS,: pH 8.5[S1 0.1 mg /L: MS;: pH 6.5[S10.33 mg /L: MS;: pH 8.5[S] 0.33 mg /L: HS;:
pH 6.5[S]11.0 mg /L:HS,: pH8.5[S]1 1.0 mg L.

VDEBAIEINE Ly R EEH 130.668+7.467 mg /g IIE (n=6).

DE—FNE|AFE LIrFEREFEZESR P<0.05.

4 =« REGBERTADIRERFR pHAZ HER BE (°<0.05.

Note: 1) CTR: control; LS;: pH 6.5[S1 0.1 mg /L; LS,: pH 8.5[S10.1 mg /s MS;: pH 6.5[S10.33 mg /s MS,: pH 8.5[S] 0.33 mg /s HS; :
pH 6.5[S]11.0 mg /L:HS,: pH 8.5[S]1 1.0 mg L.

2) Ovarian total lipovitellin content was (130.668 £ 7.467) mg /g ovary at day 0.

3)Within the same column; values with different superscripts are significantly different (’<0.05) .

4) Asterisk indicates significant differences (I’<0.05) between different pH group under the same sulfide concentration.

*4 AFEpHINBUYREFTENEEARE=HFME
Tab.4 Effects of different pH and sulfide contents on ovarian protein content of female E . sinensis

7=6; X +SDsmg /g tissue (FW)

AbTE SEI 8] /d Experimental time
Treatment 10 20 30

CTR 306.652+14.167 300.323 £16.266 313.933+£21.250
LS 304.753+14.332 342.342 +£25.977 296.795 +36.097
LS, 304.996 +9.433 338.716 £12.434 302.068 £10.748
MS; 301.921 £11.004 341.407 £5.210 287.959 £25.920
MS, 338.764 £17.420 308.831+16.614 303.939+10.886
HS, 324.227+13.705 314.336 £10.750 307.146 £11.333
HS, 340.376 £ 7.657 301.732 £23.750 317.730+12.984

F:DCTR: A ZE; LS: pH 6.5[S1 0.1 mg /L; LS,: pH 8.5[S1 0.1 mg /L; MS;: pH 6.5[S10.33 mg /s MS,: pH 8.5[S] 0.33 mg /L; HS; :
pH6.5[S]11.0 mg/L;HS,: pH8.5[S] 1.0 mg /L.

VDERYIRINEEATTER 235.779£27.100mg /g AR (=6).

Note: 1) CTR: control: LS;: pH 6.5[S1 0.1 mg /A; LS,;: pH 8.5[S1 0.1 mg /A.: MS;: pH 6.5[S10.33 mg /L: MS;: pH 8.5 [S] 0.33 mg /L; HS;:
pH6.5[S]11.0 mg/L;HS,: pH8.5[S]1 1.0 mg L.

2)Ovarian protein concentration was 235.779 £27.104) mg /g tissue at day 0.

ALY R A 3R C AL R IR EIR, fe 5
A AN (0 R AACEE R P 45 & T FRLAS H L R
N Fe? ik R AL A ARt 3R C AU ALER, AT 400l v
FARIEAN 7 A RRIA, 5 2 23 A0 R A, B AL
PRIEH R R A 8T S BT 14 490 ek 9o 28 17 R A )
AR, s B SR LR IE 5 e S A AT o ) & A AR

B, HET -0 50 B8 81 O 1 G A H/E B B4 iR
FITTHE, TR 1 B R E . Kumar 5 1934
R B Re & BT (Cyprinus carpio) 58 5 F1 T
JiR b REL S P Pt 3, 5 | B e SR BF R R 2, A
JRR B Z AN, FBCGSI T FE, I A i e
IR ALID T BARAE AT A0 T T B ) B R
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BtAh, Enrique %5 20050 R B0, 4 B4R 1 T
B (Uca pugilator) W E MR, 2 5 B0 30518 E
(GIHD B4y W R A2 28 EL, WTTIRE B BEA BRI R &
PEME R4 (GSD T M. $onm it v DL B 324 A
FEE KB EFHEIWRE FRENELEN
& Yate - N G L ZENEITE =

Jolr AR 98 B AN [R] AT 23 2k T8 N4t 3 A
I 36 o ALK BT 52 = i R AL R 5 | R
&N, S BRI B B, R4 Hr
IEEAEmENENEE . ERKHNRRELE RN
G BN TN g BT R 2. AsLghd, 5
30 KBS0 4 e A P 2 VAT R 1Y) GSIL BF & Ly W E
NS Ly B F 2B F K TR, AR H Ak
TE MR BN . i R R A AR 2R 30 R GSI
MR Ly iRES W BAMLL LEEMESR, TR
REER Ly WSS 20 R B&E KT 0 AR 4
T, 30 REEIIKE, SXTIRAAE L L BEMZE
S, FS I H S Y P 8 N . LA AR T Y B R
BT EMEENAN W AFR T AR, B —E
EERERRE WG, HAe IR G 80 S HE ) 4
FRIE & B AETEAT N .

%o T N 3 T S R B O S R B Ak ek
1B 2R, LA RO 28 J5 Re A5 1E B B 2 7R 1)
IEWRE WMFRE— D5, XA Ge 2 T A2
T A2 1 P 3 ] 8 BT ) 55 B R T
3.2 [ pH 5B XR

TR] 8 O BB (1) 1 Y 7 5, RE W 7R 1R 2 Hh X AL HE
843 ER B b DX AR B R AR, 32 B AR N T TR Y
AKIREEH, — A N HOEE A pH A 7.5~8.522.
WEH BN R Y], pH 6.5 X #8535 KR T I
BHHEMARZmW, ASLEH pH H M6 E R
6.5~8.5, FE H IR EHRITAE IEH 5 pH H T 81
L&/ pTE: FIE Y a=giop-A1 8

CA TR, BEAE M5 pH {H 1) 1K, 51y
FEME W B L2 AR I S R UEsE TR —
R 5 39RRAEAT B, BR YRS AF TR I B B B
. B2h pH M KA B AL S CHS ™ A S2 I 4 ik
tefl. I8 KE pH A 7.9~8.3, B L)1y 3 F
AP HS™ IS RE R T 90% , b &b T
10%,S?" /NF 0.01% - 1138 25 B /K B pH B 4
6.0~6.5, iy 3 Mok HS™ Br o ot & 93 #4
/NF30%, B E KT 70%, 2~ JLFEAAETE. K

B e A DL HS™ AL S X AAAE, I
A AR, HoR B SUAT DL ok AR A i 3R
C AL 45 £ TR JLIE 1 Y, B K £ 30
PIRIEIR AT R 1T HS ™ 1F 0 SR VR 6 i 25 B iR
AEM A, DRI T 73 MR AR O 59 250, [T Bk, B BE v
PSR B AE B A6 A0 P 38 280 v vk e M AR . A
SEIG v, pH AR {6 [ 75 B A0S B A KT Y R
R FEAR R, BT pH B 0 A2 AL 5 BUBR AL 2
WREZ SR B4 T AL KB AR AL S
TERAAAE, FM B RN 38 e T B 210 855 v B AL 4 Y
WRB R . AESEBR 27, FRIE K AR B T TAlkig ok
FIETBC R P A — S AL B o AR O v 55 R 3R 2 M pH
BRAR 3R PR L5 R A0 40 T [R) 1 P 6 o 1Rk 2
PR B AT BE AR M AT BE = SE NI B, /545
T AR A .
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Effects of sulfide stress on ovary development of female Chinese mitten-handed

crab; Eriocheir sinensis under different ambient pH

GU Shun-zhang; HONG Mei-ling; CHEN Li-qiao; LI Er-chao; LONG Zhang-qiang, ZHANG Lu, ZHANG Wei
(School of Life Science, East China Normal University: Shanghai 200062, China)

Abstract: Six treatments of Eriocheir sinensis were set up at different Na,S levels (LS1 ([S] 0.1 mg /L pH
6.5, MS1 ([S10.33 mg /L pH 6.5, HS1 ([S]1.0 mg /L pH 6.5), LS2 ([S] 0.1 mg /L pH 8.5), MS2
([S]0.33 mg/L pH 8.5 and HS2 ([S] 1.0 mg /L pH 8.5) and one control group in all. Females were ex-
posed to sulfide for 30 d and sampled on days 10,20 and 30 post-exposure. Results showed that ovarian
lipovitellin concentration and ovarian total lipovitellin content in all treatments were lower than those in
control at all intervals. A significant decrease (P<0.05) of GSI was registered in HS; and HS, on day 30,
and a significant decrease (P <0.05> of lipovitellin content of ovary was apparent in MS;, MS,, HS; and
HS, on days 10 and 20, and HS; on day 30 compared with the control. The difference of ovarian total
lipovitellin content between the control and the other treatments was increased gradually with time elapsed.
Ovarian total lipovitellin content significantly decreased in HS; after 10d and in MS;, MS,; HS; and HS; at
20 d; and ovarian total lipovitellin content in all treatments were significantly lower than that in control at
30 d. The results indicated that sulfide stress inhibited the ovary development of female Chinese mitten-
handed crab and the toxicity of sulfide was aggravated by the low pH. [Journal of Fishery Sciences of Chi-
na,2007, 14 (4): 684 — 689 |
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