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6 Cu* :0.0,0.1,0.5, : 50
1.0,22.0  5.0mg/L; 6 s 6: 00
Cu** :0,5,10,20,30 40 mg/L 18:00 5% ( ), pH
(GB11607-89)  Cu™ ,
96h LCso
6 Cu® :
:0.00, 0. 01, 0.02, 0.03,0.05  0.08 mg/L = ( - ) +
7 - 0.00, x 100% ;
0.01, 0. 05,0.10,0.50,1. 00 2. 50 mg/L = +
1.3 x 100% ;
40 ecmX 25 emX 10 cm s = -
5L Cu™* 20 x 100%
i 15 3
Cu** + (Means TSD) . SPSS
, Cu’* , Duncan ,
12h Cu™t , 7:00 SPSS Pearson
Cu2+ , , 5
20.2-25.5C, pH7.2
0.3, 8.310.4 mg/L, , 21 ™
) Cu®* 1,
24,28,72  96h Cu®* 5.0 mg/ L \
LCso'® 24h a*t 12
50 an X 40 cm X 2, Cu®*
20 an , 20L 40 mg/ L , 24h
Cu** 10 , Cu** 24,48,72 96h
LCso 0.70,0.43,0.33  0.22 mg/L(
1.4 11d, I(a)); 12 24,48,72 96h  LCso
i i 18.20,10.23,9. 12 8. 51mg/L( 1(h))
6:00 18:00 5% 1 , LCso
( ), s , LCso0
pH Cu®
1 Cu* iv (a) 12 (b)y LCs

Fig 1 LCs of water copper concentration on theivage juvenile( a) and 12 monthk-old E. sinensis (b)
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1 > iv (n=3)
Tab. 1 Acute toxicity of copper on iv stage juveriles E. sinensis(n= 3)
Cu® (mg/ L) (%) £SD  Average number of mortality (% ) £SD
Water copper level 24h 48h 72h 96h
0.00 0.00 0. 00 0 00£0.00 0.00£0. 00 0 00%0.00
0.10 20.00%£5. 00 4. 6712 % 40 00E5. 00 B.33t71 64
0.50 41.67%2. 89 4. 6712 &9 46 67£2.89 55.00£5 0
1.00 51.67£2.89 55. 005 00 61 67£2. 89 63.33£5 77
2.50 75.00£10. 00 76 67£12 58 81.67+12.58 %.67%2 8
5.00 100 00£0. 00 — — —
2 o 12 (n=3)
Tab. 2 Acute toxicity of copper on the survival rate of 12month-old E. sinensis( n= 3)
Cu? (mg/ L) (%) £SD Average number of monalily rate( % ) £SD
Water copper level 24h 48h 72h 96h
0.00 0.00%0. 00 0 00£0.00 0.00£0. 00 0 000.00
5.00 0.00 0. 00 B.3EX57 13 33%5.77 3.33t577
10 00 10.00£10. 00 70 0010 00 70.00£10. 00 76.67E£5 77
20 00 66.67£5.77 8. BEs 77 86 67£5.77 90.00£0 00
30 00 80.00£0. 00 8. 675 77 96 67£5.77 9%.67£5 77
40 00 96.67£5.77 100.00£0 00 — —
2.2 Cu* Cut
11 Cu® . 228.43%,0.08 mg/ L Cu®™
3 ,  6850% 0.08 mg/L Cu™
3 50%,
Cu2+ ,
92.50%, 0.08mg/ L Cu’ : , Cu**
57. 50% ,0.01  0.02mg/ L , 140.00%
0.03  0.Bmg/L Cu” . 87.50%
mg/ L Cu®* ,0.01 mg/L Cu**
3 Cu iv (n=3)
Tab.3  Effect of copper on the molting, growth and survival of iv sage juenie Eriocheir sinensis (n= 3)
Cu* (mg/ L) (%) £SD (g) £SD (%) £SD ( )xsD (%) £SD

Water copper level Survival rate=SD Body weight£SD Weight gam®SD  Number of molting crab®£SD ~ Molting rate £SD

0.00 92.50£3. 54* 0. 065 0. 008" 23.61%37.32¢ 28 00£1.41* 140. 00£7. 07°

0.01 87.50%3. 54 0.059%0.012¢ 196. 16 £65.27° 2. 50*0 71* 117. 50%3. 54>

0.02 82 50£3. 54 0.056+0 008 176 9741 26 3. 00t1 41» 115 00%7. 07"

0.03 75 0£7.07" 0.054 %0 007 169 33£33 0% 2. 00£0 00° 115 00%0. 00

0.05 72 50E3. 54" 0.049 =0 001 141 87£2. 65% 21. 0*0 71° 107 50£3. 54"

0.08 57.50%3. 54¢ 0.037t0 om" 81.37%12.21° 17 50%0.71¢ §7. 5013, 34¢
;1 \ (P> 0. 05), (P<0.05 P<001);2,

’

0. 2£0 01g; 1 Values in a row with the same letter are not significantly different( P> 0.05); 2. The average

of itial weight is 0. 02 F0. Olg in each treated goup.
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50 Cu’™* ,
4 ., 177.00%,2. 50 mg/L Cu”"
57.50% —92. 50% R 16.38%
Cu®™ 0.01 ’ ol
mg/ L s
2% , 165.00%
0.5 mg/L Cu 5
2.50 me/L. Cut .00  2.50 mg/L Cu ,
Cu2+
4 ot © (n=3)
Tab.4  Fffect of copper on the moking, growth and survival of 12-month-old Eriocheir sinensis( n= 3)
Cu? (mg/ L) (%) £SD (g) 1SD (%) £SD ( )t (%) £SD
Water copper level Survival rateSD Body weight £SD Weight gam®=SD  Number of molting crab®£SD  Molting rate £SD
0.00 90t0 oo 9 3+1.77° 177. 00 £55. 56* 16. 5£2.122 165£21 212
0.01 1000 00 8 49+ 1.68 168.94 +33.51* 16. 52,122 165£21 212
0.05 0t7 07 8 30£0.91° 128 50£7.79¢ 12.0t4. 24% 120+4. 4%
0.10 75+3 540 8 47%0. 16° 154 15£3.69° 9. 0%4.24" 0+42 £2°
0.50 75%3 540 7 33%0.70a 103.23£12. 16¢ 6. 0+4.24b 60t 42 420
1.00 513 54 356t0 30 13.40£14. 04¢ 4.5%2 12 45%21 21"
2.50 50£0 00 359+0 54 16.38 +10. 98¢ 4512 12 45%21 21"
: 3. 34g, 3 ;Theaverage of original weight is 3. 34g in each treated group, and other notes are same as the notes
for Tab. 3.
,Cu™’ , LCso
- 0.953(t= 23.9%6, n= )
60, P= 0.000), — Q 82(t= 12.3%4, n= 60, P= 0. 000) 96h LCso ( 0.5,0.1,0.01,
— 0.911( t= 23. 424, n= 60, P= 0.000) ; Cu** 0.001 ) [
9%h 1Cs 0.36
— 0.842(t= 8259, n= 30, P = 0.000), — 0. 646( ¢ 9%h LCso
=4.478, n= 30, P= 0.000) - 0.802(t= 7.105, 0.29
n= 30, P= 0.000), (P< 0.01) 50%
2+
3 32 Cu
3.1 Cu” o2
Cu2+ 2 2
Cu2+ [3] , Cu2+
iv LCso Cu”* )
LCso , G
(5] Cu™* 0. 01
LCso mg/L (T ,
6.44(2.576) 3.74(1.496) 3.33(1.332) 1.50(0. 6) Cu** R Cu**
mg/ L ( Cu®* ) 0.5 mg/L

LCso,
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EFFECTS OF WATER CuSO; CONCENTRATION ON MOLTING,
GROWTH AND SURVIVAL OF ERIOCHEIR SINENSIS

YANG Zhi-Biao'"?, ZHAO Yur Long', ZHOU Zhong Liang' and YANG Jian®
(1. School o lffe science, East China Normal University, Shanghat 200062;
2 Freshwater Fisheries Research Center ¢ Chinese Academy o Fishery Sciences, Wwd 214081;
3. School ¢ agriaulture and biology , Shanghai Jiaotong Unwersity, Shanghai, 201101)

Abstract: The dfeds of wate= borne Cu® on the molting rate, the weight gain and the survival rate of 1V stage juvenile( 0. 020 &
0.0l g and 12month-old( 3. 34 £0. 26 g) Eriocheir sinenss were studied. The 24-, 48-,72 and 96 h LCqs of Cu® on juvenile
E. sinensis were 0.70, 0.43,0.33 and 0. 22mg/ L, respedively. Those on the 12month-old E. sinensis were 18. 20, 10.23, 9. 12
and 8. 5lmg/L, respectively. All the L.Cs5ys obtained in 12 montk old E. snensis were higher than those in the juvenile ani-
mals. The 1.Csps decreased in accordance with the increase of copper exposure time in both stages of E. sinensis. Effects of diffe-
ent levels of wate~borne Cu®* (0. 00,0. 01, 0. 02, 0. 03. 0. 05, 0. 80me/ L) on the molting rate, weight gain and survival rate of iv
stage juvenile were determined. The results showed that after 11 days of Cu exposure, the survival rate for the juveniles were all
above 50% , and i decreased in accordance with the inarease of Cu?* level. The highest survival rate(92. 50% ) was found in the
cntrol group, while the lowest( 57. 50% ) was found in the 0. 08mg/L Cu®** treated group. There was no significant difference in
the survival rate between the control group and 0. 01, 0. 02 mg/ L. Cu* treated groups. In contrast, those treated wih 0. 03mg/L
Cu™ or higher concentration were significantly different with the controls. The weight gain decreased in accordance with the in-
crease of waterborne Cu’* level. The highest weight gain (228.43%) found in the control group, while the lowest gain
(68.50%) was detected in 0.08mg/ L Cu** treated group. There was a significant difference between the 0. 08 mg/L copper
treated group and the control group( P< 0.05).However, there was no difference among all other treated groups. There was the
highest molting rate(140. 00% ) in control group and the lowest( 87.50%) in 0. 08 mg/L ™ treded group. It should be noted
that even in the 0. 01 mg/ L treated group copper had a significant inhibition( P < 0.05) on molting rate of E. sinensis. In 12
month-old E . sinensis when treated with water-borne Cu® level of 0. 00, 0. 01, 0. 05, 0. 10, 0. 50, 1. 00 and 2. 50mg/ L for 50
days, respedively, the survival rates of these animals fluctuated between 57. 50% and 92. 50% and generally decreased in accor-
dance with the increase of watee borne Cu”" levels. Except in 0. 0lmg/L Cu™* treated group, there was a significant difference of
the survival rate in all Cu®* treated group with the controls( P< 0. 05) . The lowest survival rae( 50.00% ) presented in 2. 50
mg/ L copper treated group. The weight gain fluctuated with the increase of Cu®* levels; however, it generally decreased in acoor-
dance with the increase of water borne copper concentrations. The highest weight gain( 177. 00% ) was in control group, while the
lowest weight gain( 16.38% ) was in 2. 5 mg/ L Cu™* treated group. Similar variation tendencies were observed on molting rate. It
decreased in accordance with the increase of copper level, with the highest molting rate( 165. 00% ) in control group and the low-
est value(45%) in 1.00 mg/ L and 2. 50 mg/ L. cpper treated group. There was a significant difference( P< 0. 05) between the
ontrol group and the 0. 5 mg/L Cu®* or higher treaed groups. The correlation coefficients between wateborne copper concentra-
tion and the survival weight gain, and molting rate in juvenile E. sinensis was — 0. 953, — 0. 852 and — 0. 911, respectively; and
those in 1Zmonth-old E. sinensis was — 0. 842,— 0. 646 and — 0. 802, respectively, suggesting a significantly negative correla

tion( Pearson correlation test P< 0.01) between the wate=- born copper concentraiion and these rates of E. sinenss.

Key words: Eriocheir sinensis; Copper; Molting; Growth; Survival



