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(LW REE MR SHEARERE, B 200090) e

B ERABKEDEERBENE T ' B msha e T EA T 2WEITN, WEHE
B BRI R R, L BUEHR T R A E R NIEE TR, K87 C’ MAhaas)ta24h48h 96 h
By LCyo B 4351 0.50,0. 450, 0.266 mg/L #113.404,10.308,7.042, 4T Cu** FMEitx4& @ £k
4152 0.002 66 mg/L F10.704 mg/L, A& bimiaRs KaEREAREFRETRE.
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A acute toxic effect of Cu’* and table salt on juvenile goldfish

ZHU Zheng-guo , ZANG Wei-ling
(College of Aqua-Life Science and Technology, Shanghai Fisheries University, Shanghai 20090, China)

Abstract: Acute toxic effects of Cu’* and table salt on juvenile goldfish and safe concentration of table salt
were investigated. The LCy, of Cu’* on 24 h, 48 h, 72 h and 96 h were 0. 50, 0.450, 0.375 and 0.266 mg/L,
and that of table salt were 13. 404, 10.308, 8.553, and 7. 042 mg/L. The safe concentration of Cu’* and
table salt were 0. 002 66 and 0. 704 mg/L. The results provide useful information for goldfish disease
prevention, water quality control and environmental protection.
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1 ARSI

1.1 K HA

R4 (Sarassius auratus L) § A EE & AFREY, EEWNAFE T 4, RIBHET WX
A2, AR, EREL B IMMBRETRENaENTFEREAE, O EHREAEN
SER R SR 458 2. 24 em +£0.15 em F10.29 g +£0.05 g, FEEEK S5E&E 54 2.31 cm £0.08 cm
A 0.64 g=0.07 g sha FfERE P EIRR,
1.2 #5¥

LAGM T SR ER SR ( CuSO, - 5H,0) HEREC A K BB Ve R 4B 8 Hh B3 s R A &2 A L 1A BT AN )
B AR
1.3 AImAHK

REAK A EESE TSRS EZEEM AKK,
1.4 RAJTk

hE IR R A #KEE, 3 L ERERIRA RS S 10 RE&a4fE, 8 MRS MRES
F1LASKIRA , RS 1 AN AT, KIBISHIN 20 £1 C,pH 7 7.00 £0.08, BiEhXEHTY &
PRI EE R  H SN E R EFfSPERRRE (LR D), RRIT—XMAEMEES, 2588
A, RETEUR SR T S B AIHES , MEC R Z IR iE s EAL S 24 h 48 h .72 h F196 h BET-%, FIEZLW
PR Lyt 7Y, B R BE (Sa) e R KA,

Sa = 96h LC,, xf
1 Cu®* AIERBEXT 4 1 B 4S5, I SREUZ v IE R B 4515 0.01 A1 0. 1777,

®1 G ARHRMSESEFIERERE

Tab.1 The concentrations of Cu’*and table salt in toxic test

45 1 2 3 4 5
Cu?* (mg /. L) 0.08 0.128 0.206 0.330 0.529
B (g/ L) 6.50 8.09 10.07 12.50 15. 60

2 HiR5MHE

2.1 Cu** st&myhfapEiEleEd

REWE Co’* W FatashtaFHEERN TR 2, 9 Co® WEKHMMA 24 h~96 h FifafF
TE A BERAS ML, 55124 h 48 h 72 h M1 96 h B FF H /T E y(% )5 Cu®* W E x(mg/L) 2
Bl EIE 2,24 h ~96 h 2R MAFTE H /3R M Cu’* W 22 B FAE T 72 AR5 R %0 (1) KM
OO E (LCs, ) P T3R8 3, &R FMAL,24 h 548 h AN M EIHFENTE « =0.01 KFEMHXEE,
72 hi5 96 h MR E AR o =0.05 KFHXEE., £33 XA T L MELMHTET R Cu® WIFH
LM, F2 553 0], C0’" 5T @AMEE/E R A K RIS ETIEE, S
Ho B HEKE YA S-S, Sy aiE T HEET 26 85, B
— 4 Cu”* WAL N 0. 08 mg/L, % 96 h M FEE 41 T T-3RIAE] 10% . 440 Cu®* YREFIEZE 0. 128 mg/L
A, X gh M R EBEVE B B NE , 78 24 h 5 96 h BY, r 5 si4h SR T8 10% 5 40% ; 78 S IR ERR
JBIT R, BRER 4R (CuSO,. SH,0) [ /K Rk ARG W BEVE B 0 0.3 ~ 1 mg/L, Hef Cu** MR E
0.077 ~0.255 mg/L!">" | M2 i RH, B =4 Cu ¥R E K 0.206 mg/L, MAL FHBIEITIRETS
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BN H4 T 96 h BTHIET-RE BK 60%, £ 3 R, " M4 EHELEWERME, (LA
0.002 66 mg/L, ATEFEHY | 12°CHT, Cu®* X4 EBIIE (3.5 ~4.5 ecm) ELWEH0.912 mg/L,
B RHRE " 25 CHE, Co® X LAYEXTER(6 ~9 mm) B2 U H 0.008 mg/L, fBLAT L, Cu®* %
&g BBER MBS, H I EIT AR, St TR & gh X ARt Cu® " v 32 S 5 59 Bk A 2=
Y1, TR AR Cu®* B R T IR T AR E

£2 FEKRE C WhaFEETENZN

Tab.2 Effect of Cu’* with different concentrations on survival rate of juvenile goldfish

o TR B R i Cul YEFE A E(PR)
(mg/L) 24 h 48 h 72 h 96 h
1 0.314 0. 080 100 100 100 90
2 0.503 0.128 90 90 90 60
3 0.810 0.207 90 80 60 40
4 1.297 0.331 90 80 40 20
5 2.079 0.530 60 30 10 10

x3 SEYBEEXRy(%)5 Cu’ RE(x,my/L) BEHAXHE

Tab.3 The correlation equation between survival rate y( %) of juvenile goldfish

and Cu’" concentration (x,mg/L)
At fE) (h) HEFE THRRE LCsy (mg/L)
24 y=110.45 - 119.23x 0.962 5 0.507
48 y =106.90 - 126.38x 0.978 4 0.450
72 y=97.543 - 133.21x 0.946 8 0.357
96 y=81.044 —116.49x 0.887 7 0.266

2.2 BEXNE&HEGEAFEER

FREEHWEE RN S s hHFENS| TR 4, BT RILHA 24 h~96 h ZiXa
TEEABAEE IS ATALHE , /55 24 h 48 h.72 h f196 h L EIFEE 4K y(% ) SR Ehuk i 2 Al i
197572 ,24 h ~96 h Z R ETFIE H 20 SRR R EE 2 [ A 6 7 12 B E R B0 (1) RAR R B FLIk
(LCs,) FIT# 5, 2 BEMKRL 48h 15 72h AR E T HFEHIE « =0.01 KEAHXEE 24 h 596 h
MR AR « =0.05 KTFMHEEE, £3 XU, ShX &AM AFENERSSELYUT 7,
PR £h v T8 Kt ) O AT, B VR 38, (ARS8 A IEE WY R, W PRk P AFEN S AE
EERBRNEM, YRIWE R 6.05 ¢/L, 5|96 hid, i fAFEIE R EIL 10% ;3 4 R, G4
96 hi] LCo {50 7.042 ¢/L, H itk , X & MA@ R EWE R 0.704 /L, BFIFIERE, LEHEK
F 1 BRKKIBYOK, IR E S ESZE PR EHE FIRERN0.5 o/L7, 23 Cof, th B xt AL #5fa
F(11.9 em) B2 b BN 1. 191 JliEss S50 iRiE " 4626 ~27 C BEMAFH(5.6 em) T M T4 (E
NS . WLBOKAYBATRE RSN ERAE S, AR TRAHKIB 51857 L%, IR,

T4 FRARERHEMNYBFEERLGTM

Tab.4 Effect of table salt with different concentrations on survival rate of juvenile goldfish

g5 JoiRidEs TR E R/ %
- (g/L) 24 h 48 h 72 h 96 h
6.50 90 70 70 70

1

2 8.09 90 70 50 40
3 10.07 70 60 40 20
4 12.50 70 40 20 10
5 15.60 40 10 0 0
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RS SEHEHEFEy(%)5RERE(x,mg/L) BIHEXTE

Tab.5 The correlation equation between survival rate y( %) of juvenile goldfish

and table salt concentration (x,mg/L)
B fE]/h LEBIR LEES 34 LCsp (mg. L)
24 y=118.07 -5.078 4x r=0.918 6 13.404
48 y =106.69 —5.499 4x r=0.979 7 10.308
72 y=98.726 —-5.696 8x r=0.977 0 8.553
96 y =86.962 —5.248 5x r=0.9386 7.042
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