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(1. Bk KFRA F0, 2% 2000905 2. BIA P BLF BB AR AR, L8 200090)

B EHRTH.S.G=LRFPEETHTHOEREANRREM. B3 T o P X F EETY
YF(L=0.88+0.12cm, W = 8.7mg) &) 24h.48h.72h . 96h 1.C,, R B AWK , W E X F K IBIFREFHR . CPY >,
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The toxic effects of Cu?*,Zn2*,Cd?* on giant

freshwater prawn juvenile

DAI Xi-lin', ZANG Wei-ling', YANG Hong-shan’, ZH®NG Xia-yun?, JIANG Min', KE Xiao-dong'
(1. Fisheres College, SFU, Shanghai 200090, China; 2. Enst China Sea Fisheries Research Institute, CAFS, Shanghai
2000, China)

Abstract: This study deals with the toxic effects and the accumulative action of Cu®*, Cd**, Zn** on giant
freshwater prawn ( Macrebrachium rosenbergii ) juvenile (L =0.88 £ 0.12cm, W =8.7mg) and obtain 24h,48h,
72h,96h LCsp of Cu’* and Cd®* on giant freshwater prawn juvenile. ‘The toxicity of C#* is greater than that of
Cu?* . After juvenlies were cultured for 20 days in the test solution (at 0.0lmg/L< Cu®* <0.10mg/L, 0.002mg’
L<Cd?* <0.008mg/L), and for 14 days (at 0.05mg/LZn** <0.85mg /L), the test peawns suffered different
toxicity of Cu?*, Cd**, Zn?* and grewth and survival mates of juveniles decreased. Accunulative capacity ( Ac,
mg/kg) of Cu®* in the test juveniles body increased with rising concentration of Cu>* . Ac of Zn’* increases
respectively with rising concentration (0.0Smg/L - 0.45mg/L). The accumulative multiple (At) of three heavy
metals in the test juveniles body decreased with concentratien rise.
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M FEARBTRENERKE, HMELINEE S A AT ELBRENTLAREANE
BT MHSEARE - ERENESBRAEALN, &SRR, BERKEEYNEE B, H#>
HESRPRELBYRAEAGHER, A4 FXELRMFRAFN A PHEORER
U BMFEEZRMPFRBUNEAHEREARARZEARER S, FREEEFRELR
X B KB AF4h A B PEAE FD, R BT B FC 9B AR 4 4R 1 g ) B R4 A, LA M IR SBAR 47 e Y FR K 3
7K R TR LR S 0 1R 3

1 MRSk

1.1 REEMAKEEFZEVNS FEENE
KRBT 1994 4~5 AL ILERLE
1A RHOK R A T T B BT, R
BEMAK N YBEH K HEESFS
ERAARENEOY HFamRpg LM G0 Ne'eK O S0 lice” cCof B
ﬁ}ﬁ%?uﬁ?%ﬁﬁ%%&%ﬂ“(gﬁ 8.7 21.89 ©64.26 45.20 310 5.76 356.24 523 .46
AT TRA R 4,3500G) M , ZRAFE W ES B RR B RAAEWES HIES,

1.2 KA

RERIFAAFAFIEH g o,
1.3 EAHFS5KHE

REE S N 40cm x 40cm x 20cm K IERAR , 1% L R E R B B 1R B2 H /9 ZnSe, - 5H, 0. CuSe, - SH,@
CdCl,+ 2H,0 B M A BH K @S BURRAK. KBEEN 242 1C,

1.4 Cu®* .Cd** AP KRBT 2 U P HERUE

RELBEHEXERD2ST G c?t C M B RBESMPFRES 6 MREAR, FBH 17
A, BABKAZIIR 1dHLEF 30 B(L=8.8+1.2mm, W =8 Tmg) ,iR B M H XS, B M3/4 LB
BREEEE AU TR, BALK 12, 8 XERNED RN FRE K IXEL R EELIE R
BESRBRIEBIEKEE (LCq).
1.5 Cu**.Zn** 5 Cd&* X T [RIBIFM I 2 HHHERE

REF RITE Co® REEEN 0.01.0.03,0.04,0.05.0.66.0.87.0. 10mg/L, Zn?* i FEH 0. 05,
0.25.0.45,0.65.0.85mg/L, Cd** i K B 24 0.002.0.003.0.004.,0.005.0.007 ,0.008mg/L, ¥ T & 47
HAMEA, BAYBFCRAYBEN KEFRBEEN T KBIHIT 100 B, E ERREERMAZ
BEERNEHK. BRRE K, BRAEE BAR;BXHS , BXEK 174,85 B E0F MELF 4
HERR. Cf* . CL* HiRK 20d. 20° " AR 14d, F FRFTMIRK SREWER L FEK 5K E, F
HEARBRE[(RBABR (L) - RBVBER (L) /L, x 100 MEER L EABR KA E
(W) — RBATEE (W) |/ Wy x 100%
1.6 Cu**.Zn’* 5 C&* EF KBIFNIFEAR R BN E

SHNWEZ 20 M 14d FFREEATBIENT RBINTFEAABAANESRSE (BB R E
B Ac,mg/kg) , HFIE TR R RBUEE (A1)

_ B RAESRE S E (meke)
V=K &SRR E (mg/L)

1 EZHMERRFIAHIEEFSHR
Tab.1 Main ion content in deep-well water in Caojing  (mg/L)
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2 HRY5TiE

2.1 C*MPRBTHTHAMES L2 HFEEEN

Cu®* X B KB AR AT L BOIEMRFE 5| -8 2. HE 2 AJH, Cu®* M F K % 4F4) 4F 24h, 48h .72h .96h
LCxnfE 5 51 4 0. 120mg/L. 0. 104mg/L., 0.098mg/L. B2 O 5 O 2 8 KRG EF0 L RIER I
o.owwL,ﬁEﬁE%%ﬁ,%&mE(Sc)—ﬁﬁﬁ' Tab.2 LCs values of C* ,C#* on giant Freshwater
TR REE%:0.00 x 96h Llso, H BLFTR B Cu®* prawn juveaile 24.% 1°C (mg/L)
MBERIBIFE ScEN 9.7 x 10 *mg/L, B BET a8 T % LARE
ERMEH o MFRBL(L=1.5£0.2em, W = ~ 20 0120 0108 0.0%8 009 97x10-¢
0.04g + 0. 0lg) Ml 5 Bt (] 2 BUSEW BF 0. 185mg/L. ¢ 0039 0.028  0.021 0.0  2.0x10°*
0.170mg/L.0. 160mg/L. 0. 155mg/L. M & 4 ik &
0.00155mg/ L), 5 1% BodF A KNG 3%, P XS S E D IR i o 302 Bk FIOK Cu?* R 18 883
0.0l mg/L, AT BB AR 25 B R 18 69 Cu®* X 3 AR R 4 (39 4 ok Kk FRPRIE ML BB L

TEAR R Cu®* WK PR FF 20d )5, B R BIFLIF A K A SHEERRS FR 3. &3 k9, 4
0.0lmg/L<Cu®* <0.10mg/L B , ZRUF K M E S5 RERM G’ LAWY B TR, SR IFH
BKHE RAERIE T A, AR AEREK S80EE S5 A3 BAK 77.6% ~ 95.7% 42.9%
~92.5% M 51.5% ~99.0%. A WTE Cu>* KEH 0.01 ~ 0. 10mg/L KK W 95 B ik & P 4 20d 1A 5% 19
YIRS E R EHNT THEER, W THIFAK AENEKEMRER, HhBEREFANS
Cu’*0.0lmg/L, AR B/ K BAREME N ARFRABRE, HEY TARBFHRBHLAEKEITx107*
mg/L, B 2 AT A K SEEEEAE TEM,

£3 O HMFRBEHMRERKENFRRZORW

Tab.3 The effects of @’* on the growth and survival cates of giant freshwater prawa juveaile (%)
Ot PogicEanl 1 2 3 4 5 6 7
(mg/L) R 0.0l 0.03 0.4 0.05 0.96 0.07 0.10
Loamm) | 12.922.0 12.722.4 12.622.0 124221 123219 12.3:2.1 12.1£2.1 11816
" 53.0 51.8 49.4 8.2 8.2 458 02
HEMRE(R) 554 57 @5 (82 @0 @0 (27 (7.6
W.o(me) 9.4 65.3 57.9 57.7 9.1 58.3 45.9 8.4
3325 283.4 w1 1.4 286.1 204.0 154.3
WEADHE(%) 396 (%2.5) (78.8) (78.4) (81.0) (79.6) (56.7) (42.9)
A 9% 9 % 8 % 78 50
HEE(%) 97 90) (979  (9.9) (85 (8.7  (804) (5.5
Acx 1073 (aug/kg) 1.6 2.1 3.5 3.8 34 4.3 4.2
Al 213.0 166.7 9.8 6.2 70.9 60.8

& B ARIR N K HEIE 543 AT A AT S5 (L) =8.320.Tmm, W, =15, Img, T= U2 1T),

MERIANFLY, P 4.5 AENIFETERRE, B2 L1 P x5 A 8L K9 T IR0 5% & P30, BIK K
FFFEENERANTERER K EZBUBRICERMNE 3 A, B XEH, L% 24 /DetH,HE 1
~3HHIIET, M5 4~74(0.05mg/L<Cu<0. 10mg/L) 3 HIFET5.10.11.34 BZRIF, IRXHNE 6.7
AT HIED 20 BS540, FIBTARES REERN 0. 13mg/L KILK A, IR KN 93%HZiR4F
T, AMRATE LT RE, ATW, Y Cu®* >0.05mg/L B, SRR AZRIFEEETHENFER
RELBERER TR, $HRERWEH 0. 10my/L) ZifEFRF 20d FIFEE 50%, F#3XEH,E1
~3 AR IE G XA 18, B 2 A B X IR AT A EE B8

#3 ERW, IR A AR Gl B R B B BT BRI, 2 Cu W E B 0.01me/L 3813
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0. 1mg/L Bt , KRR BEH 1 213 F 5 60.78, HZ X4 4F 807 (A FT A3t Cu®* TR B E M LB/ i 388 17 &
B, XS RE #6771 H—H., WX 3EH, AN BARE K P o RYRI S K 1-EH
KRR, Bl FHEMELRAOETEEARSE, AL 20d HRAF EANRET—EEMN C®* (Ac
=1.6x10"*mg/kg) , AT #) Cd#* Zn?* L BH ELIFR.

2.2 G AFRBIFHITHAHSESHFTHER

Cd* M B R BIFNIFH EBIERE I TR 2, & 2KW, Cd* 3 F K IBEF4h4F 24h 48h .72h .96h
LCsfE 5314 0.039mg/L.0.028mg/L,0.021mg/L.0.020mg/L, R B Cd** 4 B KiHIF 49 Sc A 2.0x107°
we/L B H T C&* AFBRRMN, 8th H A FIKL0.005 x 96hLCssREL Sc -3, ML Sc MK 1.0x
10 *mg/L, REW® KR IsHERE A FAK CE* HIEEAR BT 0.005mg/L, 7] RAIRK 4R K13
f) Cd* X SRR B2 el KRR T BB E N, ik 2 XEY, C8* T KIBIF4h4F
) 24h \48h .72h \96h [CsefH R K2 WM R e Cu* K, 5 312 Cu®* #932.5% .26.9°.46.6% 48.5% .
48.5% ,7T . Cé** X FF K BIMIFMEHT ®H T G, X th 2 FH & & /RiE 5 A4 PR B8 8 3
AR,

R E Cd M P RBIMITFERKEFRBHWUCH R T R4, X4 X FRRALTHEK
SHEMKE RERERAAE cP AR RR SO, TR R AEOUME O+ v B AN 7 I 1, X
F 2 0.002mg/L< Cd?* <0. M08mg/L Bf, Cd?* X% KB IF4h SR B tE4 A ARPE C* W 7 w5 st ,
H AR X#6,7, 11 1M A RE FFE SR Cu?* Zn>* XH4hEFHY B 1E ME IR B 69 75010 38 0 A9 B2 4,
FRE A 5 X AN LA IF SRR Y T RRIL 20% , HRERK AERKEERA K, W5 ERAK
MLIFHERECA & AT EFRK A Ac RS 1 AL A M T 1 EB5 L REHLEMNT
o6&, AT I,% 0.002mg/l.<Cd* <0.008mg/L Bt ,Cd* X B KIBAFAIF R FEHFHIER, R RN
BLE BT R Ac (AARUAE £ T,

R4 CEHNFRAGHMEKENFFREORMN
Tab.4 The effects of C&** on the growth and survival rates of giant freshwater prawn juvenile

e W ¥R 1 2 3 4 s
{mg/L) F K 0.002 0.004 0.005 0.006 0.008
Lewi{man) 12,9£2.0 12.7£2.7 13.223.2 13.0:3.3 12.7£2.5 13.5+2.6
! 53.0 59.0 56.6 53.0 62.7
wrmRE(%) 55.4 (95.7) (196.5) (102.2) (95.7) (113.2)
W pa(mg) 69.4 72.6 63.1 64.7 73.4 65.9
. 380.8 317.9 328.5 386. 1 336.4
BRRER (%) 359.6 (105.9) (88.4) (91.4) (107.4) (93.5)
™ ™ 78 77 78
fria® (%) i (79.4) (79.4) (80.4) (79.4) (80.4)
Ac X 10~ *{ mg/kg) 1.5 3.9 10.5 10.0 10.1 10.1
At 198.0 461.9 205.8 167.9 125.8

B RESAREARETE S X HEMWEN T :(L,.=8.340.7mm, W, =15.1mg, T= 24 £ 1)

2.3 fRIRE 2o’ A F RBIFNIFAE K 5 FIEA R

RSN P RBENFLERKEFEREZMAACHE R, £S5 &£, %40.05mg/L<Zn’* <0.085
mg/LB},ZRF R AERKEASRERYBTHERA, HERK AENBEKESRERS N
25.0% ~34.2% .67.6% ~ 120.2% 1 35% ~ 73% , A] W3ZIRIFTECHRBE Zo®* &k 7% (0.05 ~ 0. 85mg/L)
P 4dEH RN BRFRERENFEER, BRI BEPW T HFERMENE, E KT RL K
BRHFBIE(<0. lmg/L) £ 0. 05mg/L X KA, H BUER B HX BHAK 75.3%, AE DA HEAH
71.6%, %5 £W,% 4 0(0.45mg/L) ShiFM AK A ERE KRR, ok 5xA5 RGBS EN
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L ® ok REER

BMERE(0.09mg/kg) B X,

# SRR AR AT 20”5 B A5 S A M B R T L BRI, X Zn® T ME H 0.05mg/L BN 3
0.45mg/L 303 0. 85mg/L B, Zik4h 4F 8007 (A & 9%3 Zo®* MR REN LB /PHRER /DN, X—58 Y5
Cu®* MNP B ERAA—B ., AR 720’ RN RRE L] -EEN 1 TR AR IER HETR
e E— R ER, W& T aR AT 70’ MEHRER.

£5 I NFRBGHBERENFEZFTEZNKE
Tab.5 The effects of Zr** on the growth and survival rases of giant feshwater prawn juvenile

ZoPt IR A _ 1 2 3 4 5
(mg/1,) F#WH 0.05 0.25 0.45 0.65 0.85
L gy (ram) 14.0+1.4 13.1£2.5 12.8+1.7 12.2+1.4 12.8+1.7 12.4+1.9
34.2 31.1 25.0 3.1 27.0
i (%) 3.4 (718.8)" (71.7) (57.6) (71.7) (62.2)
Wed(mg) 83.0 68.3 68.3 52.0 55.4 52.8
= 120.2 120.2 67.6 78.5 70.2
URMEE(®) 167.8 (71.6) (71.6) (40.3) (46.8) (41.8)
e vr 73 64 49 35 35
fRE(%) 7 (73.5) (6.0) (50 5) (36.1) (36.1)
Acx 10 (mg/kg) 5.1 70 11.2 19.0 17.4 16.8
At 145.0 44.7 2.2 26.7 19.7

85 S AR N R T R PRAIAR AR I TT 53 b s (Lpe =9.76 £ 1. 54mm, Wy = 31.0mg, =242 1C),
3 45k

(1) Cu®* .C#* % T RIBIFHIF(L=0.66+ 0 9cm, W =8.7125mg) ) 24h,48h, 2h.96h LCx J2 &£
WHE5 512 0.120 5 0.039.0. 104 55 0.028.0.098 5 0.021.0.097 5 0.020.9.7x10°*5 0.2 x 10-*
mg/L, %% KR IF R EHE CL* > Cu*

(2) %0.0lmg/Lc G’ 0. 10mg/L B, 15 3% T H A RIS AT 3538 532 18 RS B R R , 3% Bar 4
K RESAEFEM C? LA R TR, 4hir & it G MRBERMRERE W EEREKREE
¥k 213 % F 60.78, HF AL AT LA A TEANE Co®* MR BN LLB/NIBIEZE L %0,

(3) §0.002mg/L<Cd** <0.008mg/L A%, CE* X F (IR IF4hiF e FHEFHER , FRXR AL ITFH
BRKShEMKE REEREMVAE CE BIREE (Ac) BN, MR RSN CL RN
MR A, Ca* X 5 BB 4R 4h 4F 0 3 v /E FAARPE Cd>* MR BE Tt/ a3

(4) 2 0.05mg/L<Zn®* <0.85mg/L B, 183F FHH ML IR RN AR hilFREARE WEFEHE
A, 7o’ B4 BE B IR A KR ATE F, ShAF & A Zn?+ BFRR R4S 50 0 B 38 R T B R, 2
0.05mg/L<Zn®* <0.45mg/L 8%, ZiR4h 4R 507 (A 3T Zn?* FLR B LU 50% (938 07 3 25 38 0, (A 24
0.45mg/ L Zn”* <0.85mg/L, B, iR GTIF ARIIRE AR 7o (B R B A/ RIR /D o

X k.
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