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OB T em&E4 1993 F5 AL Za™,CdM,PhM, Cott RERERBAR=E
FABRERTEREMPTIR . LRRY,C* = MBRBEEROSHREKX, H 96b EC;,
# 0.017mg/L, Pb™ @yt /I, fL 96h ECsy 2§ 0.468mg/L, 4 FESL BB TR
FRE Cu™>Cd™>ZalT>Phi, fr CA™* 4, Hifth 3 & BR T X RBRBENEREZLK
ERRTEFEKK BT . HAERYN S BEFZBITRAKEFEREESZER.

X@E EBEeREET ZHA8EE ApEt

WEERAEMEE S, RiIBERMENEEERN S, &6 I, N kA aEE,
BEKPFREEVIERE, FENERLEE L SEREREERARENER, =
ABERRA NN B RE, SR RER, FBE, A EATREIAE T EKENR
ERHA, EREFEFIMATHENEEEE, HEE T VAR REXER KD
EERETHSEEN, AAREHEWEMBERNERKRE. BATHELENE
HEBRRAE TRER, ERE THERERNEMEAZN(RHE%ES,1993; Holliba-
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AT 1993 4F ¢ J—1993 £ 5 AitfT, it IS RIE=f® 15 B (Phacoda-
ctylum tricornusum) AR[FEYEELRBATRESR, HESABRE, BRNEDSE
FRELIF , IR S , WREETE 280 X 10%ell/em® ] bo BEFhAT RS S A0 P HIESE, %
WG EMAE RN SR TERNEM. BEREFRANEK, BRDREmLs
FIE A A B, S0 32.3, IR0 19.5°C, pH 24 8.12, RABARRHOL | £
4000—6 0001x)o BFh&HE FHrmA R A BOUEA)ER, O FIEE—k
W Bl WS B4 Zn?t(mg/L): 0,0.025,0.050, 0.10, 0.25, 0.50, 1.00, 3.00;
Cd**(mg/L): 0,0.001,0.005,0.010,0.025,0.050,0,100,0.250, 0.50, 1.00; Pb**(mg/L):
0,0.010,0.025,0.050,0.10,0.50,1.00,3.00; Cu**(mg/L); 0,0.0010,0.0020,0.0050,0.010,
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0.025,0.050,0.10,0.25,0.50,1.00,

H— R 250ml = AP, BN A TR R FRE—#t &K 100ml, REESEX R
L= AREAMS, Kt &SR LBRFESBMA Zo*,Cd*,Pb*, Cu’™ AR
WERI. ZARBENEAR. OERR, HEMEWEMITE, BEHRAN X 10%ell/
em®s O FE IS HE] 43 B 24h,48h,72h J 96h, IR K AL WEEEITE L,
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R RS g R, A I B AR BR G 293 X 10%cell/cm®, 24h WLHZ4H 305 X
10*, 48h 25 311 X 10%, 72h 34 313 X 10%, 96h 34 317 X 10%, MK 24h 4 & X 34
4.1%, 48h {924 6.1%, 72h #9245 6.8% , 96h 194 8.2%
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Fig. 1 Growth curves of Phacodactylum tricornutum under different
contents of Zn?*, Cd**, Pb?t+, Cu?t
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ME 1HATDEY, #&BE FRIRENIAS AL RNGERBNK, & BE-F
HEE LRI BRI K, 4 HEBETHEZABIEEN ECy IE 1.5& 1 PR 4
R, BHFEE TR R MA S EES TARERETT R K 96h &, & ALK AT
R R, RE A Davis A1660 SRR ERIEM(ER), FBHRMYERR BREMRE
BRI oy T Bzt %, 1974), T8 P & BB FIRE Ml &3 Zo’*, Cd**, Pb**
Ao Cutt I AARHEIREE 3 BIMEIR 8% —10%,4%—6% ,8%—13% R0 7% —11%, L&
EeBRE TREARERK, TREZABEERFNENSBE FHREXR, FOHRC
ELBEMEAGHFEEECEE FRRN(RERSE,1993). ME 1Rk 1 hAlEH,
ELBRN 4 MERSTH, Co XEZAWBENERFEEK, T P R,
4 MHEBETFHEEXNEFE: Ccu?t > Cd* > Zn** > Pb*, BRIZERANZEK

#1 EREFRARE(ng/L)M=HBRROERTH
Tab. 1 EC,, of Phacodactylum tricornutum to various concentrations (mg/L)

of the four metal ions

LR A Zn** Cdr+ Pb+ Cu?+
24h ECy, 0.933 0.690 1.25 0.112
959 ] B i5R 0.831—1.050 0.610—0.776 0.701—1.112 0.097—0.129
48h EC,, 0.741 0.410 0.890 0.075
959 u] BIETR 0.645—0.851 0.39—0.49 0.79—1.01 0.066—0.087
72h ECy, 0.602 0.158 0.780 0.047
959, 5] Bz PR 0.512—0.707 0.135—0.186 0.676—0.891 0.042—0.053
96h ECq, 0.363 0.120 0,468 0.017
959 H[ BIETR " 0.301—0.436 0.100—0.151 0.398—0.550 0.015—0.019

BT AFA 96h ECs X 0.1, KFARENLE 2 o

T2 AH2RETH=ARBRNRLEREREREKKRITE
Tab. 2 Safety concentrations of Phacodactylum tricornwium to metal ions and the

marine water quality standard

EREZIR TERE (mg/L) E R KK FE R (mg/L)
Cu?* ) 0.0017 0.010
Cd+ 0.0120 0.005
Zn’+ 0.0360 0.100
Pb+ 0.0470 0.050
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BN, s EBEFREBFERE Cut > Cd*t > Zn* > Pb*, E{1H) 96h EC,, {H 4>
B8 0.017,0.120,0.363 }% 0.468mg/L,
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INFLUENCE OF TOXICITY OF HEAVY METAL IONS TO
GROWTH OF PHAEODACTYLUM TRICORNUTUM

Zhang Shoulin, Liu Mingxing, Li Guoji, Bao Wanyou, Gu Hongkan
(Instizute of Oceanology, Academia Simica, Qingdao 266071)

ABSTRACT

The present study on the toxici effect of Zn, Cd, Pb, Cu ions at different con.
centrations on growth of Phacodactylum iricornutum shows that the toxicity is in
the order Cu>Cd>Zn>>Pb. The EGC,, 96h of the four ‘metal ions for the Pha.
eodactylum tricornutum tested were 0.017 mg/L for Cu, 0.120 mg/L for Cd, 0.363
mg/L for Zn and 0.468 mg/L for Pb. The safe concentration of Cu, Zn, Pb, for
growth of Phaeodactylum iricornutum is lower than that of the marine water qua-
lity standard. This result is important for revising the water quality standard.
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