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BE UERREAEEEENBELEBEEHER. BRI B4R, [E, RE. s
HAUEFRBYMRELRSERANEY, SEHRBEEHAR LR, M BH o6h £ E 2h.
RYEHRE T —1F, Co®* XA 1EH AL BB K E (ECs ) 2 0. 105mg/L, b Cu®* X3 H
AHBEREM ECs(0.204mg/L)T —45.

XEE R BAEH, WiAHEE

EENARNEREFYDHENRMERANR AREEYRYWHKFENE, B0
MR R BR N ER A ERIENMREE ) EEYRIE IR IER, RE
W R, (AR AR TAERBKR, MR A EEN 2~4d, € 7 - 144, ML A ALK . ¢
SYEARBAEENHMEHNABELIRY — KAEARETURERME™, 5T H
T W I R 8 o - RIS e B R HERL S (I Tk B K L AR i 15 7K 4% ) X ok FR Y A 0 e
ERE, EESRBEY —MLUCSERMEENBRFEMN RIS 7. EKEE R
HESBISRMELTE, FEBETTULEKURDT KBERRAKBESE TR RKES
R NBEFHRBRN, X TFEEBROHNAE LENENERBERBEFR, HElE
HEROAR MR R E D) A X EREFAE T (CAY I E A B F¥OL & 76 AREH MK
B2, VASGAEN B R e 6.

1 #MEERE
1.1 #¥ X/ HFHE(Selenasstrum capricornutum Printz FACHB271), iR 58 5% D%
EREMEMBIRE AABM BEFES KRB ROERELEHRZH TE D Smin
(4000r/min), % L, ALE 15mg/L 8 NaHCO; B EFH B ER A, BE O, EF
PR B S8 15 mg/L ™! NaHCO, B & .
1.2 2RFT[Y FALHF(CuCL), HEFHK/KBEE 158mg/L. CuCl, MIETER . E R 56 8T F]
R C*" 1 Na,EDTA ) AABM B FEBRRBRENTMRE. AR RABHMERERIIY
Cu® " ¥
BIZ&%)1:1.0x1074,1.0x1073,1.0x10",1.0X 10" 'f1 1.0 mg-L.7!

£711: 3.16x107%,3.16x107%,3.16xX1072,,3.16 x 10" 'f1 3.16 mg-L.~!
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BNRINER S KER.

1.3 B4ESR FEBRKBEREWRE 22C, AW BB Y 433.6 kEm %™, YSI
- 5300 £YE YR AE 100%, 758 ICRNBHBES, BEAFEE 90% . Smin
WY R RET 87%, MK EBBGH, FEUH L EFHRER.

Frah i, FER AP 10ml & AER. BEREAFHSELTHR, BETH
BRRM R HEER, YR U ERBRER, BEREYX Snin EARRWPRER, RS
FFCE, EHERHTAER 1S min. BERFEAFEAN 0. 1ml # CuCl, HER UK FIRR
BN CE RE EEMER - H RN, R %N EMRER T 50k RE#

ﬁ‘[ 6.7]_

1.4 XAMEEFNHENITE HLUTLAXHT.
Y= a'x* (ctb)7!
Y: AR EE (mg Or/pg Chla* h), a:—EBE THEMEFE (mg O,/L) , b: REEAH
KR a BB (pg), . TR UWER, . TR UNWEBHHMNBAE, MR E
Ir=(1-Y/Ye) 100
To: MEE(%), Yr DEANEEHEE, Yo X RAY N SHEAE.

2 SR

2.1 RERH 1RBER
#£1 ERFRERS I MAFEESRENNBER
Tab. 1 Inhibition of heavey metal copper ion (series ] } on photosynthesis (mg O,/pg Chla* h )
of S. capricorutum Printzu

(1278 ¥ M

Replica (Cu?*] mg.L™! Control 1.0%x107% 1.0x107% 1.0%x1072 1.0x10"! 1.0 Chla(ug)
#EW8 Change of 0,(%) 6.1 4.8 4.3 3.7 3.4 2.1

1 B & Evolution of O, 0.76 0.60 0.54 0.46 0.42 0.26 2.73
T #% Inbibition 0.0 21.1 29.0 39.5 44.7 65.8
E AW Change of 02( %) 6.3 5.2 4.7 4.4 3.5 2.1

2 M4 ZE Evolution of O, 0.83 0.68 0.62 0.58 0.46 0.28 2.59
1 #13 Inhibition 0.0 18.1 25.3 30.1 44.6 66.4
$ 7 Change of 02(%) 6.2 5.0 3.6 3.1 2.1 1.7

3 W& Evolution of O, 0.90 0.73 0.52 0.45 0.30 0.25 2.35
P4 3 Inhibition 0.0 18.9 42.2 50.0 66.7 72.3
% AF#H Change of 0,(%) 6.3 5.9 5.54 5.0 4.0 2.7

4 & E Evolution of O, 0.88 0.82 0.75 0.69 0.55 0.37  2.46
FHIFE Inhibition 0.0 6.72 14.77 21.59 37.5 58.0
& A H Change of O2( %) 7.1 6.6 6.3 5.4 4.3 2.6

5 % 42 Evolution of O, 0.93 0.87 0.83 0.71 0.57  0.34 2.59

W# 2 Inhibition 0.0 6.45 11.8 23.7 38.7 63.4
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HELTAELKRRY, SRIARERBERE FRECA 1T, [Cut 13
A AMENMEIERK. BEEEA 1.00x10 *mg/L, HMHEFEE 6.0-20% 2
[H, [C" 1B A (1. 00mg/L) B HIZFE 58 - 72%, Xt F M 64 R E %
PR B, BRI ZRTE 50% BtEy Cu® " ¥EEEHITE 0.01 ~0. lmg/L Z 6] . B R RB %R
O IREREMATFENXE EAMMTEHTRER RS, HERB () E
0.95% U E, 2 BRMHXEE(p<0.05). HAANWEIPFBHT.

Ip=61.1 + 10.5Lg[Cu®* ] (n=5,r=0.974)
I,=60.1 + 11.6Lg[Cu®** ] (n=5,r=0.958)
lI;3=76.3 + 13.1Lg[Cu®* ] (n=5,r=0.977)
Is=52.7 + 12.5LglCu®* ] (n=5,r=0.973)
I;s=57.0 + 14.1Lg[Cu®* ] (n=5,r=0.969)

ECsp=0.089
ECs=0.135
ECs=0.010
ECs=0.604
ECs=0.319

B 15 B R IR B Y 2 U RY ¥R B 43 B8 0.089;0. 13550.01050. 605 1 0. 319mg/L. F
H{EH 0.2315(SV=0.2371, n=5). TFTHRE 25 M [C?* REMMH R 1 Z HH
REEIFLEN 1,=61.4+12.4Lg[Cu®* ] (n=5,r=0.881), ECs, =0.1193; F Bt & &b
HHAAKHHIME RSN NKEZ AHLERIITFES ERMHE, BEE0 r ERaT

HHWIE (r=0.987), BS E A LLRTH A 5.
2.1 RITARER

B2 HRTFRERSIXNAFEAELSHENHDHIER
Tab.2 Inhibition of heavey metal copper ion {series Il ) on photosynthesis (mg O,/pg Chla+ h )

of S. capricorutum Printz

HBRH 1 o X R -4 . - .
Replica [Cul* ] mg.L Contrgg 316X 1073.16X10773.16 X 107%3.16 x10™" 3.16 Chla(pug)
L8 Change of 02(%) 5.9 5.6 4.9 3.8 2.3 0.7
1 AE Evolution of O, 0.98 0.93 0.82 0.63 0.38 0.12  2.05
M #1 2 Inhibition 0.0 5.10 16.3 35.7 61.2 87.8
4 4E Change of 0,(%) 7.5 7.0 6.1 4.8 3.0 1.2
2 B Evolution of O; 1.04 0.97 0.85 0.67 0.42 0.16  2.46
WHIE Inhibition 0.0 6.77 18.3 35.6 59.6 83.6
598 Change of 02(%) 5.2 4.8 4.3 2.9 1.8 0.5
3 M Evolution of O, 0.94 0.87 0.78 0.53 0.32 0.09 1.91
MHE HE Inhibition 0.0 7.53 14.2 44.1 65.6 90.3
4518 Change of 0;(%) 6.5 6.1 5.7 4.6 3.0 1.3
4 R E & Evolution of O, 1.00 0.94 0.88 0.71 0.46  0.20 2.22
IMHE Inhibition 0.0 6.0 12.0 29.0 54.0 80.0
. 750" Change of 0:(%) 6.8 6.4 5.9 4.9 3.2 1.4
5 T % Evolution of O, 0.99 0.93 0.86 0.71 0.47 0.21  2.34
M & Inhibition 0.00 6.1 13.1 28.3 52.5  79.8
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ME2 T AETFRECS JREXM A S HEHMH R FFNIEMEEXER,
Bl vk FRBE A (Cu® IR AT K. HRERMIRELAEA (3. 16 X 10 *mg/1), F
BEEREA3. 16mg/DRMIMHEI 25517 5.10~7.53% 79.8~90.3%, KX B F B A%
ARSI LB IR BT 0.0316~0.316 mg/L Z 8] HEKIRBERF CP HKER
Ht B F A ER M B TREREMSEIT T, HXER(DE0.975 UL, &
R EE RHNWERTBNT

ECp EGso ECygo
IA=72.7 + 21.0Lg[Cu®" ] (n=5,r=0.989) 1.03x10°%  0.083 6.62
IA=70.0 + 19.5Lg[Cu®** ] (n=5,r=0.990) 8.37x107%  0.094 10.5
IA=77.0 + 21.0Lg[Cu®* ] (n=5,r=0.992) 7.37x10"*  0.055 4.03
JA=64.7 + 19.0Lg[Cu®* ] (n=5,r=0.977) 1.32x107°  0.168 21.4
IA=64.0 + 18.7Lg[Cu®" ] (n=5,r=0.975) 1.29x107% 0. 078 24.6

X SR B S KR 1 59 2 B0A Bom i ¥k B 4 5125 0. 0827, 0. 0939, 0. 0548,
0.1684#1 0783mg/L. FH{E K 0.096 (SV=0.0431, n=5) .MFHREH 25 X [Cu®" ]
WEMMAHR I ZEHEEREXEN1,=69.7 + 19.9Lg[Cu®** 1(n=5,r=0.977)
ECso = 0. 103; [F] B %5 4b 38 4] 1 3R i 1 27410 il 28 &5 L X B 9K BE 22 [B] 9 £ v (B )5 55 a7 3 A
B, EREEWN r EHENE(r=0.986), BIE H WM EHLATENIF.

3 SFnitig

P ERSTRYE, B8RP FUGRB N R BRI Z BRI XES R HEE, &
B A REBE R MEH R ERR—H, HRENZP A RSB N S X B8 EC,
EHEE. RN IB ECo N 0.119; RH I #9 EC5o 20 0. 103; HAEMIREN 14. 4% L EA
FIHAKRB BB ECo T HEZ F M AT IR 2 83. 11% /B2 53X 148 BT F A
BRI ML T 44T o R A A B AR R R s LI R B0 0 F AT BE 4,
B ZaERR RSN AERR.

MU EIRB R, &3 [ ARG RBEN @ MR BGEH X EB /N, AR
HIH{ERE 4.24~65.12% 2 H; BRKIZBREBMHN ECEFMBA, RFEZR K, FRA
BH102.5%;TAES I RBER, RWHBFEENEEE, R¥YEE6.29~89.
31%Z[E, BKIRBRIKBH ECoERB/N, TRAZHN 45.1%, HARE, BiIREEH T
BENRBEBEHTIERCI)EEMRBRYT2ER (RN RE . HE8kKEsyE
PRI "R “ KI5 R B AR B A, DL EC R R BB 49 To e A R ) #E B A
ECO0 RABBKMTLEMAERM)EE. WU RF THRBERTBENLTELR
MBS R, RS Cu®* XS MM B T e G ) kR R i 7=
S e R (B ) B FI8 1.01 X 10 mg/L 1 10.43mg/1..

5 Cul* MBERERKMNBUEBIERR LE, Cu®* X416 M H 2N 89 L 808 %
¥ (ECs0=0.105mg/L) L 8 ¥ H 489 (ECso = 0. 204mg/ L) —14% . Vvisviki 25818 #5358
Cu?* 3¢ Dunaliella minuta 8 ECso 2% 7. 57(M(£9 0.481mg/L) . Lasheen %1738 % Cu?*
0.40mg/L XM ERWARKNFHABYIELW KBREESFR. CP BN 0.75meg/L BT #
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HREZELEHERTZTE2ME, X TFEHIIME 1.55mg/L TLME 4K, 10mg/1 T2
/NERBE I A 1% 5 Shehate 1 Bader PR B, MM SR A K 3 Cu® YR E N 0. 2mg/L.
Tamai 1 Sasa MEZFH FHRL A AR LRGE I REMHIER REMFRERAEK
R, HERENANEREREFA. AT EARELEKIBRIHN —IEE
HIREY A RERYIY, ANCEERASBERELAMKE L —FEREEAR
N, EmtEERMIMEAEER YR LENARE RN SHEREELR 3B
52 I8 e 78 SRR R R . et M T LS R BB Cul ¥ X6 7E R 9 400 280 R B e Xt A 40 M
K ey e AR B BB EEZ —.

Z LRI MBI ERETENRER, BROTHA:

ot 2 18T LR, RE B B BT B R 0B, AR M E IR B A1k B R, X B4
MEEZFERAWMMR, E 5Smin HFAEHBEVNEE. SERERVIEERERT
B, ME—MERMEES 96h EF 2 h .

RS, M FR—ZXBYNE —ZREY, mMERERMSERERR L,
ERBEARE T 5.

WER, B THAIRAHE FTARNBREL, BLFT T EERER, &S
TREEROHERE N EWERMTATR, MERARMBDIRE RS, REGKIA
IRIRBH Cu® M ECo A ERHSAFARKRERETHEMNLERANBEBEH
BRI C? " BT RN S FF AR B MHIRE, WEIENBIE.
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PHOTOSYNTHESIS RATE AS AN INDEX OF THE
ALGAL TOXICITY TEST

Chen Dehui’?, Wang Gang'’, Zhang Zongshe" and Liu Yongding?
(V Shanghai Teachers’ University, Shanghai 200234
D Institute of Hydrobiology The Chinese Academy of Sciences, Wuhan 430072)

Abstract Photosynthetic rate of algae, expressed as oxygen evolution per unit chlorophyll a
and one hour, was used as an index of chemical compounds toxicity. It is obvious that the
toxicity can be measured exactly, briefly and quickly; and can be carried out anytime to de-
tect the process of photosynthesis. In comparison with the routine acute toxicity test of al-
gae, the temporal scale of whole test range is reduced from 96hr to 2 hr. And the sensitivity
was promoted about one time. The 50% of Effective Concentration (ECsg) of Cu?* on algal
photosynthesis is 0. 105 mgl ™!, only about one half of that in acute test of Cu?* on algal tox-

icity.

Key words Photosynthesis rate, Algal toxicity, Test index



