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Influence of S-Metolachlor and Cd** on Photosynthesis of Scenedesmus obliquus
CHEN Cai-dong, HU Xiao-na, ZHANG Xiao-qiang, LIU Hui-jun

(Zhejiang Provincial Key Laboratory of Solid Waste Treatment and Recycling, College of Environmental Science and Engineering,
Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: The single and combined effects of Cd** and S-metolachlor on the chlorophyll content and chlorophyll fluorescence

parameters of Scenedesmus obliquus were studied by using standard toxic testing method. Both Cd** and S-metolachlor had effects on the
chlorophyll content and fluorescence parameters such as F,, F /F , F/F,, Y( 1), qP, NPQ and rETR after 96 h-exposure,
showing that Cd”* and S-metolachlor damaged the PSII in algae, inhibited the primary reaction of photosynthesis, stopped the process
of photosynthetic electron transport, and destroyed its ability of heat dissipation. The effects of Cd** on the chlorophyll content and
fluorescence parameters were greater than those of S-metolachlor, and the effects increased with the increasing concentration. The
average drop of Y( II) was 62. 5% in the control group when the light intensity was 231 pmol-(m”-s) ™', and it was 68. 0% , 82. 5%
and 100% respectively in Cd** -treated groups, and 66. 1% , 72. 1% and 79. 6% respectively in S-metolachlor-treated group with the
increasing concentration. The combined effects of Cd** and S-metolachlor on the chlorophyll fluorescence parameters were mainly due
to the impacts of Cd**.
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Fm B FO
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PS I Seh b
F' - F
Y(II) = AF/F, = —5— (4)
AR B
F:n B Fl
qP B F:n - FO (5)

eSS RSP EN

e R Chl a Chl (a+h)
CK 0.559 +0. 188 f 1.400 £0.473 e
0S +0.02Cd 0.549 +0. 139 ef 1.414 £0.359 e
0S +0. 1Cd 0.163 £0.028 abc  0.440 0. 075 abc
0S +0.2Cd 0.072 £0. 041 ab 0.198 0. 111 ab
0.02S +0Cd 0.448 £0. 147 def ~ 1.091 £0.396 de
0.02S +0. 02Cd 0.423 £0.070 def  1.093 +0. 182 de
0.02S +0. 1Cd 0.196 0. 058 be 0.524 0. 153 be
0.02S +0.2Cd 0.111 0. 028 ab 0.301 0. 080 ab
0.1S +0Cd 0.381 0. 172 de 0.808 +0.411 cd
0.1S+0.02Cd 0.319 £0. 070 cd 0.817 £0. 177 cd
0.1S+0.1Cd 0.132 0. 050 ab 0.345 0. 131 ab
0.18 +0.2Cd 0.045 0. 011 ab 0.126 0. 030 ab
0.2S +0Cd 0.166 £0.072 abc  0.212 0. 107 ab
0.2S +0.02Cd 0.363 0. 069 d 0.812 £0. 164 cd
0.28 +0.1Cd 0.123 £0. 085 ab 0.300 =0. 220 ab
0.28 +0.2Cd 0.005 0. 002 a 0.012 £0.005 a




3500 2D 5%

B 35 %

MR S-S0 H R XT Chl a S8 Cd*F K,
HREET C& WgmE R S-FHNHF RS
Cd* " A VE R R 2 U RIVE R 1 W0 2 S b X
A B SR R R R
2.2 S-SHAW RS Cd® xR E AR 2 2O
A
2.2.1 S-HHNHHMS I EAT50Nt F /F, A
F /F, (300

WISk NSE R, F/F, I F /F, %
RS 40 78 D7 b S I e S 1 A S L. P, R 2R I
&R EEHL A TR PS I R b T I & i
PR F /F Sy PSR H G N 926 RE
MHROR RIDG G R G016 R 5% 0 380% 19 5
K7 F/F ARG PSRRI LS. gk 2 T

S-S B R AW BE Fy L FL/F, L F /F, A
IR AN 35 (P <0.05) , 1] Cd>* X4kt F, .
F/F, . F/F, {HPZ0m 5 b Cd® kTSR E
Wi Fo (R ESEN,F /F, | F/F, [EREB/N. F,
3Nl BESE T PS I SCE Hpvcs H B ml 36 il 2 3%
ol B 5 0 5 (IR, T RS T S BRI A2
B F /F, B F /F, (ERAR, 7T ok %5 PS
I 20 Hh O i 2 5 A A ). 25 SR I cd®* 4k
PRI 502 T S-5 79 F B 152 ), Cd®* A 3]
RS2 T R AEMEE PSSR Pt S S PR 2 4.
S-SR RS T BAEMR, 5 Cd’ Hh
VEFIXS RAEMEEE Fy . Fo/F, FF /F, (B0 2% 5
AN UG 5 3R A5 1 FH 3 S0 95 240 L - ¢ A )
RS PSTT RS 6 FEBRAZ Cd** 52,

*2 EFT|hEHEMENF,, F,/F,.F,/F,
Table 2 The F,, F./F,, F./F,of S. obliquus after 96 h exposure

W%/ mg-1.7! F, F./F, F./F,

CK 0. 192 +0. 005 b 0. 667 0. 006 hi 1.999 £0. 048 i
0S +0.02Cd 0.251 0. 005 cde 0.629 +0.016 g 1.696 +0. 114 g
0S +0.1Cd 0.275 +£0.014 0.546 +£0.028 ¢ 1.207 £0. 135 ¢
0S +0.2Cd 0.310 +£0. 015 gh 0.526 +0.016 b 1. 111 0. 069 be
0.02S +0Cd 0.203 +0.017 b 0. 666 +0. 004 hi 1.997 £0. 035 i
0.02S +0.02Cd 0.245 +0.014 cd 0. 600 +0. 017 ef 1.504 0. 111 ef
0.02S +0. 1Cd 0.263 +0. 009 def 0.592 +0. 008 def 1.451 0. 050 def
0.02S +0.2Cd 0.354 £0.005 i 0.520 +0.002 b 1. 085 0. 009 b
0.1S +0Cd 0.199 £0.012 b 0.672 +0. 004 i 2.054 £0. 042 ijj
0.1S +0.02Cd 0.251 +0. 018 cde 0.605 +0. 021 f 1.536 £0.129 f
0.1S+0.1Cd 0.268 +0. 010 ef 0.577 £0.012 d 1.367 £0. 065 d
0. 1S +0.2Cd 0.312 +0. 004 gh 0.510 0. 007 b 1.043 £0.026 b
0.28 +0Cd 0.196 +0.012 b 0. 647 0. 004 gh 1.837 £0.023 h
0.25+0.02Cd 0.241 £0.015 ¢ 0.642 +£0.009 g 1.792 +0. 064 gh
0.2S +0. 1Cd 0.268 +0. 009 ef 0.583 +0.011 de 1.402 +0. 065 de
0.2S +0.2Cd 0.330 0. 004 h 0.481 =0. 006 a 0.925 +£0.024 a
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