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Effect of Cu and Zn Compound Pollution on Antioxidant Enzyme

Activity of Cu-enrichment Plant Myriophyllum aquaticum

CHEN Liujun',FENG Haifeng' ,ZHU Xuemei'* ,LIU Jing',
LIN Lijin*, LIANG Huan',LAN Huanjie' ,LIU Qiang'
(1 College of Resource and Environment,Sichuan Agricultural University,Chengdu 611130, China;2 Ya’an Soil and Water Con-

servation Monitoring Substation, Ya’an, Sichuan 625000, China)

Abstract: The pre-screening Cu-enrichment plant Myriophyllum aquaticum had been used as the experi-
ment material. Through two factor randomized block experiment design,the antioxidant enzyme activity of
M. aquaticum under different concentrations of Cu and Zn contaminated soil had been conducted by pot ex-
periment. The results indicated that: (1) Under different concentrations of Cu and Zn compound pollution,
the biomass of M. aquaticum was promoted by the low concentration pollution and inhibited by the high
concentration pollution. (2) Under different concentrations of Cu and Zn compound pollution, the MDA
content of M. aquaticum with the increase of Cu-Zn concentration showed after the first rise to reduce. (3)
Different concentrations of Cu and Zn compound pollution played different roles on the activity of antioxi-
dant enzyme system of M. aquaticum. The low concentration of Cu and Zn compound pollution improved
the activities of SOD,POD and CAT, while the increased concentration of Cu and Zn compound pollution
showed different effects on the activities of SOD, POD and CAT. Based on the data reported, under the
pressure of the combination of Cu and Zn, M. aquaticum cell activate the emergency defense system, then
SOD,POD and CAT start to work to removal of excess free radicals in the body in time,so that maintain

the high tolerance of M. aquaticum under the stress of Cu and Zn. It is possible that M. aquaticum is a new
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material of ecological restoration and reconstruction of vegetation in Luxi river and other similar rivers con-

taminated by Cu and Zn.

Key words: Cu;Zn;Myriophyllum aquaticum ; antioxidant enzyme; compound pollution
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Co—C;5 stand for 0,100,200,300,400 and 500 mg * kg~ ! of Cu®>™

mg « kg ! Zn*"

The biomass per plant of Myriophyllum aquaticum under the stress of Cu and Zn

concentrations; Zo—Z3 stand for 0,100,200 and 300

concentrations, respectively; The different letters are significant difference at 0. 05 level compared

in the same concentration of Zn?" ; The value is mean®+SD,n=23; The same as below
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Fig.2 The MDA content of M. aquaticum under the stress of Cu and Zn
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Fig. 3 The SOD activity of M. aquaticum under the stress of Cu and Zn
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Table 1 The multivariate regression equation of M. aquaticum biomass and its root,leaf MDA content

and activities of SOD,POD and CAT with Cu and Zn contents in the soil

i AR O R %
T H EZMEIEp ¥ e R Partial correlation coefficient
Item Multiple regression equation R?
T k)
Bk B W) i Biomass per plant  y=17.077+40. 0142, —0. 006> 0.728"* 0.757"* —0. 266
MDA % & MDA content y=0.498+0. 0004021 —0. 00043z 0.559"* 0.534** —0. 369
s SOD 1% P SOD activity y=84.147+0. 02421 —0. 040z, 0.567** 0.472~ —0.459"
Leaf POD 1%t POD activity y=766.457+0. 3202, —0. 622> 0.314" 0. 281 —0.312
CAT %1 CAT activity y=1.2324+0.001x; +0. 0012 0.532** 0.715** 0.326
MDA &1 MDA content y=0.234+0.0001821 —0. 00004z 0.929** 0.938"* —0. 366
i SOD 1% P SOD activity y=160.697—0.037x; —0.075x2 0.582"* —0.692" " —0. 744"
Root  pOD & # POD activity y=604. 20140, 1182, —0. 170 0.025 0. 081 —0.067
CAT %1 CAT activity y=0.731—0. 0004321 —0. 0006922 0.088 —0.274 —0. 256

Ty FR R 8 kA P 8 AR (i MDA & & LA & SOD.POD CAT 5 ¥ 521 il 2 430 R 13 CulZn F i « o« Fll x 43513808

0.01 F1 0. 05 7K1 5 2 Al M

Note:y expresses M. aquaticum biomass and its root,leafl MDA content and activities of SOD,POD and CAT;x; and x» express Cu and Zn

contents in the soil,respectively; ¥ % and * mean significant correlation coefficient at 0. 01 and 0. 05 levels, respectively.
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