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Effects of Elevated O; Concentration on Maize Active Oxygen Species Metabolism and Antioxidative Enzymes
Activities

SUN Jia—wei',ZHAO Tian-hong',FU Yu',HU Ying-ying', XU Ling',ZHAO Yi-xin', SHI Yi*

(1.College of Agronomy,Shenyang Agricultural University,Shenyang 110161, China;2. Institute of Applied Ecology,Chinese Academy of
Sciences, Shenyang 110016, China)

Abstract ; With the use of coal and petroleum, O; concentration gradually increased. Terrestrial plant was damaged by high concentration O
of near—surface. In order to reveal effect mechanism of elevated ozone (O;)concentration on maize ( Zea mays L.)reactive oxygen species
(ROS )metabolism and antioxidative enzymes activities, open top chambers (OTCs) were utilized to investigate change of reactive oxygen
species production rate, content and antioxidative enzymes activities in maize leaves under elevated ozone concentration treatment (80+
10nmol *mol™"). The results indicated that superoxide anion (O3 )production rate increased significantly (P<0.05)and hydrogen peroxide
(H,0,)content increased highly significant (P<0.01 ))under elevated ozone concentration treatment compared with the control in tasseling
stage and filling stage. In filling stage , malondialde hyde (MDA )content increased 22.6% significantly (P<0.05). Relative electrical con—
ductivity presented highly significant difference (P<0.01)compared with the control, raised respectively 20.0% and 26.3% in tasseling stage
and filling stage, which showed that cell membrane was destroyed severely. In every growing stage, activities of superoxide dismutase(SOD ),
catalase( CAT )and peroxidase(POD )in maize leaves under elevated ozone concentration treatment were lower than the control, which showed
that antioxidative enzymes activities were restrained in maize leaves under elevated ozone concentration treatment. Antioxidative enzymes ac—
tivities presented gradually increasing trend during the whole treatment period , which showed that maize had protective mechanism to ozone
stress and this damage of ozone stress was relieved in some extent.

Keywords: elevated ozone concentration; maize; reactive oxygen species(ROS); antioxidative enzymes
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Table 1 Effects of elevated ozone concentration on the grain yield of maize
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Figure 1 Effects of elevated ozone concentration on Oz

production rate of maize leaves
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Figure 2 Effects of elevated ozone concentration on H,0,

content of maize leaves
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Figure 3 Change of MDA content in maize leaves under
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elevated ozone concentration treatment
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Figure 5 Effects of elevated ozone concentration on the

activity of SOD in maize leaves
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Figure 6 Effects of elevated ozone concentration on the

activity of CAT in maize leaves
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Figure 7 Effects of elevated ozone concentration on the

activity of POD in maize leaves
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