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Effects of elevated CO, on lipid peroxidation and activities of antioxidant enzymes

in Ginkgo biloba
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Abstract To study the impact of elevated atmospheric CO, concentrations on activities of anti-oxidative enzymes and lipid
peroxidation of trees the superoxide anion O,  generating rate malondialdehyde MDA  content activities of
superoxide dismutase SOD  ascorbate peroxidase APX and glutathione reductase GR  and ascorbic acid ASA

content were periodically analyzed in leaves of Ginkgo biloba exposed in open — top chambers to either ambient =350 pmol
mol "' or elevated 700wmol mol "' CO, concentrations in urban area for a growing season. The results show that elevated
CO, exposure in the short — term reduced generating rate of superoxide anion radical and content of hydrogen peroxide.

Malondialdehyde MDA content as an index of lipid peroxidation was also decreased. The activities of SOD APX and
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GR and ascorbate content were increased by high CO, exposure. However the results were reversed by the long-term

elevated CO, exposure. Generating rate of superoxide anion radical and content of hydrogen peroxide slight increased

the

activities of SOD APX and GR tiny declined and ASA content increased. These results were not significant difference

compared to control. It is concluded that the activities of antioxidant system in Ginkgo biloba increased and the ability of

scavenging reactive oxygen enhanced. However the antioxidant ability might be declined by the long — term high CO,

exposure.
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Table 1 Effects of elevated CO, exposure on growth parameters axial shoot and lateral shoot lengths of Ginkgo biloba
Treatment Time d Axial shoot cm Lateral shoot cm
CO, Ambient CO, 20 25.10 += 5.39 19.59 + 3.75
90 33.67 + 5.69 25.63 + 3.46
20 ~90 8.57 = 1.01 6.04 = 2.23
CO, Elevated CO, 20 25.0 + 3.91 20.05 + 1.59
90 37.33 + 3.06 30.63 + 4.54
20 ~90 12.33 + 1.26 10.58 + 3.48
Means = S.D. n=4-~8
2.2 CO, 0,
50d CO, 0, 20
CO, 0, 60d 80 ~90d
Co, 0, P 0.733 0.312 >0.05 1
CO, 0,
2.3 CO, MDA
2 CO, 60d MDA
70d MDA MDA
Co, 50 0, MDA
CO, 70d  CO, MDA
2.4 CO, ASA
CoO, 10d

80 ~90d
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Fig. 1

Effects of elevated CO, on O, generating rate in Ginkgo

Fig. 2 Effects of CO, enrichment on MDA content in Ginkgo biloba
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Fig. 3 Effects of CO, enrichment on ASA content in Ginkgo biloba
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Fig. 5 Effects of CO, enrichment on APX activity in Ginkgo Fig. 6 Effects of CO, enrichment on GR activity in Ginkgo biloba leaves
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