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Abstract: The objective of this study was to quantify the adverse interaction effects of increased near—surface ozone (0;) concentration and

prolonged exposure time on physiological indices of Brassica pekinensis leaves based on open—top chamber (OTC) analysis. The responses
of physiological indices of B. pekinensis leaves were measured to the following four Os concentration levels: ambient environmental
concentration (NF); environmental concentration + 40 nmol - mol™ (NF40); environmental concentration + 80 nmol + mol™ (NF80); and
environmental concentration + 120 nmol - mol™ (NF120). The relationship between intercept and slope of the bestfit linear models was
temporally assessed with respect to different observation times, and the following physiological indices of B. pekinensis were analyzed:
chlorophyll (Chl), carotenoid (Car), soluble protein (SP), soluble sugar (SS), phosphoenolpyruvate carboxylase activity (PEPC),
malondialdehyde (MDA ), ascorbic acid (AsA), glutathione (GSH), total antioxidant capacity (T-AOC), and O; exposure dose (AOT40).
With the increased Os concentration after 28—d cumulative fumigation, the Chl, Car, and SP contents declined by 19.09%, 30.45%, and
33.66%; 12.85%, 24.69%, and 27.78%; and 26.30%, 37.89%, and 38.16% in response to NF40, NF80, and NF120, respectively, relative
to the NF control group (P<0.05). The contents of MDA, SS, GSH, AsA, and T-AOC rose by 31.11%, 33.42%, and 75.23%; 165.61%,
207.08%, and 306.00%; 78.30%, 89.08%, and 162.09%; 14.47%, 15.11%, and 92.35%; and 27.87%, 32.84%, and 42.61% in response to
NF40, NF80, and NF120, respectively, relative to the NF control group. The increased Oj; concentration decreased the photosynthetic
pigment, increased the physiological injury, and induced the antioxidant ability of B. pekinensis leaves to resist Os stress. With the
prolonged O; exposure time, the sensitivity of Chl, Car, SP, and MDA to O; fell (P<0.05), while the sensitivity of SS, GSH, AsA, and T-
AOC to Os did not change significantly. This shows that the effect intensity of O; on the physiological indices of B. pekinensis leaves
declined with the prolonged exposure time. The sensitivity of this vegetable species to Os stress decreased with time. Overall, the high

concentration of Os fumigation for a long time reduced photosynthesis of B. pekinensis, improved its antioxidant capacity, and finally

decreased its biomass, while its sensitivity to O stress decreased.

Keywords : O; concentration; exposure time; OTC; Brassica pekinensis; physiological characteristics
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Figure 1 Real picture of O; fumigation system and structure picture of ventilation system
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Figure 4 Changes of organ biomass of Brassica pekinensis with O3 concentration and fumigation time
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Figure 6 The 95% confidence interval of intercept and slope of linear model of plant antioxidant physiological
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