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Effects of Ozone Stress on Photosynthesis and Physiological Characteristics of Winter Wheat in Northern China
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Abstract: Experiments designed to investigate the effects of ozone(0s) stress on photosynthesis, gas exchange and physiological characteris—
tics of winter wheat( Triticum aestivum L.Fengkang 13) were conducted in open—top chambers. The crops were exposed to charcoalfiltered
air(CF), non-filtered air(NF) and filtered air plus extra ozone(CF100 or CF150, 100 or 150 nL-L™* 0,), for 8 hours per day, totally 67 days
in 2009. Results demonstrated that in jointing stage, the net photosynthetic rate(P,), stomatal limitation(L,) and intercellular CO, concentra—
tion(C;) of winter wheat leaves were not significant difference among the 4 treatments, but in heading stage, treatments with CF100 and CF150
caused 37.0%~41.8% reductions in P,, 35.7%~38.9% in stomatal conductance(Cond ), while 6.7%~10.5% increment for C;, as compared to
CF treatment. By filling stage, the maximum photosynthetic rate(P,,) and half-saturation light intensity (1) of CF100 reduced 23.5%~46.7%
comparison with CF, while dark respiratory rate(R;) increased 8.6%; When CF150 treatment was applied, the P,, apparent quantum yield
(AQY) and I, decreased 10.4%~26.1%, light compensation point(LCP) and R, increased 51.2%~88.0%. With increasing of concentration or
time of Oj treatment, Chlorophyll and Carotenoids contents in winter wheat leaves were significantly decreased, while the soluble sugar and
malondialdehyde (MDA ) contents were obviously increased, which was mainly observed in filling stage and significant difference with CF
treatment. We concluded that: the O; stress had obvious impact on photosynthesis and physiological characteristics of winter wheat, and with
the increase of time of O; treatment, the time cumulative effect became stronger; at earlier growth stage, the photosynthesis capability was
mainly restrained by stomatal factors, but at later growth stage, the non—stomatal limitation was more significant; the O; stress also weak the
endurance of plants to strong light, which result in declining of light used efficiency in leaves.
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Figure 1 Diurnal variation of photosynthesis and daily means of Cond, C; and L, of winter wheat at shooting stage, heading stage and filling stage
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Table 1 Light response parameters of winter wheat leaves with different ozone treatments at shooting/filling stage
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Figure 3 Effects of elevated ozone stress on photosynthetic pigment content of winter wheat at different growth stages
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Figure 4 Effects of elevated ozone stress soluble sugar on and MDA content of winter wheat leaves
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