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Effects of Different Concentrations of Ozone Stress on Photosynthetic System II

in Vitis vinifera cv. ‘Cabernet Sauvignon’
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Abstract: The effects of O, treatments on the operation of photosynthetic apparatus were investigated to reveal
the mechanism of inhibition of photosynthetic system II (PSII). One-year-old ‘Cabernet Sauvignon’ grapevines
were treated with different O, concentrations (25, 40, 55, 80 and 105 nL-L™). Chlorophyll concentration, gas
exchange and chlorophyll a fluorescence parameters were simultaneously analyzed to investigate the effects of
different O concentrations on the PSII function. The results showed net photosynthetic rate (P,), stomatal con-
ductance (G,), actual PSII efficiency (@), electron transport rate (ETR), density of RCs (RC/CS,,) and the
probability that a trapped exciton moves an electron into the electron transport chain beyond Q, (¥,) continually
decreased with the increase of PSII excitation pressure (1-¢gP), slowly-relaxing quenching (¢/) and relative vari-
able fluorescence intensity at K-step (). Under the low O, concentrations (25-55 nL-L™), the decrease of P,
was due mainly to stomatal limitation. When the O; concentration reached 80 nL-L", chlorophyll concentration
decreased significantly, the non-stomatal limitation played dominant role in decline of photosynthesis and PSII
function began being inhibited, the treated leaves even showed obvious injury symptoms and the damage de-
gree of the donor side was more sever than that of the acceptor side under treatment of 105 nL-L™. The experi-
ments showed that grape leaves could cope with certain O, concentration (less than 55 nL-L™") within 8 h, how-
ever, over the concentration of 80 nL-L™' resulted in serious photoinhibition of PSII.
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Fig.2 Visible effects of different concentrations of O, treatments on grape leaves
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