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Abstract The effects of paraquat, diethyldithiocarbamic acid copper salt and ascorbate on photosynthetic pho—
toinhibition were studied in intact leaves of poplar clone seedlings which were suffering root osmotic stress condi—
tions. Photoinhibition was measured through the decrease of apparent quantum yield and photosynthetic rate.
Production of H,0, also increased due to the higher O; generation rate and the activity of superoxide dismutase
(SOD) and H,0,=scavenging decreased due to the lower activities of catalase (CAT) and ascorbate peroxidase
(APX), which disturbed the balance of the reactive oxygen species metabolism. Subsequently, malondialdehyde
(MDA), aproduct of peroxidation of membrane-ipids, content also increased. Reactive oxygen species and M DA
concentrations increased when treated with paraquat, O inducer, and diethyldithiocarbamic acid copper salt
(SO D inhibitor) and photomnhibition accelerated. H,0,and MDA content decreased when treated with ascorbate
(an antioxidant) due to the decrease in O generation rate and the increased activities of protective enzymes. In
turn this acted to alleviate photoinhibition. The content of reactive oxygen species and MDA in poplar leaves was
correlated negatively with net photosynthetic rate ( Pn) and apparent quantum yield (AQY). The activities of
CAT and APX were correlated positively with Pn and AQY. This study suggests that photoinhibition of photo—

synthesis in the leaves of poplar clone seedlings might be intrinsically related to the accumulation of reactive oxy—
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gen under root osmotic stress conditions.
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Fig.2 The effects of osmotic stress on stomatal limitation value and intercellular
CO; concentration in poplar clone seedlings
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Fig. 5 The effects of osmotic stress on the activities of protective enzymes in poplar clone seedlings
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