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Diurnal Changes of Chlorophyll Fluorescence Quenching and the Response
to Photooxidation in Leaves of C3 and C4 Plants

Lin Zhifang, Peng Changlian, Lin Guizhu

South China Ingtitute of Botany. Academia Simca, Guangxhou, 510650

Abstract Diurnal changes of chlorophyll fluorescence parameters, contents of photosynthetic pigments, the leaf absorpt
ion at 505nm, and the response to stronge light with methyl viol ogen-photooxidation treatment were compared between C
3 plant peanut (Arachis hypogaea)and C4 plants sugarcane (Saccharum sinense)and amaranth (Amaranthus tricolor). In the

midday, anincrement at As505mm,and the decrease of PS [ primarily chemical efficiency (Fv/Fm), quantum yield of PS
11 linear electron transport (PPS 1]), aswell asthe decreasein photochemical quenching of chlorophyll (gP)were found in
leaves of both peanut and sugarcane. The obvious increment of A505nm and the less changes of chlorophyll and carotenid ¢
ontents, Fv/Fm, ®PS [[, gp were observed in sugarcane when compared with peanut at midday strong sunlight. Moreov

er nonphotochemical quenching of chlorophyll fluorescence (gN) increased dlightly in sugercane but decreased about 12% in
peanut in the same case. Photooxidative treatment induced protein oxidative degradation, lipid peroxidation and inactivatio
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nof PS [] in peanut and another C4 plant amaranth. Under photooxidation by spraying methyl viologen (MV) solution to
attached leaves and exposing to midday sunlight for 1h, the contents of malondialdehyde and protein free carbonyl increas
ed significantly. In peanut leaves Fv/Fm and ®PS [] reduced to 74% and 54% of untreated control in the dark, respectivel
y, thedecrease of gP was accompanied with a marked increase of gN. On the contrary, gN of amaranth declined to 78%
of control when gp decreased. The results showed that there are certain differences of sensibility in response to natural stro
ng light or photooxidation between C3 and C4 plants.
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