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Research of the Photoinhibition of PS I and PSI

In Leaves of Cucumber Under Chilling Stress Combined with
Different Light Intensities
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Abstract: [Objective] The purpose of this study is to explore the effect of different light intensities under chilling temperature
on photosystem I (PS I ) and photosystem I[ (PS1I) in cucumber leaves and the interaction between PS I and PSII. [Method]
By simultaneously analyzing chlorophyll a fluorescence transient and light absorbance at 820 nm as well as analyzing chlorophyll
quenching, the effects of chilling stress (4°C) combined with different light intensities (0, 100, 200, 400 pmol'-m?-s™") on
photoinhibition of PS I and PS Il in cucumber leaves were studied. [Result] The results showed that the maximal photochemical
efficiency of PSII (Fv/Fm) continually decreased with the increase of excess excitation energy ((1—qP)/NPQ). The maximum
PS I redox activity (AI/Io) also decreased significantly with the increase of excitation energy when excitation energy was relatively
lower. However, when the excess excitation energy exceeded a certain level, the AI/Io did not increase obviously with the increase
of the excess excitation energy any more. [ Conclusion] Excess excitation energy under chilling temperature resulted in
photoinhibition not only in PS I but also in PSII. However, too much excess excitation energy resulted in severely decrease in
PS [T activity (Fv/Fm), which limited the transfer of photosynthetic electron from PSII to the PS I protecting the PS I from further
inhibition.
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The initial value of the each parameter in cucumber leaves before treatment is taken as 100%, whereas those after treatment are taken as the ratio of the initial
values. (Values are means+SE, each data is the average of 6 independent measurements, the same as below)
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Fig. 1 Effect of different light intensities under low temperature (4°C) and 400 pmol-m'z-s'1 light intensities under normal

temperature on the maximum PSII photochemistry effeciency Fv/Fm ( A ) and on the maximum PS [ redox acitity AI/Io

(B) of cucumber leaves
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