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Photosynthetic regulation of Cymbidium sinense in response
to combined stress of nitrogen and fluctuating light intensity
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Abstract; Cymbidium sinense is a well-known traditional orchid in China, and has been widely cultivated for a long
time. This species is typically a shade species under the forest, but habitat destruction and tree canopy structure change

make it subject to the dual fluctuation of light and nutrients. To explore the photosynthetic response of C. sinense to the
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combined stress of nitrogen and fluctuating light intensity, the leaf nitrogen content, chlorophyll content, and the
responses of photosystem I (PS 1) and photosystem II (PS II) to fluctuating light intensity were investigated under
different nitrogen treatments. The results were as follows: (1) The C. sinense under O mmol + L™ nitrogen treatment had
lower values for leaf nitrogen content, chlorophyll content, PS Il maximum quantum efficiency (F,/F, ) and the value of
maximum oxidizable P700 of PS I (P, ), but motivated a large amount of non-photochemical quenching and PS Il non-
regulatory energy dissipation. (2) When the light intensity suddenly increased, the PS I reaction center showed over-
reduction firstly, and then the over-reduction state was gradually released under 1.25 mmol - L', 5 mmol - L and 10
mmol + L' nitrogen treatments. Meanwhile, the excitation degree of cyclic electron flow increased first and then gradually
decreased, indicating that the dynamic adjustment of cyclic electron flow was closely linked to the redox state of PS
I. (3) Under fluctuating light intensity, the excessive reduction of PS I was not observed in C. sinense under 0 mmol -

L nitrogen treatment. This was mainly because the few electrons were released by PS II, thus avoiding the transfer of
excess electrons to PS 1. These results suggest that nitrogen fluctuation can affect significantly the response of C. sinense
to fluctuating light intensity. These findings provide a scientific basis for the cultivation and conservation of C. sinense,

and are helpful to explore how photosynthesis of shade plant responds to the combined stress of nitrogen and fluctuating

42 #

light intensity.
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Fig. 1 Leaf nitrogen content (LNC) (A), chlorophyll content (Leaf SPAD value) (B), ratio of chlorophyll content to
leaf nitrogen content (SPAD/LNC) (C) in Cymbidium sinense under different concentrations of nitrogen treatments
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Fig. 2 Maximum quantum yield of PS II after dark adaptation (F /F )(A) and the value of maximum oxidizable

P700 of PS I(B) in Cymbidium sinense under different concentrations of nitrogen treatments
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Fig. 3 Responses of Y(II), NPQ, Y(NO) of Cymbidium
sinense to fluctuating light intensity under different
concentrations of nitrogen treatments
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Fig. 4 Responses of Y(I), Y(ND), Y(NA) of
Cymbidium sinense to fluctuating light intensity under

different concentrations of nitrogen treatments
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