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Interaction Effect Analysis of Soil Drought and Strong Light on PSII Non-

photochemical Quenching in Kobresia pygmaea Leaves
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Abstract: Based on the analysis of chlorophyll fluorescence imaging in Kobresia pygmaea leaves, the quantum
yield of quenching due to light-induced processes (Pypy) and non-light-induced processes (Pyo) in PSII
non-photochemical energy dissipation (NPQ), and its fast and slow relax component of NPQ (NPQ; and NPQ,)
were explored, and the interaction effect of soil drought and strong light was analyzed. The results indicate that
soil drought stress could cause severe photosynthetic photoinhibition, and cause a significant induction in the
maximum quantum efficiency of PSII photochemistry (F,/F,,). With the increase of actinic light intensity, PSII
actual photochemical efficiency (Ppg;) decreased and Py, increased, these tendencies could be imposed by soil
drought stress, and @, exhibited only small variation. NPQ, was the main compound with ratio of 2/3 in NPQ,
and both NPQ; and NPQ, were enhanced after soil drought stress. The results demonstrate that @y, could
quickly response to drought and strong light stress in alpine plant K. pygmaea, and was the main reason of vari-
ation of @, to both stress factors; PSII non-photochemical quenching and light-induced compounds were ex-
acted interaction effects between soil drought and light intensity, and depress of @, with increasing of light in-
tensity did not imposed by soil drought stress.

Key words: chlorophyll fluorescence; interaction effect; photoinhibition; PSII non-photochemical quenching;
soil drought stress; Kobresia pygmaea
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Fig.1 Response of maximum quantum efficiency of PSII
photochemistry (F,/F,) to soil drought stress and its variations
with dark adaptation time in K. pygmaea leaves
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Table 1 Interaction effect analysis of light and soil drought on chlorophyll fluorescence parameters
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