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Photochemical Efficiency and psbA Gene Expression of Crinum
Leaves under Natural Environmental Stress in Winter
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The change of chlorophyll fluorescence parameters, O-J-I-P transients and psb4 gene expression were
investigated in the leaves of Crinum asiaticum var. japonicum on the natural condition in winter, in order to
elucidate physiological responses of photosystem I (PSII) activity to winter stresses. The photochemical effi-
ciencies of PSII, Fv/Fm, were significantly low in winter, contrary to its high value in summer. The values of
1-gN and 1-gP were lower in midday than at dawn or night both in summer and winter, although their decrease
in midday was less in winter than in summer. In the O-J-I-P transients, the fluorescence intensity of J, I, P-step
decreased remarkably depending on temperature drop in winter. And the D1 reaction center protein of PSI
decreased in late winter more than in early winter, concomitantly with relatively high content of description
products of psb4 gene in midday. These results indicate that low temperature in winter causes irreversible

damage to PSTI and subsequently leads to cell death.

Key Words : Crinum asiaticum var. japonicum, Chlorophyll fluorescence, O-J-1-P transients, D1 protein, psbA

gene, Low temperature
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Fig. 1. Healthy leaves in summer (A) and damaged
leaves in late winter (B) of Crinum plants on
the natural habitat.
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Fig. 2. Diurnal variation of temperature, light intensity
and relative humidity on the natural habitat of
Crinum plants in summer and winter. The
values represent the averages of 10 indepen-
dent measurements.
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