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The changes of O-J-I-P transients were investigated using leaves of four subtropical plant species (Crinum
asiaticum var. japonicum, Osmanthus insularis, Chloranthus glaber and Asplenium antiquum) under the natural
conditions in winter, in order to select the stress indicators for diagnosing physiological states of plants under
low temperature. In the O-J-I-P transients of these species, the fluorescence intensity was found to be higher in
O-step and lower in P-step in winter than in summer. Particularly, the fluorescence intensity of the P-step in

Crinum asiaticum var. japonicum was lower than those of other three plant species,
asiaticum var. japonicum is the most sensitive to low temperature. Of the chlorophyll

indicating that Crinum
fluorescence parameters

derived from O-J-I-P transients of four subtropical plants, Fm, Fv/Fo, ABS/CS, TRo/CS, o and Peo/(1-0po)
decreased significantly with the increase of Fo, Sm, N, ETo/CS, ETo/RC and Yo/(1-Yo) depending on
temperature drop in winter. Therefore, these parameters could be used as indicators for estimating low
temperature stress and diagnosing physiological states of plants under the natural conditions in winter.
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Table 1. Short description of chlorophyll fluorescence parameters used in the text, according to the O-J-I-P test

Abbreviation Description
Fo Initial fluorescence in dark adapted tissue
Fm Maximum fluorescence in dark adapted tissue
Fv/Fo Ratio of photochemical and non-photochemical de-excitation fluxes of excited chlorophyll
Vt Relative variable fluorescence at time t
Mo Slope at the beginning of the transient Fo—Fm, maximal fractional rate of photochemistry
Sm Normalized area
N Turn over number of Qa
ABS/RC Absorption flux of photons per active reaction center
TRo/RC Trapping of electrons per active reaction center
ETo/RC Electron flux per active reaction center beyond Qa
Dpo Maximum yield of primary photochemistry, equal to Fv/Fm
Yo Probability of a trapped exciton moving an electron beyond Qa
bro Probability of a absorbed exciton moving an electron beyond Qa”
RC/CS Active reaction center per cross section
ABS/CS Absorption flux of photons per cross section
TRo/CS Trapping of electrons per cross section
ETo/CS Electron flux per cross section
SFlro Responds to structural and functional PSII events leading to electron transport within
photosynthesis
Pleo Ratio of the two structure functional indexes (SFIpo and SFIno)
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(open arrows).
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Fig. 2. Seasonal changes of chlorophyll a fluorescence transients O-J-1-P of PSII from leaves of 4 subtropical
plant species at dawn (06:00) in summer and winter. S, summer (August); W1, early winter (December);
W2, middle winter (January); W3, late winter (February).
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var. japonicum
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Fig. 3. Seasonal changes of chlorophyll flucrescence parameters of PSI from leaves of 4 subtropical plant
species at dawn (06:00) in summer and winter. S, summer (August; short dash); W1, early winter
(December; circle); W2, middle winter (January; triangle); W3, late winter (February; square).
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