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The slow decay of the delayed fluorescence (PF) of living plants seems to
have a complicated kinetics. A system of differential equations is derived,
which takes into account that BE results from a recombinstion of electrons
at the oxidized reaction—center P680 of Photosystem II (PS II). We use a
resistor—accumulator (capacitor) equivalent—circuit to describe the
Z—scheme. The main characteristic of the model is that the electron—pools
of the transport—chain of PS I and PS II are coupled In series by the
plastoquinon—molecules.

In thss model we use the equivalence between the energy diagram of the DF

(thermally activated fluorescence) and the discharge of an accumulator as shown

in Fig. 1. The intensity of DF is the average of photons emitted from all

P6b0—moiecules that are reduced by the activation—process. In comparison, the

discharge—current of the accumulator Is the sum of electrons/time, which lose

their chemical potential within the molecules of the accumulator. The discharge

current will be zero, if there are no electron—donator— and electron—acceptor—

molecules left and the inner resistor R~of the accumulator becomes infinity.

Because the transition probability ~i—~o is high compared to PQ—.S
1 we have

to choose R1>~R5.
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FIg. 1: Fig. 2:

Comparison between the DF and the Simplified equivalent—circuit of the
discharge of an accumulator. Z—scheme.
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Solution—curves of the homogeneous 0 so i6o /50s
differential equations by numerical t/ME

integration; i1 corresponds to tho
decay of DF.

Fig. 6:
Experimental and fitted curves of thu
decay of OF at 8.8 C and 28.8 C.

The characteristic increase In Intensity is produced by those electrons coming

from the pool—molecules between PS I and the Calvin—Cycle, which can recharge

Q and PQ by moans of their higher chemical potential.

Fig. 6 gives so example of fitted curves for the decay of DE of Chlorella

algae at 6.8 C and 28.8 C. Compared to the model of Fig. 4 another storage pool

of PS II between Q and PQ was added. At higher temperatures the pools of PS I

can be discharged more rapidly as can be seen from the data for 26.8 C. From

this temperature—dependence we can derive so activation—energy for the elec-

trons delivered from Fd(PS I) of AE ~.7 cV.

Using the obtained analytical expressions for the kinetics of BE we are able

to compare them to In—vivo measurements of OF. Different results should point

to disturbances within the photosystem of the plant.
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