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An urgent task of modern biophysics Is the study of changes occurring in the photosynthetic apparatus of plants under the influence

of heavy metals (HMs). Fluorescent indices of photosynthesizing species depend on various biotic and abiotic factors and seem to be |
very attractive for monitoring the physiological state of the plants. In this work, we studied the fluorescent parameters of the leaves of |
Vicia faba and Tagetes patula treated with cobalt and cadmium chlorides, the most toxic HMs to higher plants. In the experiments, a
single-beam scheme for recording fluorescence induction was used, as well as the PAM fluorometry technique. Rooted bean seedlings
were planted In glasses with CdCl, and CoCl, solutions of various concentrations and further grown under hydroponic conditions. For
comparison, we used the results obtalned In S|m|Iar experiments with MgCl..
& ,\ .
Fluorescence of chlorophyll in the leaf was exciteC
by wide-band blue light, and registered at 686 nm. The
relative fluorescence decay, F,/F-, measured from the
slow fluorescence induction curve was used to estimate
the potential activity of photosynthetic apparatus. The
regularities obtained In experiments with CdCl, and
CoCl, (measurements using a single-beam scheme) |
were identical (Figs.1-3). The content of chlorophyll, [
calculated per unit of fresh biomass, gradually
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decreased down to 10 M (Fig.1). As regards the F,/F; | o 10 W 16-43 e
parameter, it peaked at 10° M (CoCl,) and 10> M b Concentration of salt (mol/dm?)
(CdCl,). At high concentrations of HMs salts, up to 10-3 * e cao, 2 ———
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M, the values of these parameters decreased ‘ | s wgel,
significantly (Fig.2). Changes in F,,/F- values in a wide /*iﬁ\
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range of concentrations positively correlated with
changes Iin the rate of O, evolution calculated per
chlorophyll unit (Fig.3). We assume that the increase in |
Fy is related to the decrease in so-called non- § ;

photochemical fluorescence quenching. The relaxation | | \
of non-photochemical quenching, In its turn, Is assumed
to be the result of the decrease In ApH across the
thylacoild membrane In conditions of active ATP
synthesis. Under these conditions, the rate of electron
transport between the photosystems was also higher.
| In the case of MgCl,, no such changes occurred.
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Figure 1-3. Physiological and fluorescent parameters of plant leaves
treated with heavy metals salts.
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When registering fluorescence on a PAM-
Darkness Actinjc light I | ' 2500 pulsed fluorometer, it was found that with
3.5 LR N - B an increase in the concentration of CdCl, in the
‘ solution, the Initial level of F, Increased
(Figs.4,5). At the same time, the values of the
maximum and effective PS2 quantum yield, as
well as the NPQ coefficient, gradually decreased
with Increasing salt concentration in the solution
(in contrast to the samples grown on MgCl,
solutions, FIg.5). Similar changes were
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Figure 4. Typlcal_ protocol of fluorescence Figure 5. Average values of the | g;‘ggznﬁl Crc')I'I?]Se ufeegulltns tr;ebtz[ir#ecélurier](;)i];;trsag
measurement with PAM-fluorometer. ML, maximum PS2 quantum yield for " 'f'pd g];f 7 .b e R
measuring light; AL, actinic light. The  yarious samples. The control sample is SIS U CTC QO TN P LR S CtWity
moments of light flashes of saturation e sy of the photosynthetic apparatus of plants. Can
Intensity are indicated by zigzag arrows. '\ any drugs reduce the negative effect of heavy

etals Is the task of our further research.




