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The metals can penetrate into plants through the root system as well as - in the form of solid 

or liquid mussions - through surface of the leaves. It is known that in general the toxic effect of 

metals shows an increase with increasing acidity. The toxic metals that were transported into the 

plant leaves through the surface induced the senescence symptoms due to interactions with enzymes 

participating on the synthesis of photosynthetic pigments1. On the other hand, the interaction of 

toxic metals with constituents of photosynthetic apparatus results in inhibited photosynthetic 

electron transport2'3. 

This study reports the effect of different toxic metals (Cu, Hg and Cd) on dark-induced 

changes in the photochemical activity of detached poplar leaves that were submersed in solutions of 

tested metals at different pH level, on the metal accumulation in poplar leaves as well as on 

fluorescence quenching ability of the tested metals4. 

Cu and Hg inhibited the photosynthetic electron transport (PET) in chloroplast prepared 

from the leaves of P.nigra and the corresponding IC50 values were 32.7 and 512.7 umol dm"3, 

respectively. We could not determine the IC50 value for CdCl2 due to its very low PET-ïnhibiting 

activity. These results are in agreement with previous findings concerning PET inhibition by the 

studied metals in spinach chloroplasts. 

The photosynthetic electron transport in chloroplasts prepared from metal-treated poplar 

leaves was inhibited. The PET inhibition increased with increasing metal concentration applied 

during the treatment. For all tested metals the photochemical activity of chloroplasts decreased with 
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the increasing metal concentration applied during the treatment. At the highest applied metal 

concentration (1 mmol dm'3) used for the treatment of poplar leaves at pH = 5.5 PET was inhibited 

up to 73.6 % (Cu), 63.5 % (Hg) and 52.1% (Cd). The photochemical activity of chloroplasts treated 

with CuCl2 and HgCl2 decreased with the increasing pH of the applied metal solution. 

The accumulated metal amounts in poplar leaves were determined using radionuclide X-ray 

fluorescence analysis. The accumulated metal amount increased with the increasing metal 

concentration and with the decreasing pH value of the applied metal solution. The highest 

accumulated metal concentrations were estimated for mercury (for treatment with 1 mmol dm"3 at 

pH = 5.5 1374 ug Hg gdm"1 ), the lowest ones for copper (712 jag Cu gdm"1 for the same conditions of 

metal treatment). As accumulated copper amount was significantly reduced already at pH = 6.5 

(285.5 ug Cu gdm"1 ) (related to the Cu accumulation at pH = 5.5 (712 ug Cu g d m ' 1 ) ) , relatively low 

differences were found for the accumulated amounts of Hg and Cd at pH 5.5 and 6.5 (1374 ug Hg 

gdm"1 and 1282 ug Cd gdm"1 at pH = 5.5 and 1282 ug Hg gdm"1 and 976 ug Cd gdm"1 at pH = 6.5). 

Lower accumulated amount of metals were determined in metal-treated (1 mmol dm"3) poplar leaves 

using pH = 7.5 (196.9 ug Cu g^" 1,244.3 ug Hg gdm' 1 and 132,1 ug Cd gdm" 1 ). 

The effect of the tested metals on the photosynthetic centres of chioroplasts prepared from 

the Populus nigra L. leaves were studied by chlorophyll a (Chla) fluorescence. The studied metal 

chlorides were added to the chloroplast suspension and for excitation light with X - 436 irai was 

used. The fluorescence emission band at 686 nm belongs to the Chl a - protein complexes present 

mainly in photosystem II5. The fluorescence intensity of this band showed a decrease with 

increasing metal concentration indicating that the site of Cu, Hg and Cd action is photosystem II. 

The intensity of the fluorescence quenching decreased in the following order: Cu > Hg. > Cd. 

Recently it was shown that the toxic metals also significantly affect fluorescence of aromatic amino 

acids present in photosynthetic centres of photosynthesizing organisms2. 
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