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Insights into some physiological and biochemical responses
of Populus alba and Populus nigra to lead contamination
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Abstract

The effects of lead (PbCl.) increment, under hydroponic conditions up to 15, 45 and 90 mg/I
in presence of EDTA, on some physiological and biochemical traits of one year old saplings
of P. nigra and P. alba, were investigated. Six weeks after establishing in target
concentration, the amount of lead, biomass, water, soluble sugars, proline, electrolyte leakage,
malondialdehyde, and pigments were assessed in different organs. The results revealed that
with increasing lead concentration in culture medium in the studied period, the amount of lead
in saplings increased, but no effect was observed on their biomass. In both species the
magnitude of lead accumulation in root was higher than leaf. P. nigra had more water and less
soluble sugars than P. alba. The concentration of soluble sugars increased up to 1.5 times
with lead increment in both species, but proline content increased only in P. nigra up to 2
times and remained constant in P. alba. Elevation of electrolyte leakage in saplings of P. nigra
in excess lead treatment was accompanied by no change in malondialdehyde content.
Concentrations of pigments were not affected by lead, and only the ratio of chlorophyll a to b
in P. nigra increased in high lead concentration. In general both species accumulated high
extent of lead in their organs. But it seems that P. nigra, at least with respect of enhancing
plasma membrane permeability, increasing proline and the ratio of chlorophyll a to b, was
more sensitive to this toxic metal in compare with P. alba.
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