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Heavy metals are important environmental pollutants both in aquatic and terrestrial environments particularly in areas where their concentration  increases as a consequence of anthropic factors. Their presence in the atmosphere, soil and water,  even in trace concentrations can cause serious problems to all organisms and their accumulation in the food chain can be highly dangerous. The heavy metals absorbed by plants can affect their structure and functions in different ways. Many  plant species  are damaged by the presence of these metals, but some of them are able to accumulate them and can be utilised for scavenging the pollutants from soils or waters by means of a technique called phytoremediation. In addition, some plant species are used as biomarkers for the identification of polluted environments (Mohan and Hosetti, Envir. Poll. 98, 233-238, 1997). A useful biomarker must be sensitive to the pollutant and the alteration of its phenotype or metabolism in the presence of pollutants should be well known. Lemna minor, an aquatic species considered sensitive to metal pollution, has been suggested both for biological monitoring of aquatic environments and for its applications in phytoremediation (Sen et al. Envir. Ecol.,12,279-283, 1994; Mohan and Hosetti, Envir. Poll. 98, 233-238, 1997). Among heavy metals, cadmium is considered a particularly dangerous major contaminant and an extensive review of its toxicity has recently been published (Sanità di Toppi and Gabrielli, Envir. Exp. Bot., 41, 105-130, 1999). Cadmium, similar to other pollutants, induces an oxidative stress in the tissues in which it is accumulated (Hendry et al. Acta Bot. Neder., 41, 271- 281, 1992) although it does not seem to act directly on ROS production (via Fenton and/or Haber Weiss reactions) (Salin, Physiol. Plantarum, 72, 681-689, 1988). However, Cd ions can alter the activity of several antioxidative enzymes (Sanità di Toppi and Gabrielli, Envir. Exp. Bot., 41, 105-130, 1999). The efficiency of a species in bio-monitoring or phytoremediation  depends on the plant’s capability to cope with oxidative stress.  The aim of this study was to investigate whether and how Cd(II) induces alterations in the antioxidant systems of L. minor. Particular attention has been given to obtaining a complete picture of the relationship between the ascorbate and glutathione systems in the defence responses against the oxidative stress induced by the presence of Cd (II). With this aim, parameters indicating oxidative stress (pigment degradation and  lipid peroxidation) the redox state of ascorbate/dehydroascorbate and glutathione/glutathione disulphide pairs, as well as the  activities of the enzymes of their oxido-reduction have been analysed in plants grown in the presence of different Cd(II) concentrations. The results obtained suggest that the L. minor tolerates cadmium concentrations up to 10 (M and that this requires an increase in the antioxidant systems. The two major soluble antioxidant systems (ascorbate and glutathione) behave differently in the presence of Cd(II). The obtained results confirm that the antioxidants play an important role in the response of plants to cadmium. 

