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Extended Abstract

Currently, the use of nanotechnologies is in rapid expansion, which entails increasing risks of environmental
contamination by nanoparticles. Many studies describe the toxic effects on humans, but little is known about the adverse
environmental effects on plants. Currently, various nanoparticles are being detected in streams, wastewater and sewage due
to widespread nanoparticle uses. Many toxicological studies investigate the effect of engineered NPs on various organisms,
including plants [1]. In particular, it is known that metal oxide nanoparticles, such as copper oxide nanoparticles, exert
negative effects on plants[2]. On the other hand, some NPs in suitable concentrations can enhance plant growth and could
be used as nanofertilizers in agriculture to increase yields and thus decrease environmental pollution caused by classical
fertilizers [3-6]. The biological effects of individual metals are more or less known, but even though combinations of
xenobiotics are common in nature; their combined effects still need to be thoroughly investigated. Cd frequently
accompanies Zn minerals in the environment [7], and due to their chemical similarity they both can be taken by plants as
divalent cations. It is well-known that metals in mixtures may act independently or interact to produce additive, synergistic,
or antagonistic effects [8]. We have studied the accumulation of cadmium simultaneously with metal oxide nanoparticles
or with their bulk counter particles by wetland plant species (Carex vulpina).

The plants were cultivated in vitro on liquid RH medium [9] supplemented with cadmium (5,62 mg/l) and ZnO
(10,50,100 and 200 mg/l) or CuO (10 mg/l) in both nano and bulk form and corresponding metal salt. Metal salts were
used in the concentrations that the final amount of metal contained in metal oxide was similar to the amount of metal
contained in metal salt. After three weeks the plants were harvested and the amount of Cd, Zn or Cu were established by
AAS in roots and leaves separately. The concentrations of photosynthetic active pigments were measured. The plants
cultivated on zinc oxide accumulated the same amount of zinc independently on the form. When we compared the effect of
nano and bulk zinc metal oxides on cadmium uptake there was no differences. But small amount of zinc in all forms in the
medium increased the accumulation of cadmium in roots, but decreased the translocation to the leaves. On the other hand
the higher concentration of zinc (200mg/l) caused decrease in concentration of cadmium in roots and increase amount of
Cd ions in leaves. In the case of copper, the higher concentration of Cu was found in plants cultivated on medium
supplemented by CuO in nanoform; on the other hand in these plants the smaller amount of cadmium was up taken by
roots and translocated to the leaves.

This study was supported by projects MYES of CR n. LD14100.
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