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Long lasting effect of magnetite nanoparticles on growth parameters of wheat in calcareous soils
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Abstract

The objective of the present study was to investigate whether and how the treatment of wheat plants with iron
nanoparticles (INPs) through their lifecycle would affect the development of the second generation and the
quality of their seeds. Similar investigation was conducted with iron chelate (ICh) in form of EDTA. In brief,
the wheat plants were treated with or without 200 ppm of INPs and 450 ppm ICh and their seeds were planted in
order to obtain the second generation. The latter was again treated with or without of INPs and ICh and the
results of two generations was compared to gather. In the first generation, INPs treatments improved wheat
chlorophyll, seed ferritin, iron and 1000 grain weight and lowered the rate of malondialdehyde content (MDA)
and catalase activity. However, the second progeny of INPs treated plants showed less chlorophyll but higher
amount of MDA, compared to other treatments. In comparison, no adverse effects on growth parameters were
observed in the plants which were treated with ICh for two subsequent generations. Due to the adverse effects of

INPs in the second generation, more caution in its application for consecutive years is recommended.

Keywords: Calcareous soil, Iron chelate, magnetite nanoparticles, wheat
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