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ABSTRACT

Rapid applications of titanium dioxide nanoparticles (NPs) in food, cosmetics and medicines have caused serious environmental concerns. There is a lack of understanding of nanomaterial interactions with environment and different biological species. In this background, the investigation was designed to assess the effect of TiO2 NPs exposure on growth, photosynthetic efficiency and oxidative stress in Medicago truncatula. Plants were grown in soil treated with 250, 500, 1000, and 2000 parts per million of NPs for two weeks in a climate-controlled growth chamber. Changes in biomass, element concentrations, and gene expressions related to antioxidant and photosynthetic activities were measured.  Results indicate that plant growth was significantly affected with a decrease in their dry weights at all concentrations after 250 ppm. Elemental analysis indicates Ti uptake increased with an increase in concentrations, however, shoot Ti accumulations caused a differential effect in different essential elements (Ca, Mg, K, P, Cu and Fe). While tissue levels of K increased, Ca levels decreased significantly at 250 ppm with insignificant change in Cu, Fe or Mg. Gene expression studies show a significant increase in gene expressions of some of photosynthetic genes at 250 ppm while no significant change or a decline afterwards. Similarly, antioxidative enzyme activities also increased at 250 ppm.
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