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Short-term effects of nano silicon on some physiological and
histological characteristics of Avean sativa L. and its comparison
with sodium silicate

Asgari F., Majd A., Jonoubi P. and Najafi F.
Dept. of Plant Sciences, Kharazmi University, Tehran, I.R. of Iran
Abstract

The rapid expansion of the use of nanomaterials, including nano silicon (SiNP), in
industry, medicine and agriculture has increased the risk of their introduction into the
environment, and evaluation of their potential effects on organisms, including plant
species, is essential. In this study, the effects of SINP on growth factors, antioxidant
enzymes and anatomy of Avean sativa L. were compared with sodium silicate. The
experiments were conducted in laboratory with four concentrations of 2.5, 5, 7.5 and 10
mM sodium silicate and SiNP, and the plants received only silicon treatments only
7days at the germination stage. The results showed that SiNPs didn’t have toxic effect
on the growth and tissue structure of treated plants and also had a positive effect on
many measured parameters. Both forms of silicon increased the growth of leaves,
especially the vascular sheath cells, the diameter of the meta-xylem openings and the
thickness of vascular cell wall, as well as the diameter of the stem, the vascular poles
and the meta-xylem openings II. Unlike the leaf and shoot, both forms of silicon had no
positive effects on the most measured-parameters of roots. The activity of superoxide
dismutase increased in the presence of SiNP that accompanied with significant increase
in vascular cell was thickness compared to the other treatments. These changes can be
due to the expression of genes that have been induced in germination phase. In general,
the positive effect of sodium silicate on growth and anatomical factors was far greater
than that of SiNP.

Key words: Silicon, nano-silicon, antioxidant enzymes, oat
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