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Modulating effect of Silicon nanoparticles on Cytotoxic effect
of Pb in Allium cepa L.
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Abstract

Due to urbanization and industrialization, heavy metals have become a common
environmental pollutant in most regions worldwide. Chromosome studies are one of the
important tools for estimating the possible harmful effects of metals on the genome of
living organisms. The present study was conducted to analyze the genotoxic effects of
lead metal (Pb) on terminal meristematic cells of onion (Allium cepa L.). Onion seeds
were prepared and treated with salicylic acid (SA) and silicon nanoparticle (Si) before
metal stress treatment, then they were exposed to different concentrations of lead. After
applying the treatment, some growth factors and characteristics were compared in the
control and Pb-treated groups. The results showed that lead stress causes a decrease in
the growth of roots, a decrease in the mitotic index (MI), and an increase in
chromosomal aberrations. A positive correlation was observed between mitotic index
and root length, and a negative correlation was observed between chromosomal
aberrations and mitotic index with root length. Among the abnormalities, C-mitosis
(enlarged chromosomes), chromosomal bridge, and chromosome adhesiveness were the
most common ones observed. In addition, it was also observed that seed priming with
salicylic acid and silicon nanoparticle improved the root length and MI in plants
exposed to Pb. Also, the reduction of chromosomal abnormalities was observed
compared to the group under the Pb stress. Comparing the performance of silicon
nanoparticle with salicylic acid, it can be concluded that the anti-stress effects of the
nanoparticles are more effective than salicylic acid.
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