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The effect of silicon and silicon dioxide nanoparticle on growth
factors, osmolytes and ionic content of saffron (Crocus Sativus L.)
under salinity stress

Asemeh M. and Pourakbar L.

Dept. of Biology, Faculty of Science, Urmia University, Urmia, I.R. of Iran.
Abstract

The aim of this study was to examine the effect of salinity stress on saffron plants and
the role of foliar application of silicon and silicon nanoparticles in alleviating the impact
of salinity. In this way, saffron plants were grown in the hydroponic system in a
greenhouse for 1month. After the four-leaf stage, they were treated with salinity in 3
levels (0, 75 and 150 mM NaCl) for three month. Silicon and silicon dioxide NPs were
used at two concentrations of 0.5 and 1 mM as the foliar application every day. The
plants were harvested four month later and their growth and chemical parameters were
measured. The results showed that salinity reduced length of shoots and roots, fresh and
dry weight of the aerial and underground organs, K* content (26.36 to 45.84%), K*/Na*
ratio (4.67 to 9.52 folds) and RWC (5.75%). Forthermore, salinity incrased the cell
death (146 to 167%), amout of proline (119.74 to 131.47%), glycine betain (54.18 and
65.70%) and Na* (6.53 to 8.78 folds) and CI" (1.93 to 4.92 folds) content in the treated
plants. Foliar application of silicon and silicon dioxide nanoparticles improved growth
factors, RWC, K* content and K*/Na* ratio. The results also showed applying silicon
and nanosilicon decreased compatible osmolytes and Na* and CI content. It can be
concluded that Si and SiO2 NPs, especially SiO2> NPs, had the ability to reduce the
toxicity created under salinity stress in saffron and could play an important role in
increasing the resistance of saffron plants to salinity stress.

Key words: Compatible osmolytes, Saffron, Salinity, lonic content, Silicon
nanoparticles.
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