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Silicon Salt Mitigation in Wheat Crops

Amorphous silica, also known as non-crystalline silica or hydrated silica, can play a role in
salt mitigation in wheat crops through several mechanisms:

lon Exclusion: Silicon helps in the
exclusion of sodium ions (Na+) from
wheat plants' root cells. It competes
with sodium for uptake and reduces the
influx of sodium into the plant. This
exclusion of sodium helps maintain a
more favorable sodium-to-potassium
ratio, which is crucial for proper cellular
function.

Enhanced Root Development: Silicon
can stimulate root growth and
development in wheat plants. This
increased root mass allows for greater water and nutrient uptake, helping the plant to
cope with salt stress by diluting the concentration of salts in the root zone.

Strengthened Cell Walls: Silicon is deposited in the cell walls of wheat plants, reinforcing
them. This deposition forms a physical barrier that reduces the penetration of salt ions
into plant cells. The strengthened cell walls also provide structural support, making the
plant more resistant to damage from salt-induced osmotic stress.

Improved Photosynthesis: Silicon can enhance photosynthesis in wheat crops even
under salt stress conditions. This is important because it allows the plant to produce
more energy and organic compounds, even when facing salt-induced reductions in water
uptake.

Reduction in Oxidative Stress: Salt stress can lead to the production of harmful reactive
oxygen species (ROS) in plant cells. Silicon helps to mitigate this oxidative stress by
enhancing the activity of antioxidant enzymes, such as superoxide dismutase (SOD) and
catalase, which scavenge ROS and protect plant cells from damage.

Enhanced Nutrient Uptake: Silicon can facilitate the uptake of essential nutrients like
phosphorus (P) and iron (Fe) by wheat plants, even in saline soils. This is important
because salt stress can disrupt nutrient uptake, and silicon helps mitigate these negative
effects.

Regulation of Stress-Responsive Genes: Silicon has been shown to regulate the
expression of genes involved in salt stress responses in wheat plants. It can upregulate
genes related to salt tolerance mechanisms, helping the plant adapt to and survive in
saline conditions.

In summary, silicon helps wheat crops alleviate salt stress by reducing the uptake of toxic
ions, strengthening plant structures, improving nutrient uptake, and enhancing various
physiological processes. These mechanisms collectively contribute to better salt
tolerance in wheat plants, allowing them to grow more effectively in saline soils.
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