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Soil degradation by cold water irrigation during cold season in dry lands: From
the perspective of soil salinization and phosphorus leaching
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The results of this study showed that the de-salinization process associated
with cold water irrigation in dryland irrigated croplands promotes soil sodication process. This is
due to the leaching inhibition of Na-carbonate, whose solubility decreases at low temperatures, and
its residual in the soil. The results also suggest that the Na-Ca exchange reaction at low

temperatures promotes the adsorption of Na ions on the soil. The quality and quantity of clay

minerals in the soil were also significant factors in sodication process. Furthermore, soil
sodication increased the solubility of soil inorganic phosphorus and the risk of leaching from
agricultural lands.

Irrigation water in drylands contains bicarbonate ions, so irrigation with cold water during

low-temperature periods poses a universal risk of soil degradation due to soil sodication and

environmental impacts due to phosphorus leaching from agricultural land.
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