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The effect of phosphorus sources and humic acid on phosphorus mobility in soil
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Phosphorus is one of the essential and vital elements in plant nutrition and crop
production. Given the challenges associated with the production of phosphorus fertilizer
sources on the one hand, and the low efficiency of phosphorus fertilizers (mainly due to
their fixation in the soil) on the other, finding a solution to improve fertilizer use
efficiency and reduce fertilization costs is necessary. In this study, three phosphorus
fertilizer sources—phosphoric acid, urea phosphate, and mono-potassium phosphate—
were compared in terms of their effect on the availability of phosphorus in surface and
subsurface soils, both in the presence and absence of humic acid. Among the studied
soils (characterized by alkaline pH and high lime content), urea-phosphate increased the
available phosphorus in both surface and subsurface layers more than the other
fertilizers. The application of humic acid along with phosphoric acid and mono-
potassium phosphate helped improve phosphorus availability in the soil. However, in
the case of urea-phosphate, humic acid application had a negative effect on the amount
of available phosphorus. Based on the results, acidic phosphorus fertilizers are more
effective than mono-potassium phosphate in increasing the pool of available phosphorus
in surface and subsurface soils.

Keywords: Humic acid, Phosphoric acid, Phosphorus, Monopotassium phosphate, Urea
phosphate



