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Abstract

Incorporating organic materials, such as municipal sewage sludge (MSS), can be a valuable approach to improving
phosphorous (P) availability in saline soils. However, understanding how different soil P forms change after addition
of these compounds is essential for optimizing their management and improving soil fertility. Therefore, an
incubation study was conducted to evaluate the effects of salinity and MSS on the distribution of P forms in a
calcareous soil. The experiment included three levels of MSS (0, 0.25, and 0.5% wi/w, designated as My, M1, and
M) and two levels of irrigation water salinity (2 and 12 dS m), with three replicates per treatment. After three
months, sequential extraction was performed to isolate different P fractions, including soluble and exchangeable P
(KCI-P), Fe- and Al bound P (NaOH-P), Ca-bound P (HCI-P), residual P (Res-P), and organic P (Organic-P). P
concentrations in the samples were measured using molybdate method. The results indicated that P amounts in the
HCI-P and Res-P fractions remained unaffected by the applied treatments. However, P concentrations in the KCI-P
and NaOH-P fractions increased as MSS levels rose under both salinity conditions, with a more pronounced effect at
2 dS m. Furthermore, Organic-P concentrations increased with rising salinity and MSS levels. Consequently,
applying MSS may improve soil P availability by increasing its presence in more labile fractions and enhancing soil
organic matter, thereby mitigating the adverse effects of salinity on soil P availability and plant P uptake.

Keywords: Phosphorous availability, Salinity, sequential extraction



