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Abstract

To investigate the long-term effect (13 and 23 years) of wastewater irrigation on soil physical quality indices
in Taganak, Shahrekord, four homogenous fields but with long and different history of treated municipal
wastewater application were selected. The changes in conventional soil physical indicators (organic carbon, bulk
density, mean diameter of aggregates) as well as retention-curve derived indices: Dexter’s S index, Macro pore
porosity (MacPOR), air capacity (AC), plant available water content (PAWC) and relative water capacity
(RWC) were investigated in these farms.Irrigation with wastewater significantly increased (p<0.05) organic
carbon from 11 to 20 g kg, porosity from 0.40 to 0.50, and bulk density from 1.25 to 1 Mg m™ (p<0.05).
Irrigation with wastewater, in addition to significantly increasing S index from 0.064 to 0.077 and air capacity
from 0.13 to 0.19, doubled the effective porosity from 0.08 to 0.16 and increased the PAWC by 4% (all at
p<0.05). Dexter’s S positively and significantly (p<0.05) correlated with total porosity (r=0.57), saturation
moisture content (r=0.72), effective porosity (r=0.63), plant available water content (r=0.74), air capacity
(r=0.81) while negatively and significantly (p<0.05) correlated with the RWC (r=-0.64) and bulk density (r=-
0.51). Municipal wastewater has improved soil physical quality. The improvement has occurred either after 13
years or after 23 years irrigation with wastewater. Re-irrigation with freshwater, tends to return some physical
indices to the default values at control Farm 1.

Keywords: Air capacity, Effective porosity, Dexter’s S index, Plant available water, Relative water content
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