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Abstract

Unfavorable fertility and microbial activity are two limitations of saline sodic soils. This study focused on
variation of nitrogen, phosphorous and potassium macronutrients and microbial respiration in ameliorating
process of calcareous saline sodic soil. The experiment was factorial based on CRD using 6 soil treatments
consist of control, cattle manure, pistachio residue, gypsum, and their combination; 2 water treatments (with and
without sulfuric acid) and 3 replicates, which was conducted in laboratory conditions by soil column. Four
intermittent irrigation steps with one month intervals and one pore volume were applied. Microbial respiration
was measured during leaching operations, while at the end of experiments, macronutrients concentrations of
nitrogen, phosphorous and potassium were determined at different depths. The results showed that both organic
matters similarly added higher amounts of nitrogen to the soil compared to control and gypsum treatments. At
the end of reclamation experiments, absorbable phosphorous decreased with depth for all of the treatments
except to gypsum. The results also indicated that control and gypsum had the least while pistachio treatment
showed the highest efficiency in improving availability of three study macronutrients. Additionally, in
comparison to the untreated irrigation water, application of sulfuric acid in conjunction with irrigation water, led
to an increase in absorbable phosphorous and potassium content. Investigation of microbial respiration showed
that respiration rate was lower for control while, cattle manure found to have the highest rate. The findings of
this research reveal that among different amendments, pistachio residue have the highest efficiency in increasing
availability of macronutrients.
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