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Abstract

Soil organic matter is a critical determinant of key soil properties, encompassing physical structure, hydraulic
characteristics, chemical composition, and biological activity. In light of the deficient organic matter content
(<1%) prevalent in the arid and semi-arid regions of Iran, the amendment of these soils with low-cost organic
materials, notably biochar, is strongly advocated. Since, no study has been conducted on the effects of sugarcane
bagasse, its derived biochar, and particularly the modified forms of this biochar on soil chemical properties.
Therefore, the present study was undertaken to evaluate the effects of these amendments on selected chemical
properties of a sandy loam soil. In this study, the effects of sugarcane bagasse, its biochar, and sulfate- and
nitrate-modified biochars at a 3% application rate were assessed on soil electrical conductivity, pH, organic
matter content, soluble potassium, calcium, and magnesium. The results showed that the application of bagasse,
biochar, and nitrate- and sulfate-modified biochars had no significant effects on soil electrical conductivity and
pH compared with the control. Moreover, the results indicated that the application of bagasse, biochar, and
nitrate- and sulfate-modified biochars significantly increased soil organic matter by 2.83, 1.95, 1.86, and 1.66
times, respectively, compared with the control. Likewise, the application of biochar, sulfate-modified biochar,
and nitrate-modified biochar significantly increased soil potassium by 4.28, 7.90, and 7.98 times, respectively,
compared with the control. Mean comparison results further revealed that the application of sulfate-modified
biochar significantly increased soil soluble calcium and magnesium by 2.37 and 1.57 times, respectively,
compared with the control. Overall, it can be concluded that the application of different organic amendments
may exert varying effects on soil chemical properties.

Keywords: Sulfate- modified biochar, Nitrate-modified biochar, Magnesium, Potassium, Organic matter



