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Synergistic Effects of Date Palm Biochar and Farmyard Manure on Saline Soil Improvement and Maize
(Zea mays L.) Growth

Mohammadreza Rigi

Faculty of Environmental Sciences, Planning and Sustainable Development, University of Saravan

Abstract

Improving the productivity of saline soils in arid regions requires integrated management strategies. This study
aimed to evaluate the main and interaction effects of different levels of biochar derived from date palm residues
and farmyard manure (cattle manure) on the properties of a light-textured saline soil and the performance of maize
(Zea mays L.). A pot experiment was conducted in a factorial arrangement based on a completely randomized
design (CRD) with two factors and three replications in a greenhouse. The first factor consisted of three levels of
biochar (0, 2, and 4% w/w), and the second factor included three levels of well-decomposed farmyard manure (0,
15, and 30 g/kg). Results showed that both amendments individually had positive effects on soil and plant growth;
however, the greatest impact was observed from their interaction. The highest total dry weight of maize (51 g/pot)
and the lowest soil electrical conductivity (5.9 dS/m) were recorded in the combined treatment of 4% biochar and
30 g/kg farmyard manure, indicating a significant and positive synergy (p < 0.05) between these two amendments.
In this treatment, maize biomass increased by more than 120% compared to the control. This study demonstrated
that the combined application of biochar and organic manure, especially at higher application rates, can serve as
an efficient management strategy to mitigate salinity stress while simultaneously enhancing soil fertility and crop
productivity in marginal soils of arid regions.”
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