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Abstract

In heavy metal-contaminated soils, biochar and silicon are commonly used to immobilize toxic metals. This study
investigated the effects of Si and biochar on the availability of selected micronutrients in a Ni-contaminated calcareous
soil after maize cultivation. A factorial experiment was conducted in a completely randomized design with three
replications. The treatments included biochar (rice husk and sheep manure pyrolyzed at 300°C and 500°C, each
applied at 2% w/w) and Si levels (0, 250, and 500 mg kg™ soil). The Ni-contaminated calcareous soil (300 mg Ni kg
1) was treated accordingly, and maize was grown for 90 days. Post-harvest, soil micronutrients (Fe, Mn, Cu, and Zn)
were extracted using DTPA and measured. Results showed that sheep manure biochar produced at 500°C significantly
increased Fe (8.7%) and Zn (42%) availability, whereas Si application generally reduced micronutrient bioavailability.
The combined application of biochar and Si frequently decreased the availability of Fe, Mn, Cu, and Zn in the soil.
Although the co-application of Si and biochar may enhance Ni immobilization, it concurrently reduces micronutrient
accessibility. Thus, integrated nutrient management is essential when using these amendments to prevent
micronutrient deficiencies in crops.

Keywords: Calcareous soil, Nickel, Silicon, Biochar, Micronutrients, Maize.
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