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Mangosteen pericarp-derived biochar: A sustainable alternative for soil

amendment and the mitigation of soil-borne pathogen accumulation.
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Abstract

Soil degradation and acidic soil problems are major obstacles to agriculture in Thailand. At the same
time, mangosteen production creates a large amount of mangosteen peels that have not been fully utilized.
This research aims to produce biochar from mangosteen peels through a pyrolysis process under limited
oxygen conditions at a temperature of approximately 450°C, and to study the effects of adding biochar on
soil properties, including pH value and soil water infiltration rate. The biochar addition rates were set at 0%,
2%, 5%, and 10%, and the soil was incubated for 28 days. The results showed that adding biochar clearly
increased the soil pH according to the amount added. The 10% rate gave the highest pH improvement, from
an average of 5.32 to 6.18. In addition, adding biochar at 2% and 5% helped improve the soil water infiltration
rate the most compared to the control group. Meanwhile, the 10% rate helped increase water-holding
capacity but caused the infiltration rate to decrease slightly. ‘
| In conclusion, mangosteen peel biochar has the potential to be used as a soil amendment, especially
in acidic soil. An addition rate of 5% provides the most suitable balance for both adjusting the pH value and
increasing water management efficiency in the soil. This study shows a way to add value to agricultural waste
and supports the development of sustainable agriculture.

Keywords: Biochar / Mangosteen peel / Pyrolysis / Pathogen
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dnsnsdnlulews (%) pH fiouuy (Mean + SD) pH vaeuy (Mean + SD) nsiAsunlas
0 5.30 + 0.04 5.27 £ 0.05 -0.03
2 5.31 £ 0.05 5.55 + 0.06 0.24
5 529 £ 0.03 5.82 £ 0.07 0.53
10 5.32 + 0.06 6.18 + 0.08 0.86
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dnsmsdnlulewns (%) SasmsTuni (wa/an.) Mean + SD
0 3.85 +0.22
5 452 + 030
5 4.87 + 0.28
10 4.18 + 0.25
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