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The Effect of Rice Husk Biochar and Deficit Irrigation on Cadmium Concentration in Soil and Peppermint
Plant
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Abstract
Currently, drought stress and soil contamination with heavy metals particularly cadmium are among the most critical
environmental and agricultural challenges in semi-arid regions, posing significant threats to the health of medicinal
plants. This study was conducted to investigate the effects of rice husk-derived biochar and different irrigation levels
on cadmium reduction in soil and peppermint (Mentha x piperita) plants. A factorial greenhouse experiment was
carried out in a completely randomized design in November 2019. The treatments included three levels of biochar
application (0, 3, and 6 tons per hectare) and four irrigation levels (60%, 80%, 100%, and 120% of the plant’s water
requirement), each with four replications. To induce uniform contamination, a constant amount of cadmium was
added to all pots. The results showed that the lowest cadmium concentration in soil was observed in the control
treatment (100% water requirement without biochar). However, biochar application, particularly at the rate of 6 tons
per hectare combined with 60% and 80% irrigation, significantly reduced cadmium concentrations in both root and
shoot tissues. In contrast, excessive irrigation increased cadmium uptake. Overall, biochar played an effective role in
cadmium stabilization and limiting its translocation to the plant by improving soil chemical properties, such as
enhancing cation exchange capacity and modifying soil pH.
Keywords: Biochar, Drought stress, Cadmium
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