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ABSTRACT

Biochar is a solid black carbon-rich material produced from pyrolysis of organic residues under low or no-oxygen
conditions. It can improve soil quality and reduce greenhouse gas emissions. Few studies have been conducted to
investigate the effect of field-scale application of biochar on water infiltration and soil hydraulic properties. This
study aimed to evaluate the effect of applying biochar derived from apple tree branches (rates of 0, 30 and 60 Mg
ha™', approximately equivalent to 0, 1 and 2%) on water infiltration into the soil, saturated and unsaturated
hydraulic conductivities (Ks and Kunsar), and macroscopic capillary length (i¢) in rainfed cultivation of Thymus.
Unsaturated water infiltration into the soil was measured using a tension infiltrometer in a randomized complete
blocks design with split-plot arrangement in time (two years of 2019 and 2020). Results indicated that biochar
application increased cumulative water infiltration and saturated and near-saturated hydraulic conductivities. The
highest water infiltration into the soil, and Ks, Kunsar and Ac were observed in the 30 Mg ha™! biochar treatment, due
to positive effect of biochar on soil organic matter and structure. However, the higher biochar rate of 60 Mg ha™
resulted in smaller increases in water infiltration and Ks, Kunsat and Ac compared to the control, presumably due to
pore filling by biochar particles and induced water repellency. Additionally, the water infiltration and soil
hydraulic parameters were significantly greater in the second year than the first year, indicating noticeable effect
of biochar treatments upon the time.

Keywords: Biochar, Macroscopic capillary length, Tension infiltrometer, Unsaturated hydraulic conductivity
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