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Effect of Biochar Application Rates on the Temporal Variation of
Infiltration Characteristics in a Heavy Soil

R. Esmaeilnezhad!, K. Zeinalzadeh?*, S. Besharat? and H. Kheirfam*

Abstract

The inherent limitation of low infiltration in heavy soils creates problems in optimal water
management in farms. In recent years, biochar has considered as an organic soil amendment to
improve soil properties. However, there is limited understanding of the effect of different biochar
application rates on infiltration characteristics in heavy soils under field conditions. In this study,
biochar was applied at rates of 0, 25, 50, and 75 tons per hectare in a randomized design with three
replications on plots measuring 2 x 5 m with clay loam texture. After 12 months, the Double-Ring
Infiltrometer experiments were conducted in three time intervals at one-month intervals. The water
infiltration process was simulated using the Philip model. The results showed that the application of
biochar at 25, 50 and 75 t. ha! significantly (P < 0.05) reduced the time required for irrigation water
to infiltrate to a depth of 15 cm by31.8%, 37.7% and 40.7%, respectively, compared to the control
treatment. Increasing the biochar application rate decreased the temporal variability of infiltration
between the first and second irrigation events. The findings show that the application of biochar at a
low and economical rate of 25 t. ha* significantly improved the infiltration capacity of heavy soil.

Keywords: Clay loam soil, Infiltration rate, Philip's model, Soil amendment, Temporal infiltration
variations
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