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Abstract

Soil hydraulic conductivity is one of the most important properties determining water flow in soil, playing a crucial
role in water resources management across various sectors, including agriculture. Changes in soil and water
properties can lead to either a reduction or an increase in this parameter. The use of biochar and magnetized water,
which are recognized as strategies to mitigate the effects of drought stress on plants in arid and semi-arid regions,
such as most areas of Iran, can influence various soil properties, including hydraulic conductivity and the soil’s
capacity for water transmission. These effects may vary over time and are dependent on time. Given that no
previous research has investigated the combined effects of biochar and magnetized water on hydraulic
conductivity over different time intervals, this study examined the effects of three levels of cattle manure biochar
(0, 1.5, and 3%wt) and two types of irrigation water (ordinary and magnetized water) on temporal variations in
the saturated hydraulic conductivity of a loamy sand soil at 10, 20, 30, 40, 50, and 60 days after application. The
experiment was conducted using soil columns under a constant head method. The results indicated that hydraulic
conductivity significantly increased with higher biochar application rates under irrigation with both ordinary and
magnetized water. However, hydraulic conductivity decreased over time, such that by the end of the experiment
(60 days after initiation), it had decreased by 50% and 12.5% in soils treated with biochar and irrigated with
ordinary and magnetized water, respectively, compared to the initial measurement (10 days after the beginning of
the experiment). This reduction may be attributed to the gradual clogging of soil pores by biochar particles and
fine soil aggregates over time. Based on the findings of this and previous studies, further research on the behavior
of soil hydraulic conductivity, as well as the effects of magnetized water and biochar application in soils with
different textures and over longer periods, is warranted.

Keywords: Biochar, constant head, magnetized water, sandy loam soil, saturated hydraulic conductivity



