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The Effects of Soil Macropore Structures on Water Infiltration and Greenhouse Gas Emissions
SHAIEMXOER  from Agricultural Soils
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Soil is the natural body that consisted of five components — minerals, soil organic matter, living organisms, gas,
and water. It engages in dynamic interactions with the atmosphere above and the strata below that influence the planet’s
climate and hydrological cycle. Among the components, water and gas in soil are the primary components of the land
ecosystem, which are vital for both plants and soil organisms. Many factors impact the water movement and gas
diffusion in the soil, such as soil organic matter, soil compaction, etc., especially soil texture, which is the major inherent
factor affecting the infiltration, resulting in the impact on soil gas diffusivity not only within the soil profile but also
between soil and the atmosphere.

Recently, greenhouse gases (GHG) emitting from the agriculture field have been concerned globally. The
agricultural sector contributes enormously to global warming because of increasing GHG emissions to the atmosphere,
while understanding the controlling factors of GHG emissions is limited. Along with the influence on the soil water
infiltration, the soil pore structures, mainly macropores, also regulate soil gas diffusivity and microorganism activities
that are enormously impacting the GHG emissions from soil. Furthermore, some recent studies demonstrated that
enhanced infiltration into the soil could reduce methane emissions from the rice paddy. Therefore, the research has been
conducted to elucidate the behaviors of macropore structure on soil water infiltration and GHG emissions. Based on the
understanding of the behavior, a countermeasure might be proposed to mitigate the GHG emission from agricultural
fields.

Consequently, a study was implemented to quantify the relationship between hydraulic
conductivity and grape quality by employing the inverse auger-hole method. 2D-simlation and field
experiment proved that water infiltration through soil profiles positively correlated with sugar content
in the grape juice. On the other hand, an intensive laboratory experiment was conducted to investigate
soil macropore structure and water management behaviors on GHG emissions in agricultural soils
under different agricultural management practices. As a result, macropore could be pathways that
enhance the emission of both COz and CH4 from the soil under both unsaturated and flooded conditions.
Whereas the CH4 concentration negatively correlated with the infiltration rate because freshwater or
oxygen was available in the soils with macropores and drainage. However, when the artificial glass fiber
macropore was applied, the emissions of both COz and CH4 from the flooded paddy soil were suppressed
because of the highly porous material. Notably, the emissions were significantly reduced even with low
infiltration rate, mainly CH4because methanogenesis activities were restricted by oxidized agents
intruded into the deep soil profile through macropore.
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