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Abstract
The diffusive and advective movement of gases in soils is controlled by the soil gas diffusivity (the ratio of gas diffusion

coefficients in soil and free air, D, ) and the soil air permeability, respectively. This study was performed to determine soil
DO

air permeability and soil gas diffusivity in two different soil textures under various soil moisture conditions. Two soil

samples with sandy loam and clay loam textures were selected. Particle size distribution, bulk density, soil water

characteristic curve, soil air permeability and soil gas diffusivity curves were measured. The result showed that as the soil

aeration porosity increased, air permeability also increased in both soils. However, for a given aeration porosity, air

permeability of sandy loam soil was more than that of clay loam soil. Moreover, as the frequency of the water filled pores

Dy increase nonlinearly. At low aeration porosity (a<0.15 m® m),

decreases i.e., the soil aeration porosity increase,
DO
variations of & for both soils are approximately similar. At higher aeration porosity, (a>0.15 m* m*®), Dy is higher for the
DO DO
clay loam soil. The results showed that in high soil moisture contents, changes in the amount of soil gas diffusivity and air
permeability were only affected by soil aeration porosity. However, in low soil moisture content and high aeration porosity,
soil bulk density was one of the most important factors affecting the studied coefficients.

Keywords: Greenhouse gases emission, aeration porosity, soil density.
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