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Soils throughout the world are large repositories of organic carbon. It is estimated that the topmost one meter of global 
soil contains between 3-4 times as much carbon as the entire planetary atmosphere. Soil respiration is the absorption 

or emission of gases from the soil owing primarily to the action of microbes living within the soil. Soil microbes feed upon 
decomposing soil biomass and depending on several factors may emit or absorb greenhouse gases such as carbon dioxide, 
methane, isoprene, and others. The rise of organic, sustainable farming may have a large impact on the worldwide respiration 
of greenhouse gases from the farmland soils.

The harvesting of trees for forest products may not be explicitly a form of agriculture, but it exhibits many similar gas respiration 
properties. Their soil, along with farmland worldwide, are a major source of greenhouse gas respiration worldwide. Studies of 
forest soils includes pristine soils, and soils of forests burned by wildfires, logged forests, and mechanically thinned forests.

We have used a portable, battery powered quadrupole mass spectrometer to measure the relative concentrations of greenhouse 
gases CO2, CH4, and isoprene, along with water vapor concentrations in the soils of land practicing sustainable organic 
farming and in the soils of a large ponderosa pine forest. Soils measured in this study show a reasonably strong correlation 
between greenhouse gas concentrations and soil water vapor content. In this study, soil CO2 concentration generally rises as 
water vapor content increases while CH4 concentration increases as water vapor in the soil decreases. This is observed most 
strongly in the tilled soils, pristine forest soils and recovering burned and logged forest soils. This result is likely the result of 
CH4 oxidation decreasing as soil water content decreases. An exception to this trend for methane was observed in the organic 
fruit orchards. Higher relative CH4 levels were measured along with high levels of soil isoprene. Here, isoprene producing 
bacteria are likely dominant, resulting in the higher CH4.
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