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Abstract 

Soil organic matter (SOM) is important for maintaining soil properties and functions, but so far critical 

levels of SOM have not been defined across soil types. We hypothesize that the degree of saturation of 

clay and silt particles with soil organic carbon (SOC) is more critical for sustaining soil physical 

properties than the total SOC content. Here the ratios RD=clay/SOC (Dexter ratio) and RH=mineral 

fines <20 µm/SOC (inspired by Hassink) were tested as indicators of critically low SOC content for 

soil physical properties. 

Soils with a wide range of SOM (0.0080-0.0427 kg C kg-1 minerals) were retrieved in spring 2015 from 

treatments established in the 1940s and 50s as part of the Highfield long-term ley-arable experiment at 

Rothamsted. On this silt loam, four treatments were sampled: 1) Bare-fallow maintained free of plants 

by regular tillage, 2) Continuous arable rotation predominantly winter cereals, 3) Ley-arable rotation; 

three-year grass/clover ley followed by three years arable, and 4) Reseeded grass. We measured clay 

dispersion of 1-2 mm aggregates adjusted to a water potential of -100 hPa, disintegration (the ratio 

between clay content without and with SOM removal), pore size parameters and aggregate strength.     

Clay dispersion increased significantly when SOC<0.0234 kg kg-1 minerals, and disintegration 

decreased when SOC>0.0225 kg kg-1 minerals. Lowered disintegration can be interpreted as an increase 

in soil structural stability. We found a strong positive linear relationship between SOC and void ratio 

<30 µm, whereas void ratio >30 µm was related to differences in tillage between treatments. Aggregate 

tensile strength showed negative and specific rupture energy a positive linear relation to SOC. The 

friability indices were not related to SOC or to mineral fines saturation.  

The SOC change point found for clay dispersion and disintegration corresponds to RD=10 and RH=20, 

which is in line with previous studies identifying critical thresholds based on SOC saturation with fine 

particles across soil textures. In contrast, the saturation hypothesis was less convincing in explaining 

changes in pore size and aggregate strength parameters.  

 

 


