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Abstract 

Reliable estimates of clay (<2 µm) and silt (2-20 µm) content are crucial when used in attempts to 

define critical low soil organic carbon (SOC) contents in agricultural soils. The ratios RD =clay/SOC 

and RH=Fines20 (<20 µm)/SOC are increasingly used as functionally based indicators of sustainable 

conditions for securing soil ecosystem services. Further the increasing use of soil spectroscopy and 

pedotransfer functions to establish soil textural composition rely on precise reference values from 

conventional texture analysis. Although most protocols recommend the removal of soil organic matter 

(SOM) before texture analysis, previous studies to quantify the effect of SOM removal suffer from 

confounding effects such as mineralogy and textural composition. This study quantifies the effect of 

SOM removal by pretreating with H2O2 before determination of clay and silt-sized particles using the 

hydrometer method. The study used soil samples from the Highfield long-term ley/arable experiment 

(Rothamsted, UK), a silt loam with a SOC range of 0.008 to 0.043 kg kg-1 minerals due to contrasting 

long-term management. 

Without SOM removal, clay was underestimated and silt overestimated, and the error increased with 

increased SOC. For clay, the limit below which SOM removal became unnecessary was 0.02 kg SOC 

kg-1 minerals, while SOM removal was crucial for an unbiased estimate of silt regardless of the SOC 

content. Thus, pretreating soil with H2O2 prior to soil texture analysis is needed to obtain exact 

estimates of soil particles <20 µm. For this soil, with 0.03 kg SOC kg-1 minerals, clay was 

underestimated by 0.05 kg kg-1 minerals and silt overestimated by 0.08 kg kg-1 minerals when SOM 

was not removed. This has important implications for calculating the RD ratio since studies have shown 

a deterioration in soil physical properties for soils with RD>10. In this example, the calculated RD ratio 

would change from 9 to 7 when SOM is not removed, changing the soil’s status from just below the 

critical threshold of 10 to a soil in a more sustainable condition. For the soil texture-based erodibility 

index used with the Revised Universal Soil Loss Equation (RUSLE), the effect of not removing SOM 

before texture analysis may translate into a > 20 % increase in sediment mobilization by water.      

 

 

 


