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Abstract 

Soil workability for seedbed preparation is the ability to produce fragments of optimal sizes 

without destroying soil structure. Tillage is satisfactorily performed when soil is friable, which 

occurs within a specific range of water content (∆θRANGE) between the upper (wet tillage limit, 

WTL) and the lower (dry tillage limit, DTL) critical water contents (in gravimetric) for tillage. 

Soil organic matter (SOM) is a key soil property affecting soil workability. It has high water 

absorptive capacity and affects water contents for tillage, but the quantitative evidence of SOM 

effects on workability limits is limited. In this study, we investigated the effects of SOM on 

workability of silt loam soil from the Highfield long-term, ley/arable experiment at Rothamsted, 

UK. The soil has a relatively homogeneous texture in the top (6-15 cm depth) and a large 

treatment related gradient in SOM content, increasing in the order: Bare Fallow (BF) <Arable 

(A) <Ley-Arable (LA) < Reseeded Grass (RG). It was hypothesized that; (1) soil with less SOM 

is stiffer than soil with more SOM at a given water content, also (2) soil with more SOM has a 

wider ∆θRANGE for tillage than soil with less SOM. We measured: tensile strength (Y) of 16-8 mm 

natural aggregates air-dried, then adjusted to -1000, -300 and -100 hPa matric potentials; Y of 

remolded (then air-dried) aggregates to mimic extreme mechanical damage to the soil structure, 

lower plastic limit and soil water retention characteristics. We calculated Y, specific rupture 

energy (Esp), Young’s modulus/stiffness of aggregates (E) and water contents for tillage. Results 

indicated that at -100 hPa matric potential (approx. field capacity), Esp increases in the order: 

BF<A<LA<RG, whereas Y did not differ significantly between the treatments. Both Y and Esp 

were lowest for the RG treatment when soil aggregates were remolded. The BF treatment was 

significantly stiffer for both remolded and natural air-dried aggregates as well as for natural 

aggregates adjusted to -300 and -1000 hPa matric potentials. The WTL, DTL, optimum water 

content and ∆θRANGE for tillage increased in the order: BF<A<LA<RG. The results indicated that 

soils with more SOM are more elastic, whereas soils with less SOM are more plastic at a given 

water content. Moreover, increased SOM widened the ∆θRANGE for tillage as hypothesized.  


