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Introduction 
 

•Soil erosion is one of multiple challenges threatening the sustainability of UK agriculture 

•Other threats to sustainability include: 

– Degradation of the capacity of soils to support high and consistent 

yields 

– The potential withdrawal of agrochemicals, which may be transferred to 

watercourses via soil erosion and/or preferential flow pathways, at 

levels exceeding EU regulatory limits 

•Strip tillage has been widely adopted in the US in order to control soil erosion 

•Strip tillage practices are being modified for, and adopted in, the novel UK context 

•Tillage has been shown to affect soil susceptibility to erosion and surface hydrology, 

notably through changes in bulk density with different pore classes (macropores and 

micropores) affected differently (Alletto et al, 2010) 

•Changes in soil moisture release due to tillage will also affect surface hydrology and soil 

erosion 

 

 

  

Figure 6: Plot cultivated 

with specialist implement 

Discussion 
• Bulk density significantly lower where tillage carried out (i.e. within tilled rows) 

• Bulk density significantly lower in Subsoiled plots 

• Tillage  significantly increased macropore volume 

• Increase in macropore volume expected to increase infiltration and reduce soil erosion 

• Increased infiltration may be associated with other costs (e.g. leaching of agrochemicals) 

 

Further Study 
• Lysimeter study to investigate effect of tillage on leaching 

• Wider investigation of effect of tillage on soil health 

• Soil Bin analysis of surface and subsurface soil disturbance patterns for different tillage 

treatments Figure 7: Plot cultivated 

with subsoiler 

 

 

Figure 5: Effect of tillage and sample location on the mass of soil moisture lost during three 

phases of analysis (expressed as percentage mass of oven dried soil sample).  Error bars 

represent standard error of the mean.  Data was analysed using a series of two-way ANOVAS. 

Bulk Density 

Figure 4: Effect of tillage and sample location on bulk 

density.  Error bars represent standard error of the 

mean, mean values shown to three significant figures.  

Data analysed using a two-way ANOVA 

Soil moisture release 

• Sample location (F(1,43)=11.5,p<0.01) and 

tillage (F(1,43)=5.17,p<0.05) had a 

significant effect on bulk density  

• No significant effect between type of tillage 

and row location was observed 

(F(1,43)=0.05,p=0.83). 

• Sample location had a significant effect on the mass of moisture lost 

between saturation and 0.05 bar suction (F(1,43)=8.13,p<0.05).   

• No other results were significantly different  

Results 

 

 
• Field plots in Lincolnshire, England with a silty organo-

mineral top soil with organic matter 11.80% (upper 50mm 

of soil).   

• Tillage carried out on September 3rd 2014 with crop of 

oilseed rape (Brassica napus) drilled during tillage. 

• Two strip-tillage treatments with 500mm row widths 

investigated  

• Specialist strip tillage implement (Figure 1) at target 

working depth of 150mm 

• Subsoiler (see Figure 2) at target depth of 300mm 

• Samples taken to a depth of 50mm using sections of 

drainpipe of diameter 64mm (as per BSI, 2014a ). 

• Moisture retention of samples was investigated (following 

BSI, 2014b).  

•  Measurements taken at saturation, 0.05 bar suction and 

15 bar suction before samples were oven dried.   

 

 

Figure 1: Specialist strip 

tillage implement Figure 2: Subsoiler 

• Yellow plots tilled with 

specialist implement 

• Red plots tilled with 

subsoiler 

• One sample taken 

from within crop row 

and one from between 

crop row at each 

sampling location 

marked X 

• Two samples from 

yellow plots not 

included due to 

incomplete lab work to 

date 

Figure 3: Map of field plots 

Methods 


