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Outline 

1. Costs of poor soil management 

ü Yield loss 

ü Tillage energy increases 

ü Runoff/Erosion/Flooding 

2. Restoration principles 

3. Traffic management 

4. Concluding comments 



Background 
Cost of Compaction in 

England & Wales 

ϵ1.5bn ς ϵ2bn/year 
(After: Cranfield University, 2011) 
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Soil dry density, t/m3

After: Negi, McKyes, Raghavan & Taylor 1981 

Relationship between maize 

silage yield and soil bulk density 

(Quebec) 

Sandy loam soil 

15% 

15% yield loss* = ú150/ha 

* Nix, 39th Edition  



After: Godwin, 1974 
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Relationship between draught force 

and soil bulk density 

 Sandy loam soil 
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Soil Dry Density, t/m3 

250% increase or  

60% reduction 

Blade 

Tine 



 
         No traffic                            Trafficked 

  Shallow plough 13 (ú8.5)         Shallow plough  32.5 (ú22) 

     Harrow     7.0                Spring tine           16.0 

        Drill          7.5               Power Harrow      30.0 

        Roll          7.5                Harrow                   8.0 

                                               Drill                         8.6 

                                              Roll                         8.4 

     TOTAL        22 (ú15)                                             71(ú50)  

After: Chamen, 1992 
A  70% reduction  

A 60% reduction  

Traffic control effects on energy 

requirements (kWh/ha)   

& costs (ú/ha*) 
*After: Nix 43rd Edition (2013) c.ú0.45/kWh  

at 65% Tractive efficiency (Innes and Kilgour, 1980)  



Relationship between 

compaction and  infiltration rate 

After: Chyba, 2012 

1.42                 1.58                   1.62                  1.62  
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Effect of infiltration rate on runoff  

 Parrett River Catchment, England 

USDA SCS Model (Schwab et al., 1993) 
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q   poor    = Peak runoff (mm h   
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q good  = Peak runoff (mm h   - 1 
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% Reduction in peak flow 

After: Godwin and Dresser, 2003 

, 1-4 mm/hr 



Effects of load and inflation pressure on 

soil pressure distribution 
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Å The pressure in the upper soil layer is determined by the specific pressure at the 

surface, which depends upon the inflation pressure and the soil deformation (i.e. size 

of contact area).  

Å The pressure in deeper soil layers is determined by the amount of load. 

After: Soehne, 1958 

Isobars 

   Weight Low         Weigh Low     Weight High                

Pressure High   Pressure  Low   Pressure Low    
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5t, 7bar   10t, 2bar                      10t, 1bar            12t         5t, 2bar      2t, 1bar     5t, 1bar    5t          walking

2t, 2bar                  2t, 1bar

Effect of wheel/track system 

on soil pressure  

 250mm deep 

After: Dresser and  Godwin, 2006 

AVOID   

These combinations are for illustrative purposes only 

and do not reflect current recommendations 



Random Traffic Problems 

  Extensive areas of the field 

are exposed to trafficking  

Å Random Traffic + plough  

 = 85% covered 

Å Minimum Tillage 

 = 65% covered 

Å Direct Drilling 

 = 45% covered 

 

 

 

Potatoes - UK 

Kroulik , Misiewicz, White and Godwin, 2012 

Winter wheat ï Czech Republic 

Kroulik et al., 2009 

Grass - UK 


