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Main causes of compaction

• Working / Cultivating / Grazing in wet conditions

• Over-cultivation

• Continuous cultivation

• Heavy machinery

• Over-grazing
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Managing Soil Compaction in 
Pasture

Key factors for movement of water in the soil

• Soil Texture

• Soil Structure

• Soil Compaction



Soil Texture



What is Soil?



Soil Texture

• It describes the physical composition of the soil

– % of sand, silt and clay

• Refers to the mineral fragments of the soil only

– water and organic material are not considered

– only considers particles <2mm

• Texture is a stable soil property - does not 

change measurably over a long period of years
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Soil texture classes
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Soil Structure



Soil structure: 
the importance of macropores

• Macropores and cracks : allow water infiltration and 

drainage, keep the soil aerated reducing nitrous loss 

and increase water uptake and crop yield.
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Improved chart
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Benefits of Good Soil Structure

• Good structure improves aeration & reduces 
waterlogging

– easier for roots to access nutrients

– leaching of nutrients less likely

• Good structure reduces compaction

– more extensive root system

– better water & nutrient uptake

• Good structure reduces droughtiness

– improves nutrient uptake
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Structure-forming processes

• Activity of roots and soil organisms especially 
earthworms 

– mixing, cementing, transforming

– needs organic matter

• Wetting & drying

– swelling & shrinkage

• Freezing & thawing

• Organic matter is key to structure formation and 
maintenance
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Topsoil structures
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Soil Compaction



Effects of Compaction



Compaction Reduces infiltration 

and Increases surface run-off



Rooting in 
compacted soils
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Soil structure is affected 
by management

• Compaction

• Poaching

• Waterlogging
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Zone of Compaction



Compaction and 
soil moisture

Tractor tyre

Soil surface

Wheel traffic compaction. The depth of compaction increases with increasing equipment weight (axle load) or increasing moisture condition. 

(Adapted from Soehne, 1958. Journ. of Agr. Eng.)

Source: University of Minnesota Extension Publication WW-03115; Available on-line at: 

http://www.extension.umn.edu/distribution/cropsystems/components/3115s01.html#section1



Tyres and Compaction

Spot the difference: Trailer with 11 tonne 

payload running on  

500/60R22.5 (left) 

385/65R22.5 (right)



Tyres and Compaction (2)



Tyres and Compaction (3)



Tyres and Compaction (4)
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Extreme problems



Dealing with compaction

• Avoid compacting the soil in the first place 

(Prevention)

• Change management systems to protect soil

• Make the soil more resistant to compaction

• Protect the soil against raindrop impact - protects 

soil structure

• Eradicate the compaction (Cure)
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Shallow Compaction

Pasture Harrow

Pasture Harrow with Grass Seeder



Grassland Surface Spikers
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Grassland spiker Effect of surface spiking

Roller spiker with grass seeder 
and frame for extra weight

Spiker with water tank for extra weight



Grassland Sward lifters
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Pre-cutting Disc and Closer leg spacing Roller for depth control and break back legs
to reduce bringing stones to the surface

Spiked roller to help aereate surface

Roller to level surface following treatment 



Sub Soilers



Subsoiling

• Some soils benefit from subsoiling

• Subsoiling aims to loosen the soil and allow 

water to flow more freely through it

• Can be effective in soils of low clay content or 

stony soils where mole drains would not work
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Subsoil shatter
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Remediation of subsoil 
compaction and pans

• Make fissures through the layer with 

minimal soil break up and mixing. 

• This creates paths for drainage and 

root movement while keeping the 

support capacity of the compacted 

layer

http://vro.dpi.vic.gov.au/dpi/vro/vrosite.nsf/pages/gloss_ac



When to subsoil

• Only when necessary - check the subsoil for 

compaction

• When the subsoil is brittle i.e. not too dry or too 

wet

• Late summer subsoiling is generally best in 

terms of land access and soil suitability

• Spring subsoiling gives the longest benefit if 

done in the correct conditions
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Any Questions?


