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Soil Structure 
Structure is the how the particles 

bind together to form aggregates 

that allows:

• roots to anchor the plant

• water to drain through pores and 

cracks

• water retention 

• air to roots for favourable gas 

exchange

• mineralisation of nutrients and 

release to crop roots

• biodiversity of microbes
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Structure formation

• Cycles of freezing and thawing

• Cycles of wetting and drying

• Binding action of roots and hyphal strands

• Addition of plant and faunal residues and their 
decomposition in the soil
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Aggregation

• A grouping of particles joined together or a 
grouping of aggregates (from pinhead to hand size)

• Joining is by ‘glues’ of clay and organic matter and 
binding by roots and fungal hyphae
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Aggregate Sizes
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Structure affected by compaction
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Compaction and soil moisture

Tractor tyre

Soil surface
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http://www.engr.uconn.edu/~lanbo/CE240LectW041fieldcompaction.pdf

As soil moisture increases - amount and depth of compaction increases
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Assessment of Soil Structure

• Methods of structure assessment

• Visual Evaluation of Soil Structure (VESS)

• Giving Values to Structure

• Compaction

• Providing solutions
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Visual Evaluation of Soil Structure (VESS)

What is needed?

• A Spade!

• Show if aeration or sub-
soiling is needed and 
how successful it has 
been

• Monitor soil health –
take photographs

• Areas of field with 
suspected compaction

• Topsoil assessed with 
spade

• Subsoil and topsoil 
assessed by digging pits



1010



111111



121212

Assessing Soil

• Smell

• Colour

• Ease of break up of the soil

• Larger soil aggregates

• Sharper points to soil aggregates
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Good Soil Structure (Sq1)
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Good but larger aggregates (Sq2)
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Signs of compaction (Sq3)
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Compaction Issues (Sq4)
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Very compacted (Sq5)
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Management from VESS Scores

Threshold Sq values for sustained agricultural 
productivity
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Animal trampling effect 
the upper layer of the soil
(0-10cm).

Types of Compaction

Mechanical compaction – much
heavier and effects of compaction
are further down the soil profile
(0-20cm).
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Compaction Treatment - Surface

Trampled Tractor

No Compaction
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Compaction and Nitrogen Use
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Waterlogging – long-term
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Waterlogging prevents oxygen from reaching soil organisms and roots 
causing them to suffocate.  Available nutrients are lost. Sulphate, 
manganese and iron are reduced producing dull grey/blue colours. 
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Remediation and Working Depths

Type Typical working 
depth (cm)

Aerators i.e. 
spiking or slitting

0 – 15cm

Sward Lifters 15 -35cm

Sub-soilers 35 – 50cm
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Sward lifters
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Sward lifters
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Remediation of severe wheel rutting

• Make fissures across the 
ruts

• Allows water to drain into 
the adjacent uncompacted 
soil

www.mascus.com
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Minimising Compaction

Mechanical
• Reduce weight – remove ballast, lighter machines
• Reduce ground pressure – wide tyre, low inflation 

pressure
Animal
• Cow tracks
• On/off and strip grazing
• Good network of tracks and gateways
• Grasses with dense tillering
General
• Check drains and ditches
• Improve drainage
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Thank You

SRUC receives funding from Scottish Government
Work funded by AHDB Dairy



313131

Problems with compacted soil

• Surface capping - break down of the soil surface 
structure, decreasing emergence

• Erosion - loss of surface soil in run-off

• Compaction – poor root penetration

• Reduced water infiltration

• Anaerobic layers - caused by poor drainage and 
compaction

• Reduced nutrient efficiency


