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IntroductionThis workshop reviews:

Å Soil plant water relationships for crop production
Å What is soil?

Å Crop

Å Soil and Water

Å Mechanisation

Å Tillage implement selection
Å Basic principles

Å Alternative systems and work rates

Å Subsoiling

Å Economics

Å Minimising compaction
Å Problems

Å Tyres ïload and pressure

Å Benefits of tracks

Å Controlled traffic
Å Aims, benefits and practices

Å Recommendations for good field practice



SUSTAINABLE SOIL MANAGEMENT

9.30 Soil Plant  Water Relationships

What is soil? Soil physical conditions for crop production , soil and water 
conservation, the effects of mechanisation on soils. (Dick)

11.00 Tillage principles 

Tillage implement and direct drill selection including basic principles, standard 
and alternative systems, work rates/timeliness and economics. (Dick )

12.00 Field Demonstration ïSoil loosening principles (All)

1.00 Lunch

1.45 Alleviating compaction ïthe problematic effects of soil compaction, tyres 
(selection, load & pressure), the benefits of tracks (Dick)

2.30 Controlled traffic farming ïAims, benefits, field practices and results (Tim)

3.15 Field Demonstration ïTyres and tracks & controlled traffic (All)

4.15 Discussion and Tea  (Dick &Tim) 

4.45 Departure
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What is soil?
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Soil Texture and Structure
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SOIL CONSTITUENTS

45% MINERAL

5% ORGANIC
30-20% 

WATER

20-30% AIR

SOIL VOID         SOIL SOLID
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SOIL TEXTURE

ÅSAND ~    Coarse - rough granular particles

Å2.00 ~ 0.020mm

ÅSILT ~     Smooth - spherical particles

Å0.02 ~ 0.002mm

ÅCLAY ~      Flat - plate like particles

Å< 0.002mm
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Classification of soil particles according to size

CLAY SILT FINE SAND COARSE SAND GRAVEL

. .

0.02 mm 0.20 mm 2.00 mm< 0.002 mm

COLLOIDAL CLAY < 0.0002 mm

CLAY PLATE SILT PARTICLE
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SOIL TEXTURAL GROUPS
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SOIL STRUCTURE

ÅMassive

ÅGranular/Spherical

ÅBlocky

ÅPrismatic

ÅPlaty



Soil physical conditions required for crop 

production

ÅCrop factors

ÅSoil and water 
conservation

ÅMechanisation 
requirements



Crop Factors

ÅAeration

ÅSoil water

ÅSoil compaction

ÅSoil temperature

ÅNutrients and agro-

chemicals



Aeration

ÅExchange high carbon 

dioxide content in the 

soil air with 

atmospheric oxygen

ÅTherefore good 

porosity is needed

ü5% winter

ü10 ~ 15% summer 

ÅMaintain good 

drainage



Soil Water Factors

Water holding capacity = Field capacity - Permanent wilting point

Infiltration

üSurface porosity

üSurface residues

üDepressional storage

43% moisture 

content

27% moisture 

content



Land drainage and crop yield

Crop failure ïduring growth ~25% loss

Effect on crop growth ïDenchworth Soil

FDEU studies at Drayton 1970 -74 Winter 

Wheat 

Yield                  ~4.5 t/ha

Drains & Moles + 1.0 t/ha*

Drains No moles & subsoiling + 0.6 t/ha

Studies at Brooksby showed + 0.5t/ha from moling 

Birds Eye lost 40% of pea yield in summer of 

2007 due to poor trafficability

* Payback period without Grant Aid 7 years
FDEU Annual Report 1975



Soil Compaction

ÅCrop yield influenced by 

soil density

ÁToo low ~ poor contact 

between soil & root 

therefore poor water, 

temperature & nutrient 

transfer

ÁToo high ~ pores too 

small and too few 

therefore roots cannot 

penetrate the pore 

space

ÅOptimum range 1.3 ~ 1.5 

g/cc 
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Effect of Temperature 

on Maize Yield
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