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Soil structure, Cultivations and Establishment.

Discussion.

Soil structure: damage prevention & cure
Cultivations, or direct drilling, or ????
Farming systems –flexibility & resilience 
provided by organic matter
Roots and Metal – the optimum combination?
-----------------------------------------------------------------
Soil structure, cultivations & discussions - field
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Soil constituents

45 - 48% 
MINERAL

Sand/Silt/Clay

20-30% 
AIR

30-20% 
WATER

SOIL PORES         SOIL SOLIDS

After: Godwin, RJ; HAU  & Palmer, RC

2 - 5% 
ORGANIC 
MATTER
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Reduced pressure/axle weight and correct balance by ballasting;
Note RESIDUE MANAGEMENT is key, grass weeds are a factor

Damage prevention, cure & crop establishment
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Prevention, Management and Roots

After: Söhne (1958)

Axle Load

Pressure

Target Pressures <0.7b

© 2018 

Ground Pressure: trafficking effects when drilling
Fendt 516 - Xeobib 650/60R38 & 520/60R28
Set F/R 14/17psi – 11/11psi [1b/1.2b – 0.75b]
NOTE: 17psi would be for extended transport  
with VF tyres
6 openers in 18 = 33% of drilled area affected

Wheeling seed depth 0-2cm compared to 3.5cm [consistent]
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• Soil resistance to compaction is improved by Organic Matter
• Note a small increase in OM% makes a big difference

12psi = 83kPa

20psi = 138kPa

35psi = 241kPa

Nutrient 
Availability

Key Component – Organic Matter
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Tyres – Transport & Field
• Standard [100%], IF [120%] & VF [140%] technologies
• +20/40% load for same pressure or -20/40% pressure for same load
• Alternative [ideally, & longer term complementary] to CTIS

HF (future) > 30% improvement over VF
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Direct Drilling – do we need metal?

• Drainage – good drainage is essential - especially on heavier soils;
• Rotations – a broad rotation with Spring crops helps;
• Cropping – growing roots through soil whenever possible;
• Residues – management is essential – surface cover & disturbance
• Structure – well structured soil is a good starting point;

• Soil Type – self structuring or non self structuring
• Soil Mg content

Cannell, Pidgeon, Davies and Finney –
unpublished; after: Godwin, RJ

Situation in 1978 – what has changed?
– Experience, management
– Technology – all aspects
– Chemicals
– Economics

– The soil types are the same………
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Long Term Direct Drilling – a case study

Soils Information courtesy of Cranfield University 2018. The Soils Guide. Available: www.landis.org.uk. Cranfield University, UK
Map courtesy of Natural England

Essential to have good:
• Drainage;
• Structure;

Soil Type, slope, drainage, 
OM level & location all 
influence actions, system 
suitability & yield/margin.

Drilling cost (direct) £20.00/Ha
Subsurface loosening £50.00/Ha
Yield penalty >2.5t/Ha = £350.00/Ha
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Tine geometry – for controlled fissuring
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Grass weed control strategies.
The plough can be a “reset button” alongside reduced tillage 
& managed soil disturbance. Consider a broad rotation with 

Catch/Cover Crops when delaying drilling

• Soil disturbance must be managed (also any CC canopy);
• Use the opportunity to establish the cover crop with greater, 
but controlled disturbance – & where needed, restructuring;

– Increased mineralisation, residue & slug management,
– Weed seed disturbance when next drilling is controlled,
– Moisture levels are managed when delaying drilling
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Strip / Ridge – Till

A stepping stone to no till?
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Flexible system drills
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Roots and/or Metal??
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Final Reflections
“To be a successful farmer one must first know the nature of the soil”
Xenophon, Oceonomicus, 400 B.C.

“A cloak of loose, soft material, held to the earth’s hard surface by gravity, is all that lies 
between life and lifelessness”
Wallace H. Fuller

“The nation that destroys its soil, destroys itself”
Franklin D. Roosevelt

“Man, despite his artistic pretensions, his sophistications and many accomplishments, 
owes his existence to a six inch layer of top soil and the fact that it rains”
Chinese Proverb

“Treat the earth well - it was not given to you by your parents, it was loaned to you by 
your children”
Indian Proverb

“Upon this handful of soil our survival depends. Husband it, and it will grow our food, 
our fuel, and our shelter, surrounding us with beauty. Abuse it, and the soil will collapse 
and die, taking humanity with it”
Vedas, Sanskrit scripture, 1500BC

“To forget our soils is to forget ourselves”
Ghandi


