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Soil Health/Soil quality –
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What is a healthy soil?
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What is soil?
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Van der Heijden  et al. 1998. Nature 396:69-72



EU Soil Thematic Strategy Soils deliver many ecosystem services
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Physical & cultural 
environment for mankind
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Ecosystem services

• Supporting

• Provisioning

• Regulation

• Cultural
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Ecosystem services



Soils and biodiversity are submitted to major threa ts
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So why is thus important



Why measure soil quality?

• Think of it in terms of:

• An MOT for your soil Or A check up at the 
doctors



Scottish soils – information available
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Examples of information 



eg. texture, 
structure, 
water 
repellence

Biological
• Feed the soil  regularly through 

plants and OM inputs 

• Move soil only when you have to 

• Diversify plants in space and time

Chemical
• Maintain optimum pH

• Provide plant nutrients – right 
amounts in the right place at the 
right time 

• Know your textures and minerals 
– buffering capacity, free supply!

Know your textures and 
understand limits to workability, 
trafficability

•Optimise water balance 
through drainage if necessary 

•Improve soil structure –
effective continuous pore space 

Physical
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General effects of 
management on soil health



The benefits of improving soil quality…



Positive effects of earthworms on 
yield
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Earthworm types

• Red worms – vertical 
burrowers and surface 
living

• Pale (+green) worms – soil 
feeding

• Stripy worms – compost 
worms





Potential for Controlled Traffic Farming (CTF) 
in Grassland

Paul Hargreaves
(SRUC Crichton Dairy Centre)



Experimental Work

• An 8 ha perennial ryegrass field at SW Scotland split into two
• Two traffic management treatments: normal (N) and CTF
• 3-cut silage system
• 9 m triple gang mower (9 m working width)
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Silage Cut Normal 
Traffic

Controlled 
Traffic

Difference (t 
DM ha-1)

P-
value

1st Cut (t DM ha-1) 5.28 5.43 0.15 0.27

2nd Cut (t DM ha-1) 3.58 3.88 0.30 0.72

3rd Cut (t DM ha-1) 2.34 2.84 0.50 <0.01

2nd + 3rd Cut 5.92 6.72 0.80 <0.05

Total silage 11.29 12.15 0.96



Developments in measuring soil quality

• More background information – AHDB

• Thresholds and database – BBSRC-SARIC

• Putting it together – RESAS 



Why measure soil quality?

• Think of it in terms of:

• An MOT for your soil Or A check up at the 
doctors

• Working towards 
(i) rolling out soil quality testing
(ii) ‘what if’ model for knowledge exchange
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First questions

• What is the state of my soil?
• Depends on

– Soil type
– What you do with it

• How do I tell?
• Need indicators as can’t measure 

everything



Components of soil quality

Physics Biology

Chemistry

Current soil 
reports
pH
Routine 
nutrients



Components of soil quality

Physics Biology

Chemistry

Current soil 
reports
pH
Routine 
nutrients
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Rolling out soil quality testing
Scorecard threshold values
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RED 
(High risk, need to investigate urgently) 
AMBER  
(Moderate risk, need to investigate further) 
GREEN 
(Low risk, continue to monitor) 
�



Potential scorecard...
ACME SOIL ANALYSIS COMPANY

Report for Mr A. Farmer
(who has a grassland field that needs some lime, 
has had a fair bit of P added and is compacted)

Would be followed with links to or hard copy of background 
information  on the parameters measured, especiallyif red 
or amber.



Backed up by details...
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Bar chart classes Traffic light
colour

Description of this class (e.g. toxic)

0-1.7 VL – risk to production

1.8-4.4 L – potential risk to production

4.5-9.4 M-

9.5-13.4 M+

13.5-30.0 H – potential risk to environment

> 30.0 VH – risk to environment
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Love soil picture

Making more of the 
results



Potential for benchmarking

• As in the current SRUC ‘AGREcalc’ where 
you can see your carbon footprint in relation 
to others

• You will be able to see how your soils 
perform against comparable soils and over 
time

• Benchmarking will improve the more data is 
entered









Questions

• Would that be useful?
• Would the ability to relate values regionally 

and/or over time be useful?



Why measure soil quality?

• Think of it in terms of:

• An MOT for your soil Or A check up at the 
doctors

• Working towards 
(i) rolling out soil quality testing
(ii) ‘what if’ model for knowledge exchange



‘what if’ model for knowledge 
exchange

• To get across the interactions that go towards 
soil quality

• To present some basic scenarios for 
management change

• Lead you to other sources of information



Interactions within soil quality

Physics Biology

Chemistry

No perfect solution
Just different solutions
With varying outcomes

Too much
Loss of £
Pollution

Just right
Good for £

Too little
Loss of £

‘Goldilocks’ scenario



Background information – effects of general 
management options

DRIVER Reduced  Tillage

Biology

+ve

Earthworms +
Microbial biomass +
Enzyme activity +
Biodiversity +
Natural enemies +

EFFECTS
-ve

Slugs +
Weeds +
Diseases +

Chemistry

+ve Soil Organic Matter +

-ve

Nutrient Loss -
Herbicide Use +
Pesticide Loss
Nutrient Immobilisation

Physics
Soil Structure +/-
Trafficiability +
Water infiltration +
Yield -

Margin Short Term -
Long Term +
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Knowledge introduction – visual tool

• Rationale was to visualise those complex 
interactions

• To give rapid overview of the general 
responses to expect



Knowledge introduction – visual tool
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Field Conditions

Please enter the conditions for your field
Soil Type i.e. Sandy, Medium or Clay Sandy
Climate i.e. Cold Wet, Cold Dry, Warm Wet or Warm Dry Warm Wet
Cropping i.e. Arable-combinable, Arable-roots or Grass Arable-combinable

Management Change

Please enter Management Change Cover Crop
This can be:
No Tillage
Reduced Tillage
High C Organic Matter
High N Organic Matter
Cover Crop

Effect on Soil Quality Variables
Effect

For the Management and Conditions of: Positive Biology
Cover Crop Slugs
and the soil: Weeds
Sandy Disease
the climate: Soil Pathogens
Warm Wet SOM
the cropping: N
Arable-combinable P

K
pH
CEC
Nutrient Loss
Herbicide
Water Infiltration
Trafficability
Soil Structure
Yield

Key to Outcomes
Positive

Negative



Question

• Would that be useful as a way to think about soil 
quality?



Thank You











Earthworm types

• Red worms – vertical 
burrowers and surface 
living

• Pale (+green) worms – soil 
feeding

• Stripy worms – compost 
worms






