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Cost of the problem

The assessment explored the total costs of .o

medwum

soil degradation: medkmhigh

A The total quantified costs of soil S o
degradation are estimated at between
£0.9 bn and £1.2 bn per year.

A Compaction and loss of soil organic
content account for 39% and 45%
respectively of annual costs.

A Silts and sands account 67% of total _
estimated erosion costs, and clays and £y
sands for 91% of compaction costs. R

A Almost 80% of total quantified costs occur
offsite.

A In terms of soilscapes, arable farming
accounts for over 70% of erosion and i
compaction related costs. S L3
Lt ok Y
oo Spatial distribution of predicted
probability of compaction




Cost of compaction

Relationship between maize silage yield and soll bulk density
(Quebec)

Sandy loam soil
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Traffic control effects on energy/costs requirements
(kWh/ha) (£/hg)

No traffic Trafficked

Shallow plough 13 (£5) Shallow plough 32.5 (£13)
A 60% reduction

Harrow 7.0 Spring tine 16.0
Drill 7.5 Power Harrow  30.0
Roll 7.5 Harrow 8.0
Drill 8.6
Roll 8.4

TOTAL 22 (£9) 71(£30)

A 70% reduction

After: Chamen, 1992

*After: Nix 43d Edition (2013) ¢.25p/kWh .
at 65% Tractive efficiency (Innes aKkdgour, 1980) Soﬂ&Waier
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Causes of structural damage

AMachinery
AWeather
ALivestock
ANature

AFarming practices
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Good soll structure

sirucureless sane -

* Massive (structureless clay)

* Prismatic @ @ @

 Granular @ @ @

i = Y- 4
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Good soll structure

ALargepores and smatggregates

APlant roots need to push aggregates
away from them as thegrow

0 They need somewhere to push the soill
that they displace

ATherefore, aggregates should be sma &
than the diameter of the plant roots

ALots of small (<1 cm diameter)
aggregates are better than a few larg« | .,
aggregates/clods |

SoilaWater



Aggregate Stability

Grassland Arable (60 years)
3% SOC 1.5% SOC
Highfield Arable/Grass Rotation Experiment
Rothamsted Established 1949)

7

ROTHAMSTED
RESEARCH
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Visual soil assessment

GOOD CONDITION VS = 2
Soil dominated by friable,
fine aggregates with

no significant clodding.
Aggregates are generally
sub-rounded (nutty) and
often quite porous

MODERATE CONDITION VS = 1
Soil contains significant
proportions (50%) of both coarse

clods and friable fine aggregates.

The coarse clods are fim, sub-
angular or angular in shape and
have few or no pores

e B et i
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POOR CONDITION VS = 0
Soil dominated by coarse clods
with very few finer aggregates.
The coarse clods are very firm,
angular or sub-angular in shape
and have very few or no pores

After. Shepherd (2000), Visual Soil Assessment, Volurbhanticare

ResearchNewZealand

SCORE CARD

VISUAL INDICATORS TO ASSESS THE POTENTIAL FOR GREENHOUSE GAS
TMISSIONS UNDER PASTORAL GRAZING

SOIL & PLANT INDICATORS

Land ownar Land Ute Dste:
Skw locaton GPS ref

Sod yype Sol desufcanon

Drainage clans 0. 195 Yopsoll depth:

Textursl group: DSM D&wu Loamy DF-m Loamy
topper 1mi Ocowss stey [Jrine sy Ocayey Dresy

Visud indicators af

Visual Score (V5! Weighting VS Ranking
GMG Emissons oo =

Testural growp (p, 161

[Scoring protucul n gven Below') i «2
S0 povoary

L «3
Nurrbar and colow of sod mcttiey

p 9 «]
Soll Colowr

o201 i i «1
Pastire gualey

.34 | | «d
Pasture growes

i 42 i | «2
Pastire Colons & Qrowth relative

12 urine petzhes (n. 431 «2

Amaut and fonm od N appled 4 A2
(Sceeng protocol s gven below’) { «2

Mocking rate

(Scpeng pratocol it gven Below’ «d

GHG EMIBSION INDEX (Sum of YS renkings| ]
Hagh potertal fur GHG smasom «

Maoderate potertial foe GHG emasces | Y426

Lovw potert! foe GHOG enmsons > b




Visual soil assessment
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Assessing soll structure

Profile pits

Penetrometer

Conductivity scanning




EMI Scanning

Before sub-soiling

(After: Smith, 2001)

After sub-soiling

Gateways

Compaction




Assessing soll structure
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Assessing soll structure
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Assessing soll structure




Google Earth
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Traffic management
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