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Topsoil Legacy

10-year horizon

Long term data base
Local Climate and soils
~armer-led

Positive discussion forum

Paid Ecosystem Services
— Water quality

— Flood resilience

— Carbon storage

g(PP interrey

North Sea Reglon

European Regional Developr Fund EUROPEAN UNION




Overview
Scope

* How water moves through the sail,

influencing soil health, nutrition, crop growth

and development

* Influences surface/subsurface water
availability and quality.

* Relate observations to crop growth and

development

Approach

« Compare and contrast soil structure and

characteristics, under different tillage
regimes:
J Traditional ploughing

J Combination of traditional ploughing, intensive surface

cultivation, both underpinned by heavy organic matter

inputs

e  Transition from traditional ploughing to zero tillage

J Long term zero tillage.
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Local Partners

Host Farmer: Edwin Taylor, S ] | , .

Durham Fields Farm

Host Farmer: Keith Cook,

Houghall College Farm

Host Farmer: Stephen Gregson,

Old Burdon Farm High Sharpley| &

Frontier Agriculture Ltd.

Tyne Rivers Trust
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Site Investigations
.. &

e Durhaom Fields Farm

— Tyne Catchment upland arable >~ A
— Acidic loamy/clayey soils ol

— Demo sites: two tillage methods / =

— Existing Base UK and Frontier Trial:

« Houghall College Farm
— Durhom Agricultural College
— Free draining alluvial loamy soils

— Change trad. plough to zero till. No
transition

Lower Organic Matter inputs
. ngh Sharpley

Situated on the Magnesian
Limestone Aquifer

— Base rich loamy/clayey soils :
— Comb. of trad. plough & min tillage ¥
— Heavy annual Organic Matter input Control
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Trial Set up

* Soil samples 11 sites (10 in-
field, 1 control) per field at
300, 600 and 900mm

e Control: uncultivated hedge
line

* Infield: Primary site

* Infield: 9 Comparator sites
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Primary Site Observations &

« Remote Data
Capture

o Rainfall and air temperature.

o Soil temperature and soil
moisture every 100mm to
800mm

o Soil pore-water at 200, 400, 600
and 800mm depths

« Data Used to S -

Calculate soil infiltration rate

Monitor soil pore water KPa
through the soil profile and
uptake by the crop

o Monitor soil volumetric water
content and temperature through
the soil profile
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Further Observations: All Sites

e Upper 300mm
e Soll Fundamentals analysis:

O

O

O

Soil characteristics,
Soil chemical analysis:
Soil biological analysis:

Soil microbial activity

¢ Visual Examination Soill
Structure

e \Worm Count

SOIL/ /PFUNDAMENTALS
Soil Life
Fundamental
report delivers

Practical assossmonts:
+ Flold evaluation

* Sampling

* Soll Roport

Leading to:

+ Flold Inspection roview
+ Discussion of resuits

* Action planning

Soll charactoristics. toxturn
PH. organic mattor and imo
requirerment. The starting
point for soll management
discunsions

Ao observations or solt
conditions at sampling

BIOIOGICH Pt rarmanco

Report dotans and location
map 1o sdentiry the nesd or
part of the newd sampilod

Macro and micro
MLHIONE resuts ror
Crop nutntion planning
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Micrabial activity moasured by ©0. burst pius sol ractons required ror good biologicar activity.

Soll Life demonstration sites

WOIKING with §ix growos, Aongside colloagues at
KINGs Crops, wo'vo devolopod six nokd scate sol
management domonstration sitas

Qver tho rotation wo'll assess and domonstrato
various mothods to Improve the sustainabliity and
parformance of difforent soll types in a number of
situations and locations

ocation S0l type

Devernoey, Yorkshin Ciay 1oam

Soil care in action

Spocine site chalenges/Hierventions belng rvestips

LBING Cover Crops & S0 INOTUANLS AN OTALONA) Manemant 1o
Improve sofl structune and Blologies sctivity:

Haadington Fast

Lothian Sy cy loam

SON SUUCLUNE ANG OGNV MAtLer Ievers/ Widemng the rotation
Producng potatoss without the use of & plough

Silty Clay 1A, HIgh aititude - Yol
PEAIN GOl songer and 1ose heat
MOME (pIdly n BT

Congatt, Ourham

Ofgaree mattur levess and mictobiol sctivityAusing Imported organic
MALONAIE. COVEF Crops and grass leys

Nussinglon, Watalord,

Cambridgeshire vy team

Iack-grass and compaction/iang term Use of cover crops
AdOresalY) COMPACLon Lo enabila opBMUM reoting

11055 Of Wy

Vo sandyAmy ciay o3

Organe matter vy and water tetenton/reducing cultivations, min (i
faducing manacalisation through improved organic mather,

Tonbndge, Kent Biity Chay 10am

The use of Catch Crops 1o Improve soil heaith

For more information call 080(

227445 or visit www.frontiensg.co,uk

W @frontierag




Mobi-Lab

Mobile lab developed
through EU Horizon 2020

Project

Sample Nitrogen levels
within:

— Plant tissue

— Water

- Soil

Soil samples:
300/600/900mm

10 infield samples per field

Hedgerow sample taken as
uncultivated comparator

Samples taken 3 times
yearly
— Pre-winter/Post Harvest
(Ogt/Nov)
= Post¥Winter (Feb)

— Pre=HMarvest (April-June)

This project has received funding from
the European Union's Horizon 2020
research and innovation programme
under the grant agreement No. 765262.




Project Output Summary

 Compare the uncultivated control site soil parameters to the
infield cultivated sites.

 Compare primary site soil parameters with the infield
comparator sites

* Analyse possible barriers to nutrient availability in the soil and
uptake by the plant

* |dentify nitrogen within the soil profile; estimated losses
below 900mm depth and potential savings through
appropriate fertiliser application

e Assess wider benefits of effective infil
retention.
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Primary Stakeholder Involvement

T T

3 Demonstration Farms
Frontier Agriculture

Tyne Rivers Trust

Wear Catchment Partnership

o Durham County Council drainage team:
reduction in highway flooding can be
mitigated by improving water infiltration,
reducing agricultural run-off.

Wider Catchment Based Approach

o Agricultural land management is the single
biggest factor influencing water quality, flood
risk management and carbon storage
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Messages to the Wider Farming
Audience

* Promote farmer-led integrated land, surface and
groundwater management.

e Gathering and analysing local data captured under
local climatic and soil conditions

* More specifically:
o Water infiltration and retention.
o Soil health indicators
o Management of the Nitrogen Cycle
o Distribution and availability of Nitrate in the soil profile.
®
®
®

Uptake of Nitrate by the plant
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Estimated loss of Nitrate to ground

Barriers to Nitrate uptake and potenti
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Any
Questions? T
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