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SUSTAIN Context

C Soil = a non-renewable resource that must be protected (food,

clean water, biomass and raw materials) ."
ASoil degradation = still accelerating (e.g. erosion, compaction). &

C Need to develop indicators for monitoring of soil degradation
(properties and functions). '

C Soil biodiversity (earthworms, nematodes)
- impacts on soil functions (burrows, casts, OM cycling)
- contribute to ecosystem services
C Need to assess impact of key stone fauna group (earthworms and
nematodes) on ecosystem services

C New agricultural practices are applied by farmers (no, or reduced tillage)
C Need to assess impacts of new practices on biological and physical soil
properties

C Need to develop an approach to evaluate the
socio-economic sustainability of new practices




SUSTAIN Objectives

C Understand how reduced tillage systems, as compared to
conventional tillage systems, impact soil functional biodiversity and
soil functions such as:

- soil structure maintenance

- organic matter and nutrient cycling

- water regulation and filtering

- pest regulation

C Quantify the consequences of reduced tillage systems on soll
ecosystem services

- food production (quantity and quality)

- greenhouse-gas (GHG) mitigation

C Investigate the socio-economic sustainability of reduced tillage
systems

- economical balance sheets at crop system level and rotation

- sociological surveys of f a r mmativation

C Develop and disseminate tools such as
- soil disturbance-indicators

- Life Cycling Analysis to evaluate the environmental impact of tillage systems
- Modelling tools to evaluate the socio-economic sustainability of tillage systems



SUSTAIN collaborative approach

C SUSTAIN will be conducted in France and the Netherlands in order :
- to compare data from European countries strongly interested
in the development and evaluation of reduced tillage
- to benefit from the complementarities of the experimental
sites which will hep to derive generic soil quality indicators
- to exchange and enhance the skills of the research groups

C SUSTAIN will analyse new data recorded during the project
combined with assessment of existing datasets already recorded by
each teams
C Combination will allow for a boarder perspective, reflecting different
time scales.

C Tasks will be carried out at experimental field sites and through
regional farm networks

C Combination will allow for the integration of studies carried out under
controlled experimental conditions versus on-farm conditions, different
geographical levels (site, regional, national)



SUSTAIN collaborative approach

C SUSTAIN will benefit from :
Alnteraction with an orientation committee, composed by:
- scientists (e.g. Michiel Rugters)
- end-users (e.g. Frederic Thomas from Base association, Joke De
Geus from LTO)
- profesionnals et european agencies (e.g. Ciro Gardi from JRC)

ACollaboration with ECOSOM (SNOWMAN project)
- Complementarity of study sites, of research topics (OM
management in ECOSOM, microorganisms in ECOSOM,
nematode in SUSTAIN), of ecosystem services (drought resistance)
- Common meetings, common sampling startegy, common result
discussion

AExpertise from German colleagues
- Martin Potthoff from Research center for agriculture and
Environment (univ. GOettingen)
- Stefan Schrader from Institute of Biodiversity of the Johann
Heinrich von Thuenen-Institute (vTI).

~



SUSTAIN Work plan (7 WP)

Agricultural practices (tillage, reduced tillage, no tillage)

: ll WP3 : Soil functions

WP2: Soil biodiversity o Soil structure maintenance
- Earthworms - Water regulation and filtering

- Nematodes - OM and nutrient cycling

\ - Pest regulation

WP4 : Ecosystem service
-Food production
-GHG mitigation

/

: WP6 : Modellin
WP5 : Sociology and econom J
- Sociology 4‘ - Indicator development

- Farm economics

- Environmental impact evaluation
- System sustainability evaluation

uolneulploo)d : TdM

WP7 : Dissemination




SUSTAIN T Time table

2011-S2 | 2012-S1 | 2012-S2 | 2013-S1 | 2013-S2 | 2014-S1 | 2014-S2
WP1 X X X X X X X
WP2 X X X
WP3 X X X
WP4 X X X
WP5 X X X
WP6 X X X
WP7 X X X X X X X
A WPL1: Coordination du projet
A WP2 : Biodiversity
A WP3: Functions
A WP4 : Ecosystem services
A WP5 : Socio-economy
A WP6 : Modelling
A WP7 : Dissemination



SUSTAIN Field sites

C 2 approaches

Experimental sites
(WP2, WP3, WP4)

Farm network
(WP5)

France

- Brittany
(Kerguéhennec)

Netherlands

- Flevopolder
(Lelystad)

- Hoeksche Waard
(Westmaas)

France Netherlands

- Brittany - 2 regions

22 farms Flevopolder

(11 pairs of farms) Hoeksche Waard
= __Ul’/}
% Flevopolder
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SUSTAIN - France i 3field sites

Experimental station of Kerguéhennec (Morbihan dept.) of CRAB since 2000

V 2 experimental designs under conventional system FKT and FKA

V 1 experimental design under organic farming (FKO)

"Transfer" experiment
FKT

-> impact on ruroff

/- /7/
7 A

"Agronomic" experiment
FKA
-> impact combined with OM input:

vJ

"Organic" experiment
FKO

Soil derived from micschist, Dystric Cambisol (FAO) with a loamy texturehagia organic matter (4.3%)



SUSTAIN - Netherlands - 2 Field sites

In the 2 field sites,
conventional and organic managements =7

| Lelystad(experimental

B Wi farm of PPO since 2008

U )
I,_p'_';'

Hoeksche Waard ;’ . Yy
(farmer fields, since 2009) | -

Two areas reclaimed from the sea. Calcareous mdoam
soils with clayjloam texture.




SUSTAIN - France & the Netherlands i Farm networks

e,
France %
- the network (11 pairs of farms) exists still 2003 (network TCS). &

- will be increased in order to integrate more geological and climatic

contexts

Netherlands
- the network already exits (5 farms) due to collaborations between

- PPO and farmers
- University of Wageningen and farmers



SUSTAIN - WP1 Coordination (Univ. Rennes)

Task 1.1 -> General management

A Meetings
- Kick-off meeting (9-11 january)
- Meetings for results presentation
(in collaboration with Ecosom)
- Last meeting for stakeholders
A Phone meetings every 6 months




SUSTAIN - WP1 Coordination (Univ. Rennes)

Task 1.3 -> Database implementation

A Database « SUSTAIN» will include biological, physical, chemical,
metadata

A Implementation using Merise method (relational tables)
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SUSTAIN - WP1 Coordination (Univ. Rennes)

Task 1 -> Deliverables

Milestones' and expected results

M1-1: Kick-off meeting with harmonization of sampling protocols and procedures and data base
Development (Month 2)

M1-2 : meetings (Months 12, Months 24, Months 36)

M1-2: annual report on progress and refults (Month 12, Month 24)

M1-3: final report on progress and results (Month 36)

Deliverables

D1-1: Report on kick-off meeting with Publication of i) guidelines for protocols and procedures for soil
monitoring (biological, chemical and physical)applied by all partners, ii) a methodology for social and
economic studies defined through a common survey (Month 4)

D1-2 : SUSTAIN Database (conceptual)

D1-3. Annualprogress report (Month 12, Month 24)
D1-4. Annual progress report, midterm (Month 12)
D1-3. Final project report to Snowman secretariat (Month 36)




SUSTAIN - WP2 Functional biodiversity

Evaluation of tillage systems on soil functional biodiversity
(experimental sites)

earthworms nematodes

Task 2 -> Deliverables

Milestones? and expected results
M2-1: Earthworm sampling (M6).

Results: Earthworm abundancl and biomass, density and ratio of ecological groups (epigeic,
endogeic, anecic), species richness.
M2-2: Nematode sampling (M6).

Results: Nematode community structure, index as (list of index and their signification)

Deliverables
D2-1: Dataset of soil biodiversity (M18)
D2-2: Implementation of Database (M18)

D2-3: Publication on the impact of tillage system on earthworm and nematode community (relation
with WP7) (M36).




SUSTAIN - WP3 Soil Fonctions

Task 31 -> Soil structure maintenance

Characterisation of soil structure

Soil- Soil stability

aggregate Soil
distribution micromorphology

Task 32 -> Water regulation L

Capacity of soil to regulate water movement

Watgr Contribution Hyd raulic Decagon (near saturation)
retention of runo_ff and conductivity
erosion

S1-2012 Beerkam (at saturation)



SUSTAIN - WP3 Soil Functions

Task 33 -> soil organic matter characterization

Changes in soil C stoks (sequestation) with time and depth

Elementary analysis (C, N, C/N)
SOM <

Physical characterization (granulometric)

Task 34 -> Nutrient cycling

Changes in mineral N (NO3 and NH4+)
-> data from Dutch site (Westmaas)

Task 35 -> Soil filtering

Monitoring of pesticide losses in relation to run-off experiment
(French site, FKT)

Task 36 -> Pest regulation

- Nematode community structure (phytoparasit nematode)
- Nematode dispersion

S1-2012



SUSTAIN - WP3 Soil Functions

Task 3 -> deliverables

L — e —

Deliverables
D3-1: Implementation of the database with analytic results (chemical and physical data) for each site

(WP1) (M18).

D3-2: Delivery of data required for modeling (WP6) (M18)

D3-3: Publication of the results on soil functions as affected by different tillage systems, in
relation to biodiversity (WP2) (M36).




SUSTAIN WP4 1 Soil ecosystem services

Task 411 Food production

C Quantity (yield t ha 1)
-> 3 crops will be evaluated in French sites
(maize, wheat, rape)

C Quality

- technological quality (protein content for maize, wheat; oil content for rape)
- sanitary quality (Mycotoxin)

C Aquisition of new data + valorisation of existing datasets (France, the Netherlands)

Task 421 GreenHouseGas emission (CO2, N20)
C Measurements of CO2 and N20

A Dutch site : analysis of data from Lelystad
(since 2008)

A French and Dutch sites: evaluation of C
stocks in 2012




SUSTAIN WP4 1 Soil ecosystem services

Task 4 -> deliverables

Dzliverables

Task 4.1 Food production (crop production)

D4-1: Datasets for creation of crop production referential (used in WP5) and to be
incorporated in the project database to be used for modelling of the interaction between soil
biodiversity, soil functions and soil ecosystem services (task 6.1, WP6).

Task 4.2 GHG

D4-2: Datasets for GHG emissions and C stocks to be incorporated in the project database
and to be used for modelling of the interaction between soil biodiversity, soil functions and
soil ecosystem services (task 6.1, WPB6).

D4-3. Presentation of results to relevant end users (task 4.1 & 4.2)




SUSTAIN WP5 1T Economic and sociologic assessment

Objectives and tasks

To assess the innovation processes, farmers undertake when they modify their
agricultural systems.

( ’

C application of a socio-agronomic approach using survey of farm networks
« Survey of Cultural practices » composed in 3 parts

|

Agronomic part Social part Economic part

Farm production Farmer profil Production (sale price)

Agricultural practices Social relation of the farmer Production costs

Inputs, Perceptions on their practices Mechanisation charge

Yields l denti ficati on qf |Workduration bquests
Machien uses

C will be done on farm networks



SUSTAIN WP5 1T Economic and sociologic assessment

Task 5 -> deliverables

Milestones® and expected results 7
M5-1: Evaluation of the relevance of the technical choice related to pedologic and climatic contexis, |
as well as tillage systems and crop production. :
M5-2: Identification of major motives for these practice changes; perception of their practices
according to soil ecosystem services; identification of their attempt/requests from policy and
research.

M5-3: Analysis of farmers’ perceptions on soil ecosystemic services related to their practices.

M5-4: Evaluation of economical performances of the studied farms

%%

Deliverables

D5-1. A communication tool to i) raise awareness and to transfer knowledge on soil ecosystem
services related to agricultural systems (tillage vs no-tillage or reduced tillage) and ii) give advice on
the system application conditions

D5-2: Training for farmers and technicians with integration of results from SUSTAIN.




SUSTAIN WP6 T Modelling

Task 6.1 1 ldentify and develop indicators

Multivariate data
analysis >
from WP2, WP3, WP4

Indicator
development

Task 6.2 1 Evaluate environmental impacts on soil quality with Life Cycle Assessment

— Impact Indicators
Minimum Data Set e test recently developed
SOIL indicators
CHANGE IN SOM g
CLIMATE
COMPACTION
PRACTICES > - | develop a new
BIODIVERSITY <« | indicator

Task 6.3 17 Evaluate the eco-social sustainability of tillage systems

MASC method System
(from INRA) >  sustainability
on farm networks evaluation

24



SUSTAIN WP6 T Modelling

Task 6 -> Deliverables

g"'
[
Deliverables

Task 6.1: |

D6-1: Indicator of soil quality (M30)

Task 6.2:

D6-2: An LCA indicator of impacts of tillage systems on soil biodiversity (M30)

Task 6.3

D6-3: Workshop addressed to farmers and agricultural technicians, presenting the results and
performances of the different systems studied (related to WP7).

D6-4: Production of a booklet of the broad for public, presenting the key facets (levers) for
sustainability of agricultural systems (related to WP7).




SUSTAIN Risk project and

Risks are limited "%
- The coordinator (Dr. D. Cluzeau) will be supported by Guénola Péres
- The number of partners is limited &
- The partners have a positive history of cooperation within and outside
projects:
- the French partners (UR1, INRA, CRAB) have successfully
collaborated in the past (PRIR-MQO) and have jointly supervised 4 PhD
projects.
- UR1 and University of Wageningen started their collaboration in
February 2010

To avoid another type of risk, temporary employees (except those

supporting coordination) will not be engaged for longer than one year
(no PhD or long post-doc).

In case of disagreement between partners -> project manager will act
to solve this, and the Project Board will be approached to mediate.

26



SUSTAIN WP7 - Dissemination

Dissemination budget : 12.000 euros + 15.000 (staff) + 21.000 (travel)
-> 48.000 euros

Task 7.1 7 Internal communication

A Meetings
- Kick-off meeting (9-11 january)
- Meetings for results presentation
(in collaboration with Ecosom)
- Last meeting for stakeholders
A Phone meetings every 6 months at least

During project

Task 7.217 Communication during project

LN =F AR

Web site

During project and after period of project 27



SUSTAIN WP7 - Dissemination

Task 7.3 17 Dissemination of results

Scientific publications and
Colloquiums (national, international)
4 4" International Congress

v-i- 'EUROSOIL 2012
'c._._.h,ﬂtr m.‘ .

Technical guidelines,
in French, in Dutch

Farmer training
Student education

During project and after period of project


http://nl.sitestat.com/elsevier/elsevier-com/s?ScienceDirect&ns_type=clickout&ns_url=http://www.sciencedirect.com/science/journal/09291393




