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CONTEXT

e Regulation framework aiming at reducing the pesticide
use / dependency

e Need to design innovations considering a real break-away
from current cropping systems

The continuum (Cliff Ohmart, ENDURE Conference 2008)

e Need to assess those innovations comprehensively and
reliably

- NEED FOR SPECIFIC ASSESSMENT TOOLS
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e To appraise the performances of the systems (in terms of
environmental impact, economic viability and social
equity) taking into account a widened range of criteria;

e To recognize the existence of different systems of
values or preferences associated to the cropping systems
or practices;

e To analyse cropping systems which are not necessarily
economically viable or technically feasible in current
context, but which could be sustainable under
different conditions;

e To assess innovations using patchy and sometimes
limited knowledge coming from expertise.

> DEXiPM: A MULTI-CRITERIA, MULTI-SCALE, MULTI-
STAKEHOLDER, DYNAMIC ASSESSMENT TOOL

Wendure

ersifying crop protection



DESIGN APPROACH

Diagnosis:
objectives, constraints

Context

GUIDE LINES
Cropping system
design
Prototypes
Adaptation PROTiTYPE
Context Multi-criteria
assessment
INNOVATIVE

CROPPING SYSTEMS

%’m

Adapted from Vereijken, 1997;
Lancon et al. 2006

=

ENDURE
Crop protection
strategies limiting
pesticide use

System Description
in SCS
Current System (CS)
Advanced System (AS)
Innovative System (IS)

DEXiPM,
Sustain’OS, etc.

~_fields ~
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Input attributes Water use

Aggregated attributes j Resource use Energy use
Land use
Mineral fertilizer use
Environmental Fauna
sustainability Aerial biodiversity < EEE

Air emissions

Environmental quality Water quality

Soil quality

Potential profitability

Real profitability

Production risk

Overall Economical

Autonomy

|

sustainability sustainability

Viability

Investment

Access to knowledge

Production chain Access to inputs

Access to output market

Health risks

Social

Farmer Operational difficulties

sustainability

Job gratification

Accessibility of product

Society Acceptance

Landscape perception

AN

Employment
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...directly linked with the system and context description

Context input independent ng h
from the system Medium
Local availability Low
Of water
None

Risk linked to
dry period

UTILITY FUNCTION
| o Aggregauon ruies can pe:

use - Fixed, mainly based on knowledge
i on bio-physical processes
Mi I . . e
Resource | fertilizer | - - Adaptable, depending on specific
use use contexts or user priorities

e More details this afternoon during
session W1 and in Endure report
DR2.22 _
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Option Current C5  Innovative [
Leaching rizsk [zo0il and climate] wery high werny high
Rotati(Runolff risk due to context I I arley—
Field erosion risk due to context liv lin 1eat—
Hydromorphic soil no hio er—
Potential yield mediurm to high medium ta higk
R egional intenzification not Favourable | not favourable
PesticiAvailability in uncropped land low b mediunn |l ba redicm
_Non-productive areas Lows proportion | Low proportior
Mean IAverage market price mediurm to high medium ta high
Labour hourly wage high to mediurn high to mediun
Fen ¢ Context inputs independent from the system
N e System inputs
"0« Context inputs dependent on the system B
K,
Till age Soil cover mediurn [41-60 high [51-100%
TFI of inzecticides medium: 11-2] | laow: ]J0-1]
Deep ti TFI of fungicides high: »2 none
nb/yeaiTF of herbicides high: »2 low: 10-1]
T . Quantity of herbicides" active substance applied mediurm; g [a.5. lowe g (a5 )he
SUperfiy i pesticide TFI very high: TF1 3 low: TF1 10-2]
(mean Pesticide eco-toxicity rmediunm I
Remar F'e_stic:ides use lisl_c : _ high.: rnare thal law :. [0-005]
Soil cover at pesticide application rediurn [21-607 medium [21-60
Mineral N fertilizer applications bigh: » 150 kgs medium: RO-15 ent
Organic M fertilizer application note none
Organic amendments niote or liguid m none ar liquid
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1) To highlight and understand differences between systems
(selection of systems to be tested in field)

omparison of options

ttribute Cument CS Innovative CS5

VERALL SUSTAINAEBILITY rmedium

ECONOMICAL SUSTAINABILITY [ very low

—Real profitability [y wery low

Production nisk fow medium
otential profitability very low

—G ross margin [Owy to medium very low

—Production value tmedium to high very low

—p

elling price
Average market price
aluation or devaluation of price due to the system

Valuation or devaluation of price due to crops of e crop sequ efrce
Valuation or devaluation of price due to quality a1d certifi cation reqguiraments

ield
Potential yiedd
Yield reduction
—Hutrition deficiency
Risk of water stress
isk of Nitrogen stress
'—Cﬂve"age of crop NTro gern regrirement
—Weed state
Lweed abundance
—Pest state
Pest pressiire
Pest controf

roduction cost

_C

_E

_C

o st of pesticides
LFotal pesticide TF
ost of fertilizers
—Frreral N fertilizer applicati ons
—Frreral P fertilizer applications
—Frreral K fertilizer applicati ons
o st of fuel
—eep tiffage
—Total murmber of treatrmernt operations (fertifizers amd pesticides)
—Ssuperficial tillage
I—Sr:pe:'ﬂcfaf tiffaqge it the crop (mechranical weedimng)

—Yield reduction due to systermn. otfrer than rutrition and pests or weeds

medium to high
rmediurm to high
neutral

neutral

neutral

medium

rmediurm to high

[y

none

none

fofne

sumus: more than + 25 kg N
rmedidrm to oy

[ow to e dium
tmediurm to lowy

high

friipfr

no

high to medium

high

very high: TF1= 7
high

high: = 150 kg /ha
loww, 0-50 kogiha FP205
mediom: 0100 kgiha K20
rrediurm to oy

no

T or moere per yeal
medium

Fie 17 pey year

Iy 0 rmedidrm

P enalty
[ enalty

[ty

medium

halanced: - 24|

high to mediur

medium
medium
medidrrto o
|

[ TF1]0-2]
medium
mediurr 50-1°

less than 102w
fess thamn 4 pe
high

M-Il mE=pE vam=- e



Current cropping system Innovative cropping system
Overall sustainability Overall sustainability

Economica

Environmental

Social

Economical sustainability

2) To identify:

-System elements that should be
modified (system adaptation) and

Production
-Context parameters that could act valu |
as levers (scenario analysis) = & ' Ligfo lovy, :
Production
to increase the sustainability of the costs

system

Productio ure
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e Main difference with other assessment tools (e.g.
Sustain’OS, see session D1):

model inputs > qualitative information on cropping
practices and context elements (but not calculated
indicators).

e Interest: possibility to overcome the lack of data on
innovative systems that can be estimated in a
qualitative way by expertise

o Limits: complexity of the tree
e Evolutions:

- adapt the DEXiIiPM tree depending on the
availability of data and tools for calculating aggregated
attributes 2> Simplifying the tree by replacing branches
by a calculated indicator (e.g. gross margin or NO3
leaching)

—Extend DEXIiPM to other production chains
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CONCLUSIONS

e DEXiPM, a design support tool:

— To compare systems taking into account a
specific context and different elements of the
production system (farm, territory, society);

— To assess the possible modifications of the
context that could increase the sustainability
of the system.

e DEXiPM, a discussion tool:

— Criteria and aggregation rules are transparent
and adaptable depending on stakeholders
vision of sustainability.
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THANK YOU FOR YOUR
ATTENTION




