prevent and manage occurrences of decline events in walnut.

« Comparison of simulated and observed values

« Sensitivity analysis using dexisensitivity R package (Allart et al.
2025) to assess the relevance and respective impact of the
selected influencing factors (parsimony)

BASELINE ARCHITECTURE

v Dedine risk
v Initial state of the plot
q Dedine status
q Trunk wounding
4 Planting conditions
{ Tree-straightening
v Tree exhaustion factors
4 Erratic debudding
4 Defoliation
Damage factors
v Root damage
Ink disease
Armillaria
Root asphyxiation
v Woody tissue degradation
Botryosphaeriaceae + Diaporthe
Bleeding canker
Xylophagus pests
Drought
> Chlorosis
Lethal factors
4 Thousand cankers disease
> CLRY
Secondary/weakness pathogens
4 Nematods
4 Others

he

>

Chlorosis 9 can lead to decline in walnut and is mainly triggered when
pH exceeds 8 and when active limestone levels reach or exceed 5%.
Chlorotic situations can be improved by adding chelated iron and can be
aggravated by soil-related factors (compactness, hydromorphy, presence
of Armillaria mellea), cultural factors (excessive planting density, sensitive
cultivar) or meteorological factors, such as low spring temperatures.

WHAT’S NEXT ? RIOCLIMSOLNZ

Ultimately, to develop a practical decision-support tool for growers, this qualitative model will be combined to
BioClimSol (Lemaire, 2018), an empirical quantitative model, i.e. a parametric equation assessing the suitability
of a species to its growing location (prediction of decline probability based on soil related data and on current
and predicted climate characteristics). IPSIM complements BioClimSol in its ability to take into account the

impact of cultivation practices and biotic factors on the risk of decline.
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The general architecture of the model dictates the way in which the selected
factors impacting walnut decline combine and compensate each other. Each
rectangle indicates a submodel, one of which is detailed in the “focus example”
section. Here, decline factors are classified into four main categories, highlighted
by the > symbol. Decline risk, the target variable, has three output levels: no to
low risk, medium risk and high risk of decline occurrence.

FOCUS EXAMPLE

Chlorosis

Bibliographical data,
expert opinions and
field observations

co-construction workshops
(growers, technicians).
Selection of the relevant
influencing factors and
interactions, weight
adjustement

Model adjustment (IPSIM
modeling is sensitive to
overparameterization)

v Chlorosis risk
4 Active limestone
q o
v Aggravating factor
v Soil
4 Compacity
4 Hydromorphy
4 Armilaria
v Growing practices
4 Planting density
4 cultivar
4 Mean temperature (march to may)
4 Chelated iron fertilization
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aggregative modeling based on the
DEX method (Bohanec, 2003). IPSIM
models are built with the DEXi*
software and allow a complex
problem to be broken down into less
complex problems, which are easier
to solve independently :

Exposition
Drought
Topography

Decline
Hydromorphy

Ink disease
Phytophthora

presence

Model
output

Base
attributes

Aggregated
attributes

—
Difficulty of the problem to solve

IPSIM models are generally built

following five steps :

Defining attributes

Defining attribute scale

(8 Use value intervals

Desraton

Aggregation table
construction

Database construction

Model driving

Model performance
assessment
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