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Wallon agriculture in a nutshell
TIME FOR CHANGE ?
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Agro-Environmental context

Surface agricole : 717 527 hectares
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Agro-Environmental context

Imbalance between
production and local needs !

Source: scenagri, 2019
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Concernant les pommes de
terre, le lait et les céréales,

la production wallonne est
comparée & la consommation
alimentaire directe de la
population en Région wallonne
et Bruxelles-Capitale_

Concernant la viande bovine, la
praduction et la consommation
sont données a 'échelle beige
(en tonnes éguivalent carcasse)
car il existe d'importants flux
inter-régionaux.

* Céréales panifiables :
céréales produites & destination
de l'alimentation humaine
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Agro-Environmental context

PRESSIONS ENVIRONNEMENTALES ET IMPACTS

. Changements climatiques Impacts sur la qualité de I'air
" | I
a/ Gaz & effet de serre (2019) Précurseurs d'ozone (Os)
12 % des émissions wallonnes Précurseurs de particules fines (PM, )
Importation Polluants acidifiants et eutrophisants
de soja Particules

co, N,O CH, COVNM NO,  NHs PM,,

1% 82% 77% 31% 4% 92% 14 % des émissions wallonnes (2019)
-

< Perte de biodiversité %
®r atfodiia, _»Porte de biodiversite
= 60 % des effectifs d'oiseaux commun
des milieux agricoles (1990 - 2020)

\ Simplification

des habitats

Pratiques intensives

59 % des superficies

20 % des apports cultivees
Infiltration (2014 - 2018) (2010 - 2019)
nitrate, pesticides

90 % des superficies cultivées
(2015 - 2019)

EAUSOUTERRAINE

Source: SPW, 2021

We need to face the
fact that agriculture
impacts negatively
environment in
many ways and is
threat to
biodiversity !




Agro-Environmental context

Wheat Yield Projections

Maize Yield Projectidns
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Climate change imposes additionnal threats

Source: NASA's Scientific Visualization Studio - https://svs.gsfc.nasa.gov/4974 - https://www.nature.com/articles/s43016-021-00400-y


https://svs.gsfc.nasa.gov/4974

Tom Desmarez PhD Thesis

Land Use optimization to match sustainable diets
BACK TO THE BASICS
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Development of an land use optimization algorithm

= We decided to start from the plate...

Example with the planetary healthy diet proposed by the Eat-Lancet commission

https://eatforum.org/eat-lancet-commission/the-planetary-health-diet-and-you/
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g/day g/day g/day g/day g/day glday
Cereals 300 1047 32 197 9 6 21
Oilseeds KLY 306 0 0 A 0 0
Fruit and vegetables 400 331 1 23 18 19 11
Potatoes 80 65 2 13 0 1 1
Sugar 23 92 0 23 0 23 0
Legumes 30 100 8 15 0 0 2
Meat 92 165 17 0 17 0 0
Fish from fisheries 10 16 2 0 1 0 0
Dairy products 300 137 4 0 0 0 0
Eggs 10 14 1 0 0 0 0
Sweetened beverages 204 79 1 16 0 16 1
Alcoholic beverages 14 101 0 20 0 20 0
Total with beverages 2265 82 286 82 64 36
Total without beverages 2445 83 323 82 100 37
g anmm
Beef 32 31
Pork 88 36
Poultry 58 20

Source: Poux & Aubert, 2018
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Sources: BlueSel, 2012 ; Vanvinckenroye et al, 2016 ;
Decruyenaere, 2017

chicken Consumption index 1,7

Sources : Shahin and Abd Elazeem, 2005 ; Corzo et al,
2010 ; Taschetto et al, 2012 ; Abu Hafsa and Ibrahim, 2018 ;
Savaris et al, 2024




Plant-based
products

Food conversion ratio

Healthy diet

population C
,l' 'Io '
l=' i'
Wallonia
& Bruxelles

\ 4

Food
needs

Animal-based
products

_— e

£ o -

SN

Crop production

A N )
- v % s
. j\

Feed & coproducts

Animal production

Herds dynamics

All PP
Animal duct
prq ucts in Wallonia
conversion
ratio
Permanent

pastures

Cobb 500 Leghorn
? &

73% B -

20%/( #

B

30%

2,5% }?’7

2,5%

Sources: BlueSel, 2012 ; Decruyenaere, 20
2012 ; Vanvinckenroye et al, 2016 ; W



Plant-based Crop production Crops yields
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Development of an land use optimization algorithm

» Consumption >< Production
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' Development of an land use optimization algorithm

» Impact on Walloon Land Use
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Development of an land use optimization algorithm

» Could we go « Organic » ?

Cereals I 75%
—_— All Animals (36)
Rapeseed 55% | ]
Pea I e5% — Dairy Cows (19)
Potatoes NN c5
Pigs (7)
Sugar beet I 80%
A Poultry Layers (4)
maize I 5%
Poultry Broilers (6)
Temporary pastures I 297

08 09 1.0 11
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Organic/conventional animal productivity ratio

Sources : Poux & Aubert, 2018 ; Ponisio et al, 2015 Source: Gaudaré et al, 2021




» Could we go « Organic » ? In theory, we could !
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Development of an land use optimization algorithm
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' Development of an land use optimization algorithm

» For each region, we have a land use that can be converted in cropping system (CS)

Category

[ cereals

Ml maize

M forage

[T legumes
oilseeds

M potatoes

[l sugarbeet

Sandy-loam area '
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FREEDOM TO RESEARCH

Mathieu Delandmeter PhD Thesis

Assessing CC on innovative cropping systems
BACK TO THE FUTURE
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EcoFoodSystem — Innovative cropping systems designed by GXxABT

{3 EcoFoodSystem

Integrated Crop-Livestock (ICLS

Business-as-usual (BAU)




I Soil crop modelling

INPUTS

Plant

Sail

Climate

Initialization

Management

= Sets of differential equation reproducing the behavior of Agroecosystems

Model daily computation

Plant
development

balance
module

Nutrition
module

=» Ecosystem Services (ESS)

)

OUTPUTS

Yield

Stresses

Soil bio-chemical
state (SOC, N...)

Water balance
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limate Change — The not-so-invisible threat

——— historical
—— SSP1 2.6
41 SSP2_ 4.5
w—— SSP3 7.0

SSP5_8.5

temperature (°C)

1850 1900 1950 2000 2050 2100
year

= Using GCM/RCM models (other digital tools !) to downscale climatic projections

7

* MPI (German): average trend

7

<+ MIROC (Japanese): better captures extremes (especially wet)

R

* CMCC (Italian): better captures extreme droughts
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A unique modelling framework

A ISRIC B JRC

World Soil Information EUROPEAN COMMISSION

+2 millions soils profiles

10.206 climatic tiles

Historic records (Agri4cast)
Future projections (RCP scenarios)

5 soil layers
7 descriptors per layer




Multicriteria approach of agroecosystems functionning

.\ organic cay,
oot bo,,

Source : Delandmeter M. - CnG



I Crop production

= Assessment of :
= Cropyield
= Calory production
= Monetary value

= Various patterns
®= |Increase
= Steady
= Decrease

=" |ncreasein
yield variability

/\ Lower stability

Yield [T ha ']
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Soil Organic Carbon (SOC) storage
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Greenhouse gas emissions
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GHG [Mg CO,-eq ha 'year™']
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Audrey Dejoncheere, Project Engineer

Assessing plant-based protein production sourcing

WAL'PROT



I Poster teasing

=  «Modeling the potential of legume crops to meet protein demand under climate
change in Southern Belgium (Wallonia) »

= e.g.with Faba bean

From in situ experiments... ... to in silico environment
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Conclusions
TAKE HOME MESSAGES
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I ake home messages

Digital tools offer the potential to guide the agroecological transition

Soil-crop model are the most powerful tools to assess climate change impacts on ESS

There are efficient means to support the design of future-proof, resilient and sustainable CS
They need to be continuously challenged with real-life situation (new varieties, techniques, etc.)
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Crop Science

Laura, Audrey, Anne-Sophie, Arthur, Mathieu, Tom, Pierre, Christophe, ...

A TEAM’S WORK
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Thanks for your attention

? QUESTIONS ?

e
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