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Why to promote a biodiversity-based agriculture ?

> To increase ecological,
biochemical and physical
processus involved in plants
ﬂ‘ Weedy .
secies  NAtural defence mechanisms

Species A Species B Species A Species C
(Host) (Non-Host) (Host) (Non-Host)

> But, many combinations
between species are
possible (Verret et al., 2020)

Induced”™
S\jﬁtemlc /
Resnstang;;

> And little is known about
how to mix species (and
varieties) to provide

# - Root exudate ecosystem services

- Mycorrhizal fungi
- Pest/Pathogen

Ehrmann and Ritz, 2014
p.2
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Need to produce knowledge and tools to help design crop mixtures

Functional Ecology

Empirical Knowledge N
. .pe Func?ion
Scientific Knowledge (ecological) 1
Trait 2 W |
Function
' (ecological) 2

Classification of species mixtures according
to their capacity to provide the expected
services in the local production context
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First outputs of the EcosysteMIX prototype

Online interactive database on crop mixtures: https://umr-agronomie.shinyapps.io/EcoSystemix/

Ajouter nombres d’espéces ou de
mélanges de la database

Crop mixture network General overview

here, for the service:

T
. Red fescue
« weed regulation » and 2 g §
e E 52 328
the crop « wheat » g £ 8 sf s
N 2 % - & 55
.././ 8 3 g € 2 5 e g = -
= Bird's foot trefoil g g = g g 3 < g £ g
'-||£8|°|$§3°|92
2 8 3 2 8 £ x 3 =
.>-|:|o| gI d‘zl EI Zlbluo)lal
P P B
Barley-Buckwheat 1 1
Barley-Clover-Pea 1
Barley-Faba bean 2 BTt 11
. Barley-Grass pea i
ID card of a crop mixture (ex: wheat/pea) ,
Barley-Lentil 1 1
Barley-Maize 1 1
Production services
P3_Quality_improvement Barley-Ollseed rape
P1_Yield_increase Barley-Oilseed rape-Pea
P2_Yield_stabilization Barley-Pea n i 2 3 ﬂ 6
Regulation services Barley-Perennial ryegrass 1
R1_Weed_control rennial ryegrass~White clover 2
R2_Pest_control —_— Barley-Red clover
R3_Diseases_control —_—
Barley-White clover 1 1 11
Support services
S1_Nitrogen_recycing
S2_P_K_others_recycling
S3_Soil_fertility_improvement —
S4_Pollination
0 5 10 Pault et al., 2021
Number of occurences D 4
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Generic and functional representation of crop mixtures

> Workshops with practitioners and
i L o ol scientists to share knowledge on
plant mixtures

\

-
Z

> 5 ecosystem services:
> Nitrogen recycling
Weed regulation

X
> L"‘

¥

density

> Pest regulation
Cereal , » Disease regulation
e '1 > Production provisioning

Sy

Self provisioning Roots more More NO,
for nitrogen evenly distributed per cereal
in soil plant

Simultaneous cultivation of 2 or more species in the same plot

during a significant period of their cycle wirey, 1979
p.5
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Output of a workshop
O* _ e _Espéce1+Espéce2 je ‘ Especelou Especez ]

Traits
~ Fonctions
. Conditions agronomiques

. Conditions environementales
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Generic and functional representation of crop mixtures

/ . \ Root density
* Height
* Root depth
* Leafangle
* Root growth rate
7 ol * Nitrophilous (N
* SLAor LAl

« Growth habit requirement per kg/MS)

~

4 )

Ability to produce
allelopathic compounds

)

* Needin PK
Biomass production . NDFA
k potential / \° Water requirement

Sowing date )
Insertion mode
(synchronous vs asynchronous)
Sowing arrangement
Fertilization

)

Initial soil nitrogen
Weed types
Level of infestation

year y-1

Favouring the competitiveness Water and nutrient

of crop mixtures for light absorption capacity of the
interception crop mixture

T~

Increase the competition of the
mixtures towards the weeds

/

Difference between the
length of crop cycles
(coexistence period)

\

- /

- 4/

Growth rate

SLA or LAI

Biomass production
potential

Growth habit

Initial soil nitrogen
Weed types

[ Tillage frequency

Level of

e ] |

Residues
management

infestation
year y-1

Temporal soil
occupation

] [ Spatial soil occupation ]

Avoid weed germination
and establishment

WEED REGULATION IN CROP MIXTURE
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Plant traits
Agricultural practices
Environnemental conditions

Functions
Meta-functions
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Egalité
Fraternité

Main functions involved in 4 ecosystem services

Disease regulation

Weed regulation Nitrogen recycling Pest regulation
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Next steps

> Validate and quantify the functional
relationships Traits/Functions/Service

» Qualitative hierarchical multi-
attribute model (ex. Dexi)

» Knowledge elicitation (workshops,
interviews, surveys)

» Litterature / Database/experiment

> Assembly rules of traits in crop mixtures

The most oggregoted
criterion

Unility function #1

Aggregoted criterion

Utility function #2

Bosic criterio

Option assessed

abundance abundance

Communities

Convergence Divergence

Y TR Y I

in Loranger 2015, from de Bello et al., 2013
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Craheix et al., 2015
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Thank you for your attention!
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