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Objectifs: Connaissances, outils & systemes
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|Systemes de culture|

e ﬁ o
Etude de simulation avec FLORSYS
- Perte de rendement due aux
adventices?
- Quels traits de cultures reduisent
la perte de rendement?
- Quelles techniques alternatives
I aux herb|C|des’>
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La parcelle virtuelle FLORSYS

Inputs chosen Biophysical Detailed outputs on Indicators of
processes weeds and crops weed impact
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Management =
echniques

Colbach et al (2006, 2010, 2014) Eur J Agron, Colbach et al (2007) Ecol Mod; Colbach et al. (2014) Soil Till Res; Weed Res; 5 CoSAC
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Plan de simulation

272 systemes de culture existants
7 régions

a I Tall 1 . Poitou-
‘Enquetes, Biovigilance, conseillers, experts, conception  charenes

Opérations| ' L
culturales ‘%
Météo

1

Lol  Plan de simulation .
@ (30 ans x 10 répétions climatiques) Catalonia
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(Colbach et of 2014, 2016)

Rendement

Scenario Herbicide Adventices

Réference Pratiques de

I'agriculteur

Flore régionale

Colbach, N., Cordeau, S., Reduced herbicide use does not increase crop yield loss if it is compensated by
alternative preventive and curative measures. Eur. J. Agron 94:67-78. 6 CosSAC
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LEffets des adventices sur la production

il

‘ Echelle rotation > Perte de rendement
100 - R2=0.92, p<0.0001 . 47 == 0

—> Liée a biomasse
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- + visible a I'échelle
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Biomasse adventice/ Perte rendement (%) =
culture a floraison(g/q) 100 (rdt sans adventices — rdt avec adventices)
Rendement sans adventices

Colbach, N., Cordeau, S., Reduced herbicide use does not increase crop yield loss if it is compensated by T
alternative preventive and curative measures. Eur. J. Agron 94:67-78. 9 CosSAC



Les cultures les + tolérantes a la compétition

Perte de rendement due a la compétition pour la lumiere

Culture N Perte de rendement (%) vs moyenne
Colza . 10251 b
Tournesol 2894 3.35 d
Triticale 561 4.44 de
Blé 24253 5.92 e
Soja 647 7.61 e
Pois 4529 f

Colbach, N., Gardarin, A., Munier-Jolain, N., Moreau, D., The response of weed and crop species to shading. 2. Which parameters explain weed
impacts on crop production? in preparation.
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Les traits qui rendent les cultures tolerantes

|dentification des traits des especes cultivées qui N la perte de rendement

Crop species parameters

T Stage Yield loss
ype (BBCH)
A. Early growth
RGR Relative growth rate 0 -0.40
B. Potential morphology in unshaded conditions
SLAO Specific leaf area 0-4 -0.38 £ 0.02
5-7 -0.37 £ 0.02
8 -0.39
9
b HM 3
LBRO Leaf biomass ratio 1-4 0.35+0.03
WMO Specific plant width 3 -0.31
4 -0.36
5-9 -0.33 £ 0.02
10
b WM  Heavy vs light plants 7 0.31
RLHO Median leaf height 9-10
C. Shading response
SLA mu Specific leaf area 1-4
HM _mu  Specific plant height 1-4
10
RLH _mu Median leaf height 0
10

Colbach, N., Gardarin, A., Munier-Jolain, N., Moreau, D., The
response of weed and crop species to shading. 2. Which parameters
explain weed impacts on crop production? in preparation.
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Les traits qui rendent les cultures tolerantes

|dentification des traits des especes cultivées qui N la perte de rendement

Crop species parameters Potential Conflit entre traits
T Stage Yield loss crop energy e .,
ype (BBCH) production - A compétititivité
A. Early growth des cultures cis-
RGR  Relative growth rate 0 040 [ 062 3-vis des
B. Potential morphology in unshaded conditions -
SLAO _ Specific leaf area 0-4  038+002 -038+008 adventices
57  -0.37+002 -0.37+0.08 7 rendement
g -0.39 - potentiel
b_HM 3 0.51 Ne pas oublier
LBRO Leaf biomass ratio 1-4 0.35+0.03 0.29 +£ 0.06 - Effet Iong-terme
WMO Specific plant width 3 -0.31 -0.49
4 .0.36 - Effet des
59  -0.33+0.02 - pratiques
10
b WM  Heavy vs light plants 7 0.31 0.33
RLHO Median leaf height 9-10 0.55% 0.00
C. Shading response
SLA mu Specific leaf area 1-4
HM mu  Specific plant height 1-4
10
RLH_mu Median leaf height 0
10 12 CosacC




LLa production n'est pas correlée al'lFT herbicide

‘ Echelle rotation Efficacité herbicide
7| p=0.36 ‘1-00 )
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50 1 2 3 Adventices en cultures sans herbicides /
TFI herbicide adventices en cultures avec herbicides
floraison)

- Pas de corrélation avec I'lFT herbicide

—> Alors que les herbicides sont efficaces

. , ; ] ( Colbach & Cordeau 2018 EJA)
Les agriculteurs compensent la reduction de I'lFT

par d'autres mesures préventives et curatives
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L'IFT dépend des autres pratiques

Variable (practices, region, data origin)

Mechanical weeding (operatio

Date of 1% mech. weeding (days since s
Interannual variation® in mech. weedi
Superficial tillage (operatio
Date of last mech. weeding (days to I
Superficial winter tillage (op./year, Nov:
Date of 1% tillage (days since

Organic vs. conventional

Date of 1% rolling (days since

Date of last tillage (days to

Duration of crop cover (cover and cash,
Superficial summer tillage (op./year, A
% spring crops in

% winter crops in
Interannual variation in superficial tille
Date of last rolling (days to !
Maximum tillage def
No crop type (winter, spring, multiannual]

~ Notill (vs tilled)
% oilseed crops
Cropping system origin

VIP

0.9
0.9
0.1

+ Effets des

Nombre de traitements

- Type herbicide

Dose herbicide

( Colbach & Cordeau 2018 EJA)
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Lorsqu'on supprime les herbicides...

EChe”e rota’[ion ( Colbach & Cordeau 2018 EJA)
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- Perte augmente si suppression herbicides sans compensation
—> + visible a I'échelle rotation vs annuelle

—> Effet suppression travail du sol encore + fort T
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Comment reduire la perte de rendement?

[

21% winter crops, 288 spring crops
15t tillage > 129 days since harvest

No spring crop monoculture
> 1.3 summer tillage/year
> 1.5 superficial tillage/year

(maize)

illage dates vary from year to year
Spring crops harvested after 5 oct

- 45 |
YL=45

2 21% winter crops and < 88% spring crops
1st tillage < 129 days since harvest

I
15t tillage < 17 days since harvest

>2.4 summer and 21.0 winter tillage/year

> 3.3 superficial tillage/year
15t roll <72 days since harvest
Burgundy, Picardie

YL=53

pring crop monoculture

YL=42

k1.2 summer tillage/year
k1.5 superficial tillage/year
Constant tillage dates

Spring crops harvested before 5 oct

2.4-3 summer tillage/year
>1.0 winter tillage/year
Tillage < 10 cm

15t roll < 70 days since harvest

2 25% multi-mode herbicides
<25% pseudo-root herbicides

1

> 3 summer tillage/year

1.0 winter tillage/year

illage > 10 cm

15t roll 70-72 days since harvest
< 25% multi-mode herbicides
> 25% pseudo-root herbicides

1
15t tillage 17-129 days since harvest
2.4 summer and <1.0 winter tillage/year
< 3.3 superficial tillage/year
15t roll > 72 days since harvest
IAquitaine, Catalonia, Paris Bassin, Moselle, Poitou

YL=62

0.1-1 winter tillage/year

Tillage > 7 cm and max tillage 2 12 cm

Tillage depth varies among years

Occasional plough

No plough

< 0.1 winter tillage/year
Tillage < 7 cm and max tillage < 12 cm
Tillage depth constant among years

> 1 herbicides/year

and variable among years
15t herbicide < 136 days
after sowing

Last herbicide > 199 days
before harvest

YL=32
Millage depth =10 cm

[Tillage depth < 10 cm

< 1 herbicides/year and
constant among years

1t herbicide > 136 d after
sowing

Last herbicide <199 d
before harvest

21-64% winter crops
33-88% spring crops
Crop cover < 67% year|
Plough > 112 days
before sowing and 2
116 days since harvest
(or no plough)

>0.3 mech. Weeding/year and
variable among years

15t mech weeding < 160 days
after sowing

Winter-crop harvest > 24 July
> 0.7 shredding/year

Last mech weeding < 174 days
before harvest

<0.3 mech. Weeding/year and
constant among years

15t mech weeding > 160 days
after sowing

Winter-crop harvest < 24 July
< 0.7 shredding/year

Last mech weeding > 174 days

before harvest

2 64% winter crops
33% spring crops
Crop cover > 67% year
Plough < 112 days
before sowing and <
116 days since harvest

e

21-28% winter crops

I55-88% spring crops

Plough date > 88 days to sowing
0.13 plough/year

> 6 crops in rotation

B 28% winter crops

< 55% spring crops

Plough date < 88 days to sowing
> 0.13 plough/year

K 6 crops in rotation

(or no plough)

Last till > 40 days to sowing

Last till < 40 days to sowing

B 55% winter crops 21-55% winter crops

Tillage depth 8-10 cm and | [Tillage depth < 8 cm and
ariable among years constant among years

Poitou Burgundy

Crop cover > 64%/year Crop cover < 64%/year

Winter crops sown < 13 Oct | Winter crops sown > 13 Oct

N=580

[vi=21] [vL=15] ‘YLi40‘

N=480 N=180 N

( Colbach & Cordeau 2018 EJA)

=530

Ill.ll YL=29

N=120

N=29

N=730

[YL=39]

|vL=46 |

N=160

Perte de rendement

N=278

N=1440

N=520

16 CaSAC



Comment reduire la perte de rendement?

1 =

> ZIV winter cri

<21% cultures d hiver iilege <1203 4 Offy culture d'hiver
1er travall 2 4 mois apres recolte

......... tlllage/year ZZ SUTTIITTET aTTa < L.U WITTCET U
>3.3 superf|C|aI tlllage/year < 3.3 superficial tillage/year
> 1 5 superficial tllage/year 15t roll <72 days since harvest 15t roll > 72 days since harvest
PaS d e m O n OC u Itu re IAquitaine, Catalonia, Paris Bassin, Moselle, Poito

-2 oL travail 17-129 | apres recolte
> 1.5 travail superficiel/an } L winter gy

. . v s Tillage > 10 cm < . 1 =
> 1.3 travail superficiel/été < 2.4 travail superficiel/an

< 25% multi-mode her

oot O FOUIEAU 2 72 JOUrs apres recolte

Dates de travail variables

| —
YL=56 POB mech. Weeding/year and ‘ k0.3 mech. Weeding/year and

0cm
ear and

Cultures de printemps

s QS e travail du sol en hiver

33-88% spring crop|

aaer | posne12ams |1 FAVAIl < 7 cm et travail max < 12 cm

reCOIteeS apres 5 OCt (:maIS) 199 d ?:fn‘iagfosir;:shanprofondeur de travall Constante

«ientre années

2.55% winter crops 21-55% winter crops Ploug S an S I ab O u r

Millage depth 8-10 cm and  |[Tillage depth < 8 cm and befor

ariable among years constant among years 116 days since harvest N :.i:ozmn B 2.13 plqugh/'(yifar
Poitou Burgundy (or no plough) - ) . KK 6 crops in rotation
Crop cover > 64%/year Crop cover < 64%/year Last till > 40 days to sowing Last till < 40 day,

Winter crops sown < 13 Oct inter crops sown > 13 Oct

, |
Ivi=21] [w=15]| |v=40 - YL=29 ﬁ (vL=39] [vL=46]
N=580 N=480 N=180 N=530 N=120 N=29  N=730 N=160 N=278 n-142. N= 5 2 O

laible Perte de rendement _

( Colbach & Cordeau 2018 EJA) W

17 CosaC



Conclusion

raction modeles - expérimentations
Etablissement des fonctions

— Estimation des parametres

— "Validation" des modeles

— Test des systemes de culture candidats

nuaul.m a}

0/53
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Conclusion

raction modeles - expérimentations
Etablissement des fonctions

Estimation des parametres

— "Validation" des modeles

— Test des systemes de culture candidats

* Interaction modeles - profession
— Développement des indicateurs, choix des techniques a modéliser
— Transformation des modeles en outil d'aide a la décision
— Utilisation de modeles et outils en atelier de co-conception

19 CasaC



Conclusion

raction modeles - expérimentations

Etablissement des fonctions

Estimation des paramétres

— "Validation" des modeles

— Test des systemes de culture candidats

* Interaction modeles - profession
— Deéveloppement des indicateurs, choix des techniques a modeliser
— Transformation des modeles en outil d'aide a la déecision
— Utilisation de modéles et outils en atelier de co-conception

« Application des résultats
— Sélectionneurs: idéotypes variétaux pour la gestion des adventices
— Grille de conseil = quelles techniques modifier en premier?
— Arbre de décision > comment combiner les techniques?

— FLORSYS & nouvel OAD - comparaison multicritere de systemes de
culture candidats

W

20 CosAC
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