Crop Diversification Conference — 20 Sept 2019

Pre-cropping effects from
grain legumes on wheat and
oilseed rape : nitrogen fluxes
and productivity

Anne SCHNEIDER, Thomas PERROT, Terres
Anne-Sophie PERRIN, Cécile LE GALL == Inovia

I'agronomie en mouvement

Maé GUINET, Anne-Sophie VOISIN,
Elise PELZER, Marie-Hélene JEUFFROY

SCIENCE & IMPACT

Terre:"?
= Inovia

Iagranemie an mouverment

Objectives
1. Characterise grain legume 2. Explore the factors
pre-cropping effects explaining their variability
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p’ . Terres Inowa experlment Materlels & methods
rored Automn 2015-Summer 2019

. . Pea/Wheat
Hypotheses : Legu_me pre-crop effects are different ... s Wheat/Wheat: + 0.74 t/ha grom 0610 1.2
(') from those of non-legume crop vs OSR/Wheat: +0.19 t/ha (from 0.04 to 0.28)

(II) between Iegume Species Statistical average (over years & regions)
Data from 36000 farmers’ fields in France
(9-18 years in 7 homogeneous areas)

Services to be analysed : Ballot 2009
- N quantity fixed thanks to N fixation

- Reduced mineral N fertilisers

- Plant N uptake efficiency

- Cropyield level

- Rfaductifjrr i.n NZO emissions » Today talk
- Risk of lixiviation
Performances of crop 2

- Soil fertility .
- Yield level
!Terreg - Nin crop biomass
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Segment of succession (4 blocks) in 4 situations :2 locations X 2 climatic series

(o (o LRI RV-XTHY 4 legume preceding crops | 2 non-legume crops
Berry in 2016 & 2017 |wPea, Pea+Wheat, wFaba, Lentil OilSeedRape, Wheat

Grignon in 2017, 2018 wPea, Pea+Wheat, sFaba, sPea OilSeedRape, Wheat

CROP 2inyearn+l  \heat OSR Wheat OSR
ON |N1 ON |N2 ON |N1 ON |N2

Berry  Superficial argilo-calcareous-glay [GENWRSPIM XL ) = Cf)mparlsor.m
(Indre, 36) soil with organic matter 3.1% 2017 & 2018 in a given location

+ between situations

Gr{'gnon Deep silty soil with OM from 1.3  [REIACE RPNy RPINE] » T
(Yvelines, 78) up to 1.9% 2018 & 2019 Quantification,
variability, major
TEme correlating factors
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Nitrogen fluxes in « crop1-crop2 » €&

Measures : Yields, N content in crop biomass (af max + harvest), Residual mineral soil N (3 dates), N fixed (%Ndfa after 15N),
Soil biological activity (soil nematofauna), + N,O in one location
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\ i/ ir N in crop i iE N in crop :
& | N from symbiotic residue N in biomass, at max & residue
£ [fixation (Qndfa) (Qn_res) at harvest (Q_Ncrop) (Qn_res)
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Difference in yield level of crop2 - Case of wheat

$ , Average ALL SITUATIONS ON N1 (suboptimal
Z WF o A B BC A A
g Pedoclimatic site

’ * Bery 2017 0 1.5 2.4 0 0.6
4 Berry_2018 -

Grignon_2018 %
+ Grignon_2019 . K " e

Grain legume effect significantly higher -
compared with the one of cereal

+2.6t/ha in average without N
+1.9 t/ha with N1 fertilisation

s

or with legume-cereal association

Unfertilised wheat yield (t/h:
Fertilised wheat yield (t/ha)
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Average higher than OSR only in
tendency (especially without N)
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- Terres Preceeding crop : \Wheat PeatWheat ogp Legumes
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Wheat PeatWheat ogp Legumes
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¥ @& According to year Berry Grignon
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Crop2 yield level - Species of Crop1

Very poor yields of
all the winter
cropslin 2016

Crop2 yield level - Variability of the effect ? According to traits of Crop1

$# .+ Variance analysis
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Discussion - Case of wheat
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\u" “‘ “+ an additional location

‘ with INRA trial at Dijon
(one block, 2 years)

Pedoclimatic site

Berry_2017
Berry_2018
Dijon_2015

“ Dijon_2017

* Grignon_2018

+ Grignon_2019
Legume effect significantly higher
than cereal, similar the one of OSR

With or without N

.. and close to the average of regional
farmers’ level at optimal N dose

Terres Inovia trial with 2 locations
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Perspectives - To up date economic assessment including legume ES

1. Rotation margin when inserting Peas before Wheat or OSR
- Results for similar analysis in 4 regional situations French study:

PoisColzaBlé
Margin difference entre 2 blés: avant colza }ZJ OIS O|ZC| Ie
compared with each SR
specific referece C-B-(P)}-B-0 | C-B-O-(P)-C-B- I = i i
succession 0 / Iy WAL/ 2- Optlma| OSR raw margln
/ .
Beauce vith spring @ neutral WIth 50 kg N/ha Iess
balrley, winter pea, durum ARVALIS + lower risks when unput reduction (larger zones for similar margins)
wheat Foatiem s vighal Pea (green) compared to cereal (red) whatever the price context is
Thymerais win neutral ® 2000 | ST
spring pea, winter barley for || élevé: Colza=500€t: N=10€kg
bier or Spring barley 1800 === = e b e ey a0
Bourgogne witn © neutral DR o e S e i S —Préc paille, prix
winter barlay for forage, 2
winter pea £ e S =e=Précédent paille, prix
N élevés
Plateau lorrain @ neutral 5 1200 fo AT b
avec OH fourr., PP g . e T ool n —;f;:::nt Pois, prix
From Carrouée et al., 2012 3 ) ) ) ) )
O I e s S IO S [ ===Précédent pois, prix
1 1 1 1 1 élevés
L e R R “loge dequivaence de margea
| | | | | ' i i +1-15 €a décart avec la marge
| I I ! ! ! ! ! maxi calculée
400 + + + + + + + (mini - médiane - maxi)
0 40 80 120 160 200 240 280 320
dose N 1

Source : Unip / Getiom, programme PCB
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Perspectives
Value & variation for * *
Iegume services partners networks
Welcome to YOUR additional data & sources !
How to favour the ES How to choose species
expression in and mode of insertion in
agricultural situations suitable cropping systems
Identify key features of (i) pedo-climatic constraints .0:
the cropping systems to (ii) economic calculation poel
get the highest ES value S
in contrasted contexts LE GV ALU E
Strateglc adwce http://www.legvalue.eu/
for farmers & advisors (& regional actors)
Decision Support System (T1.4 & T3.4)
Terre§ LegValue deliverable 1.6
=8 Inovia 12
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Jean-Claude Lacotte et David Poisson
Florian Nourry et Grégory Nourrisson
Thomas Perrot, Léna Oddos
Anne-Sophie Perrin, Cécile Le Gall
Dominique Wagner, Célia Pontet

Colleagues from research
Maé Guinet, Anne-Sophie Voisin (UMR Agroécologie)
Elise Pelzer, Marie-Héléne Jeuffroy (UMR Agronomie)
Guénaélle Hellou (LEVA ESA Angers)

..and thanks for YOUR attention
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