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If we are to increase the share of legumes into our cropping systems, we need to
knowwhere are located suitable areasr growing legumes in Europe, i.e. where
nigh and stable yieldgean be achieved undeurrent and future climate

This information is key to:

A identify areas withhigh potential that are currentlyunexplored

A estimate potential protein production from legumes in Europe

A design and assess scenarios of increasing legumes production area

A helpfarmers identify the best legume crops to be grown on tlfi@m
AIRSYUGATeE f{ S3dzYie areas wherk yoiperinkddi lGgéimeds availabje
A anticipate shifts in suitable areas from climate change
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Theproblem
With lessthan 5% ofEuropeanJnion
agricultural arealegumesare minorcrops

A there are a lot of places where (almost) no legumes are grown by farmers
Aaz GKSe RQ)/QU F LILISF NJ Ay F 3NR Odzt i dzNJ
AGKSNBET2NBE ¢S R2y QU NBlFIftfe (y26 K2g
AFlYR 6S R2YyQU 1y26 K2¢ Tl NNSNB ¢2dz F
A this is true under current and future climate
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areas andattainable yield over Europe
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About 5000yield data in 21 countries
/ Data collection \ soybean(28%) pea(28%) fababean(28%),
chickpea(8%),lentils (8%0)
1. Publishedpapersin scientificjournals

AStarting informationCernayet al. (2016)> global . I%iiii‘;l}?l __
experimental dataset for legumes [198D16] R Lens cunars M.
AlLiterature searctexpanded to 2018, then search sweoen. SE S GOl

criteria changed to include also papers reporting on
1 legume crop, pure crop in intercroppisgudies

Alncluded also papers mentioned in the literature
review on EJitzleret al., in press)

2. Datafrom the EUFP7 Legato Field Trials Databaseg
(publicly available but not published in a journal)

3. Unpublished data fromLegValuaVP1t I NI Y S NA Q&
k experimental networks were added /

Antichiet al. (2021) < heEuropeanGrainLegumeDataset» : un jeu de données expérimentales pour prédire le
rendement des légumineuses a grainesemope. Troisiemes rencontres francaises des légumineuses. 6
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Mapsof monthly globalhistoricalclimate data (19582020)

Monthly climate inputs
tmin // tmax// rain

Machinelearning
(RandomForest)

solarradiation // ETo

9 modelswere fitted :

A Soybean

A Pea )

A Fababean| winter and
A Chickpea | springtypes
A Lentils

Grainyield

1/ modelfitting
usingthe
EuropeanGrain
LegumeDataset

2/ yield
projections
overwhole
Europeanarea
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Performanceassessevith crossvalidation

r’=0.85""
intercept =0.02*
slope =0.99**"

RRMSE=04

chickpea
fababean
lentil

pea
soybean

predicted yield (t ha )

I
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Crop R2
Soybean 0.85
Pea spring 0.75
winter 0.80
Fababean spring 0.78
winter 0.75
Lentil spring 0.91
winter 0.60
Chickpea spring 0.64
winter 0.91
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Soybean Springfababean Springpea

-~ 5.0
— 3.0
— 45

— 2.5
- 4.0

— 2.0 L a5

— 1.5 - 3.0

L 1.0 - 25

— 0.5 ~ 20

Springlentil A Yieldprojectionsunder
historicalclimate suggeshigh
suitabilityfor mostcrops

A Althoughother factorsneed

- 2.2

— 2.0

= e attention to conclude(e.g
e o relative profitability of other
I o crops local adaptation of

managmentpractices)
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Winter fababean Winter pea

L 50 - 5.0

— 45 - 4.5

- 4.0 - 4.0
L 25 e

~ 3.0 ~ 3.0

- 25 - 2.5

~ 2.0 ~ 2.0

A Yieldprojectionsunder
historicalclimate suggeshigh
suitabilityfor mostcrops

— 3.0 Ve

e o .. A Althoughother factorsneed
ikl attention to conclude(e.g
r relative profitability of other
crops local adaptation of

managmentpractices)
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Projectedsoybearyield (t/ha) Soybearharvestedarea (ha)
under historicalclimate (200G in 2010 (SPAM2010) F
2020) (¢
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Areawith high potential that is

currently unexplored
11
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Springpea

Higheryield in:
Spring(> 0.5 t hat)
no difference
Winter (> 0.5 t ha)
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