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Legumes: much discussed.

But what is a legume?
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Why are legumes the focus of
attention?
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Amino acids: the building blocks of protein and life
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The role of legumes in our agri-
food system



o

2 : »
> { N - g
" .
. 4
) R
- L
|




Livestock production drives the protein deficit
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EU Feed Protein Balance Sheet

Million tonnes
(crude protein)
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Table 2.4. The European Union (EU) tradable plant protein balance — net import, EU
production and use of protein in feed or food.2

Net import Production Use in animal feed Use in food

Crop quantities (million t)

Soybean 36.9 1.3 38.1 0.1
Oilseed rape 2.7 19.3 22.0 0.0
Sunflower seed 4 9 8 5 13.4 0.1

Other oilseeds

The £H is 762%9 selfé@?;sufﬁicient

Cereals = —15.6 293.1 bl 167.7 110.9

Forage maize (DM)® n a I‘a e5.0 0.0

Protein quantities (million t

Soybean 0.53 159852 0.04
owse DlAE protedn oo

Sunflower seed 0.00
Other oilseeds 0.91 0.00 0.91 0.00
Pea 0.02 0.38 0.19 0.21
Faba bean 0.06 0.46 0.30 0.22
Fruit and vegetables 0.14 1.93 0.09 1.98
Cereals -1.80 29.06 16.38 10.88
Total ‘tradable’ crops 15.71 37.86 40.24 13.33
Forage maize 0.0 3.85 3.85 0.0
Total from arable crops 15.71 41.71 44.09 13.33

From Murphy-Bokern et al. 2017



European Protein Strategy

Healthier diets Sustainable and
responsible imports
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THE DEVELOPMENT
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£ EUROPEAN
COMMISSION

Brussels, 22.11.2018
COM(2018) 757 final

REPORT FROM THE COMMISSION TO THE COUNCIL AND THE EUROPEAN
PARLIAMENT

on the development of plant proteins in the European Union
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5. Increase sharing of knowledge/best practice in supply chain management and
sustainable agronomic practices and bundle information on research activities in
breeding, technical innovation and processing, e.g. on a dedicated knowledge
platform

The Commission calls for a continued debate — with Member States, the European Parliament
and other stakeholders — on how best to stimulate regional and national approaches and so
unlock the economic potential of plant proteins, using current and future policy instruments
for a further growth of plant protein production in the EU.
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Sowing time for soybean

Timely sowing is important for successful soybean
production. Timely sowing gives the best
combination of cultivar, the length of daylight
(latitude and calendar date), and soil temperature
and moisture at planting depth. This enables rapid
development and growth of young plants before
floral induction, providing the foundatio...

Leopold Rittler, Olga Bykova

Feeding quality of pea for poultry
This note gives an overview of the components and

feed value of field pea. Pea (Pisum sativum L.) is rich
in protein and energy. Pea complements cereal in

the feed ration because of the high content of lysine.
The feed value of pea for poultry is determined by
the metabolisable energy for poultry and the
digestibility of the amino acids. Depending o...

Ulrich Quendt

Cultivation of white lupin

White lupin (Lupinus albus) is a different botanical
species to narrow-leaved or .blue” lupin (Lupinus
angustifolius). It tolerates heavier soil and has a
higher yield potential, but does not ripen until
August/September. Important cultivation practices
include the use of healthy, certified seed, sowing as
early as possible and using the right ...

Christine Amdken, Matthias Kiaiss, Marina Wendling and
Monika Messmer -l es
ted



Content 1: Original Hub article (self-published)

Winter pea in south-east Europe

Anelia lantcheya, Viliana Vasileva

Pasted: 24.052021

Winter pea (Fistm sativim ssp. arvense L.} is widely grown in Bulgaria. Bulgarian scientists and farmers
have accumulated cultivars and knowledge for both forms of field peas, winter and spring pea (Pisum
sattfvum ssp. sotfewm L. Thereis renewed interestin pea as farmers and local producers aim to apply
drcular economy in agriculture, Local production of plant protein has a positive economic effect in
animal husbandiy. Bulgaria is characterised by favorable climatic conditions and suitable soils for over-
wintering field pea. Autumn-sown winter peais particulary flexible in how the canopy and crop
structure develops. The high plasticity of winter pea as a crop and its ability ta enridh the soil with
nitragen, as well as the available lacal poal of aultivars, are prerequisites for selecting it as a source of
sufficient plant pratein in local ciradlar economy.

About this article

Authors Anelia lantchevs, Yiliana Vasileva Citation: lartcheva, A and Vasileva, V., 2021, Winter pea in south-east Europe. Legume
Hub. www . [2gumehub.eu
Publisher: AgroBioinstitutes (ABI)
The content is salefy the responsibility of the authors. Mo warranties, expressad or
Copyright BAIl rights reserved Reproduction and dissemination for nan-commer cial implied, are made with respectto theinformation provided. Information relting to the

purposes are authorised provided the source is fully acknowledged use of plant protedion producs (pesticides mustbe checked againstthe productlabel
ar other sources of product registration infarmation

Acknowkdgement: Legumes Translated has received funding from the European
Union'sHorizon 2020 research and innnovation prograrmme under grant agreement
Na. B17634.
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Content 2: Existing articles in members' portfolios

Faba bean, grain pea, sweet lupin and soybean in
poultry feeds

Gerhard Bellof, Ingrid Halle and Markus Rodehutscord
Posted: 15.07.2021
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Content 3: Video

Bean weevil in faba bean

Martin Bourke

Posted: 17.05.2021

@ Bean Weevil in Faba Beans

Ny q
¥ ainsiated

Legumes
Translated



Multilingual contributions

O HAC  Haww npoekTel Haw y4acTHWEKW  HoOBOCTK R w
Legume _ EN
KyALTYpPbl ~ HKBOTHLIE ~ Epa ©oTo Join us
Hub R0 \
Kitenig1 B IPpOMBBOACTBE COH
CraTem
Zeljko Milavac, Kristina Petrovic, Svetlana Balesevic Tubic, Jirgen Recknagel, Maijana Vasiljevic T
ony BAMKOEaHHD: 17.08.2027 roec
IIo Tene

BuMoaomyecka PUECAUMA 33078

BPE,.-'_'I'L"ITE.I"IL"I, EQE NMP3BMNQ, HE ABNAHTCA I'IPOEI]E‘MOL"I MNP Ebl PALLUMBIHLAL (KN B EBPOI’IE. Ha A0UH E0E0BEMM KYAETYPaMM

NayTWHHBIX KARLLEA NPUXaUTCR 3HEYATENBHAA 4007 NOBPEXAEH WA, NP -IAHAEMbIX BPEANTENAMIA, VTG4 KOMOAHArS NP OpaLIMEaHMA
PICK NOBPEXAEHINA EBICOK B CyXYH W KAPKYH NOrody Aetan. Hemon bk BUAOE KASLER maryT CEMAH CoM

NOBPEXAaTE PACTEHMA COl, HO AB3 W3 HAX HAaWBonee onacHsl, Yem Apyrie: NayTWHHBIA kel Cpoknnocesa cou
(Tetranmychus atiantices) 11 ABYXMATHACTBIA NayTWHHBIA knew Tetranychus wrtfcoe). B EBponeiickam

Caroze [EC) HET aKapyLWACE, A0CTYNHBIX ANA MCNOABE30BIHWA Ha Coe, W XMMIAYeckan bopeba He

MCKaTE CTATEM ...
ABMAETCA BAPWAHTOM B EC 1 ANAEYNbETYP, EblPALLEHHBIX MO CTaHA3PTAM ECE APYTIAX CTRaHax.
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Joining the Legume Hub

About us  Ourprojects  Ourcontributors  MNews EM

Legume

Crops Livestock v Food Images Join us Login
Hub

Username *

We recammend to erter here wolr first name and sarname. The neername will be need by the Legumme Hulr's software systerm n adressing youo

Email *

Password *

Use gt legst & chargcters Inclading special characters to meel minimarn secirily requiremerts,

Confirm password *

Use gt feast 8 chavacters incioding special characters to meet minimnm secaeity requiements.
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Members' space

Legume
Hub

Welcome Georg Spreitzer

Welcome

Your contributons
Your account

Your public profile
Contribute new content

Services and guidance

About us  Ourprojects Curcontributors Mews EM

Crops v Livestock v Food Images Join us ﬁ‘

Services for members

Download Legurme Hub memibzers list by August 10™ 2021

Guidance and help for contributing to the Hub

Sustaining the Legume Hub reguires continually extending its content Members can contribute by
treating their own article, by uploading an existing article, and by uploading videos and images. Here we
provide guidance and supportto contributors.

For inquiries and receiving support in using the Members' space please contact the legume Hub
Secretariat.
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Structure of members

Members of the Legume Hub
community

Total number
Countries

56
16

How important are following legume

crops in your work?

Members per country

Germany
United Kingdom
Serbia

Austria
Switzerland
Greece

Ireland

Bulgaria

Bosnia & Herzegovina
Croatia
Denmark
Finland

France

Italy

Mexico

Slovenia

[
[y

et et et e e et el el ™ LS JRN VS [ - N N iy B 5

Pea
Soybean
Faba bean
Lupin
Lucerne

Other: chickpea, lentil

3.6
3.5
3.2
2.7
2.6

Average of all responses

Your work

Research & innovation
Non-government organisations
Education

Farming

Policy

Knowledge exchange

Food industry

Plant breeding

i e e s L 1 = L I |

Multiple answers possible, in total 41 answers by 23

members




Sustaining the Legume Hub

New consortia consider The Hub as a neutral
community-owned publication platform

Ordinary publication and dissemination is covered
by contributors’ own project time

Fee-based access for consortia that undertake to
use The Hub in their project plans

Participation of leading members of The Hub
Association (e.g. DS) in consortia

Registration of the Association

Legumes
Translated



The consortium

Environmental Zone

I ALN - Alpine North
I BOR - Boreal
NEM - Nemoral
I ATN - Atlantic North
[ ALS - Alpine South
] CON - Continental
ATC - Atlantic Central
I PAN - Pannonian
[ 1LUS - Lusitanian
[1 ANA - Anotolian
B VDM - Mediteranean Mountains
[ ] MDN - Mediteranean North
[ 1 MDS - Mediteranean South

In context of this project, Danube
Soya (DS) is particularly active in AT,
SRB and RO and the map is marked
accordingly with the locations of
three DS offices.
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Multi-criteria economic and
environmental assessment
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Study areas

[] 0%1%
] 1.1%2%
O 21%3%
Bl 3.1%4%
B 41%7%
B 7.1%12%
B 12.1%20%
B 20.1%-35%




Economic indicators

Study area; reference rotation

Rotation with legume GM (standard) GM (feed value) GM (subsidies) GM (CO,tax)

Central-eastern Europe

BG, BG 31; WW-GM-SF FPAWW-GIMSF
WW-SF-FP-GM
BG, BG 32; WOR-WW-5F-GM SY-WW-SF-WW
BG, BG 33; WOR-WW-5F-GM CB-WW-SF-WW
RO, RO 11; GM-W GM-WW-5Y
RO, RO 21; GM-SF-WW GM-WW-SY
RS, RS 12; GM-WW GM-WW-SY
UA, Kyiv oblast; GM-SF-WW GM-SY-SF-WW
Central-western Europe
AT, AT 11; GM-GM-WW SY-WW-GM
AT, AT 12; GM-WW-5F GM-WW-5Y
DE, DE 11; WW-WB-TR WW-WB-FP-TR
DE, DE 11; SU-WW-WBGM SU-WW-WB-FB

DE, DE 13 (Kies); GM-GM-WW-WOR
DE, DE 13 (Léss); GM-GM-WW-WOR

DE, DE 40 (soil type 2); WW-WB-WOR

DE, DE 40 (soil type 3); WR-WR-WOR

DE, DE 73; WOR-WW-WW-5B

GM-GM-5Y-WW-WOR
GM-GM-5Y-WW-WOR
WW-FP-WW-WB-WOR
WW-SY-WW-WB-WOR
WR-FP-WR-WOR
WR-L-WR-WOR
WOR-WW-FP-WW-5B

Reference system is
more beneficial

Only small differences

-4->+4%
or equal results

Legume system is
more beneficial

North-west Europe

GB, UKM 7; WOR-WB-WO-5B-WB

IE, IE 05, IE, O6; WB-WO-WW-WB-WOR-WW

IE, IE 05, IE, 06; SMB-50-SFB-5SMB-SMB

WOR-WB-WO-FP-WB
WOR-WB-WO-FB-58
WB-WO-WW-FB-WW
SMB-FB-S0-SFB-SMB

Southern Europe

IT, ITH 4; GM-GM-GM

GM-5Y

12



Environmental indicators

Study area; reference rotation

Rotation with legume N fertilizer use N,O emissions NO,-N

Crop diversity

Central-eastern Europe

BG, BG 31; WW-GM-SF FP-WW-GM-5F
WW-SF-FP-GM

BG, BG 32; WOR-WW-SF-GM SY-WW-SF-WwW

BG, BG 33; WOR-WW-SF-GM CB-WW-SF-WW

RO,RO11; GM-W GM-WW-5Y

RO, RO 21; GM-SF-WW GM-WW-5Y

RS, RS 12; GM-WW GM-WW-5Y

UA, Kyiv oblast; GM-SF-WW GM-SY-SF-WW

Central-western Eurape

AT, AT 11; GM-GM-WW SY-WW-GM

AT, AT 12; GM-WW-SF GM-WW-5Y

DE, DE 11; WW-WB-TR WW-WB-FP-TR

DE, DE 11; SU-WW-WBGM SU-WW-WB-FB

DE, DE 13 [Kies); GM-GM-WW-WOR
DE, DE 13 (Ldss); GM-GM-WW-WOR

DE, DE 40 (soil type 2); WW-WB-WOR

DE, DE 40 (soil type 3); WR-WR-WOR

DE, DE 73; WOR-WW-WW-5B

GM-GM-5Y-WW-WOR
GM-GM-5Y-WW-WOR
WW-FP-WW-WB-WOR
WW-SY-WW-WB-WOR
WR-FP-WR-WOR
WR-L-WR-WOR
WOR-WW-FP-WW-5B

North-western Eurape

GB, UKM 7; WOR-WB-WO-5B-WB

WOR-WB-WO-FP-WB
WOR-WB-WO-FB-5B

IE, IE 05, IE, 06; WB-WO-WW-WB-WOR-WW WB-WO-WW-FB-WW
IE, IE 05, IE, 06; SMB-50-SFB-SMB-SMB SMB-FB-50-SFB-SMB
Southern Europe

IT, ITH 4; GM-GM-GM GM-5Y

+/-

+/-

>-5%

-4 -> +4%

Reference systemis

more beneficial

Only small differences

or equal results

Legume system is
more beneficial



Production indicators

Study area; reference rotation Rotation with legume Yield stability Protein output Energy output
Central-eastern Europe
BG, BG 31; WW-GM-SF FPAWW-GM-SF - +- B
WW-SF-FP-GM A +- =
BG, BG 32; WOR-WW-SF-GM SY-WW-SF-WW = +- -
BG, BG 33; WOR-WW-SF-GM CB-WW-SF-Ww = = =
RO, RO 11; GM-W GM-WW-SY +-
RO, RO 21; GM-SF-WW GM-WW-SY +-
RS, RS 12; GM-WW GM-WW-SY +f-
UA, Kyiv oblast; GM-SF-WW GM-SY-SF-WwW +-
Central-west Europe
AT, AT 11; GM-GM-WW SY-WW-GM =
AT, AT 12; GM-WW-SF GM-WW-SY +- Reference system is
DE, DE 11; WW-WB-TR WW-WB-FP-TR - >-5% more beneficial
DE, DE 11; SU-WW-WBGM SU-WW-WB-FB -
DE, DE 13 (Kies); GM-GM-WW-WOR GM-GM-5Y-WW-WOR A )
DE, DE 13 (Lss); GM-GM-WW-WOR GM-GM-SY-WW-WOR +f- 4> +4% Only small differences
DE, DE 40 (soil type 2); WW-WB-WOR WIW-FP-WW-WB-WOR ¥ or equal results
WW-SY-WW-WB-WOR +-
DE, DE 40 (soil type 3); WR-WR-WOR WR-FP-WR-WOR - Legume system is
WR-L-WR-WOR = o
DE, DE 73; WOR-WW-WW-SB WOR-WW-FP-WW-SB +- more beneficial
North-west Europe
GB, UKM 7; WOR-WB-WO-SB-WB WOR-WE-WO-FP-WE *-
WOR-WB-WO-FB-SB +-
IE, IE 05, IE, 06; WB-WO-WW-WB-WOR-WW WB-WO-WW-FB-WW -
IE, IE 05, IE, 06; SMB-SO-SFB-SMB-SMB SMB-FB-50-SFB-SMB va
Southern Europe
IT, ITH 4; GM-GM-GM GM-SY +-




Assessing opportunities and
constraints using the Delphi
method

Legumes
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What is the group's understanding?

What is the group answer to a particular question
Prediction based on expert insight rather than data
Urgent questions

Face-to-face focus groups?




Can we see a pattern?
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Value chains: lots of actors do“ing" things:
producing, processing, storing, retailing, and trading

Agri-food systems

Pesticide/fertiliser Farming systems
manufacturing

Land

. AV N -
: Cropping e %
leasing Storing
systems oring
Material transformation
o P4 Traasy \\ - ~
I Tendie Tranay
Ie Trading
: Far b ot : ("
Plant Trading, i:pg; h5t X g5
breedin importin : olilice
9 MPOTNY trading ey,
~, w o
Value addition 2~
\\\\ //,—
. [m //
Disposing 2
Machinery Resource Benses
manufacturing capture Resource

transformation

A

Regulating or supporting (policy)

Adapted from John Ingram, University of Oxford


https://www.youtube.com/watch?v=jFunLO10-DU

Transition theory (Geels, 2011)

Increasing structuration of
activities in local practices

A
Socio-technical
landscape
Landscape developments put pressure on
existing regime, which opens up, creating
windows of opportunity for novelties. )
MNew regime
influences
Socio-technical regime is ‘dynamically landscape.
markets, user stable. On different dimensions there
preferences culture are ongoing processes.
I
—
Socio-technical [  Policy _ —-.L;{T..
regime science —p
~~

industry

(

Ext. influences on

technology
New configuration breaks through, taking
advantage of ‘windows of opportunity’
Adjustments occur in socio-technical regime.

mclhes (via expec, Elements become aligned and stabilise in a dominant design.
tations and

Internal momentum increases.
Niche networks). / /

innovations ) . .
/ Small networks of actors support novelties on the basis of expectations
;// and visions. Learning processes take place on multiple dimensions

(co-construction). Efforts to link different elemtents in a seamless web..

Time



Value chains:
producing, processing, storing, retailing, and trading

Agri-food systems

/Pesticide/fertiliser Farming systems \

manufacturing 2

o
AV -,
Land Cropping i
leasin
g Syste ms Storing
Material transformation “>\
el Tmasporting Ir

Plant Trading, !=arm b gst
breeding importing Input —= i) —
trading S, Rcl‘\::illu‘:a;lmg
v
Value addition /iy
H \ Disposing/
Machinery Resource Beslog

manufacturing Resource
\ ca pture transformation

Regulating or supporting (policy)

Adapted from John Ingram, University of Oxford
https://www.youtube.com/watch?v=jFunLO10-DU
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Yield (t/ha)
a -

1965

1970

1975

1930

1985

1990

1995

2000

2005

2010

Faba bean ——Soybean ----- Rapeseed ——Lupin
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Yield (t/ha)

8 -

T -

European wheat has a 3-fold yield advantage

US and French soybean and US wheat yields
are similar =

P . === [JSA wheat
______ --- USA soybean
—— France wheat

——France soybean

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
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Endnote

Increasing the role of European-grown legumes in agri-food
value chains amounts to a de-intensification of our agri-food
systems.

The current European agri-food system is enabled by the
combination of specialisation in intensively fertilised
carbohydrate-rich crops complemented by the import of about
16 million tonnes of plant protein into the EU each year.
Developing legumes is one component of a wider change
process that will align how we consume and produce food
meeting long-term global and European environmental goals.
This change can be monitored in protein and nitrogen

balances.
@ Legumes
Translated




“"How we eat determines, to a considerable
extent, how the world is used”

Wendell Berry




Legumes Translated (Translating knowledge for legume-based
farming for feed and food systems) has received funding from the
European Union’s Horizon 2020 research and innovation programme
under grant agreement No 817634


http://www.legumestranslated.eu/

