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e Actual submission date: 28" March 2019

e Project start date: 1stApril 2017

e Duration: 48 months

e Work package: Knowledge Exchange and Communication (WP1)
e Work package leader: Alicia Kolmans (UHOH)

o Deliverable Title: Practice Abstracts |

e Nature of deliverable: Report

o Dissemination level: PU: Public

o Deliverable description: As a requirement of multi-actor approach, this first milestone for
these products aims to deliver the first batch of formalised 'Practice Abstracts'. These will
be delivered in the EIP common format (as an Excel file) and shall turn innovative knowledge
resulting from the project activities into accessible easy-to-use material for end-users. The
practical knowledge will be described in simple terms, easily understood by lay-persons
and/or specific stakeholders. In total, we estimate conservatively that there will be a
minimum total of 36 Practice Abstracts over the course of the project - with 18 abstracts to
be delivered at this mid-term, month 24, stage.

e Contributors:

o Alicia Kolmans, Henrik Maaf}, Sabine Gruber, Sabine Zikeli (UHOH, DE)
Attila Krall, Botond Bognar, Gabor Bertenyi (AK, HU)
Eszter Kelemen, Balint Balasz (ESSRG, HU)
Emmanuel Makatiani, David Odee (KEFRI, KE)
Francis Rayns (CU, UK)
Georgia Ntatsi, Dimitrios Savvas (AUA, GR)
James Humphreys, Iris Nonhebel, Dan Clavin (TEAG, IE)
Jennifer Banfield-Zanin, David George (STC, UK)
Karen Hamann (IFAU, DK)
Kirsty Black (ADL, UK)
Martha Walter, Nora Lohrich, Uwe Lehrack (IGV, DE)
Monika WeilRR, Matthew Slater (AWI, DE)
Pietro lannetta, Fanny Tran (JHI, UK)
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Practice abstracts (PAs) are a common format of all EU multiactor projects to provide
recommendations to end-users. They are uploaded to the data base of the EIP Agri Service Point.
The EIP AGRI Service Point provides the criteria for writing PAs as follows:

This summary should at least contain the following information:
O main results/outcomes of the activity (expected or final); and,

o the main practical recommendation(s): what would be the main added
value/benefit/opportunities to the end-user if the generated knowledge is implemented?
How can the practitioner make use of the results?

This summary should be as interesting as possible for farmers/end-users, using a direct and easy
understandable language and pointing out entrepreneurial elements which are particularly relevant
for practitioners (e.g. related to cost, productivity etc). Research oriented aspects which do not help
the understanding of the practice itself should be avoided.

The PAs are supposed to be written in the native language of the project partner as well as translated
into English.

In this deliverable 19 PA are published, written by 13 different project partners. They are sorted by
their focus with respect to the use of legumes within the supply chain. This leads to the chapters,
“Production of legumes for food and feed” (6 PAs), “Legumes used as green manure” (4 PAs),
“Processing of lequmes for food” (4 PAs), “Marketing of legumes for food” (2 PAs) and “Legume supply
chains” (3 PAs). The targeted end-users are growers, aquaculturalists, processors (e.g. brewer or
bakers), chefs and consumers. For 11 PAs the native language is not English, so there is a translation
into DE (4), GR (3), DK (2) and HU (2) (see also in Table 1).
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Table 1. Practice Abstract titles categorised according to their target ‘supply chain sector’, legume ‘use’, intended ‘end-user’, TRUE-Case Study (‘CS’) number, -Work
Package (‘WP’), and languages (‘Lang.’)

Supply

End-User Partner

chain sector
Impact of varying inorganic nitrogen supply on growth and yield of common bean
food gropwn hyd rorgonta?callyg ® Prens ’ growers 2 AUA EN,GR
What are the best companion crops for lentil? growers 13 2 UHOH EN,DE
feed Lupin in shrimp diets reduces cost and promotes animal health aquaculturalists 15 3 AWI EN,DE
How can greenhouse gas emissions in milk production be lowered? growers 1 2 TEAG EN
production | food and | Effects of inoculated legumes in intercropping systems on weeds and soil fertility growers 24 2 KEFRI EN
feed The profitable integration of grain legumes: barley in Scotland as a case study growers JHI EN
Cultivating faba bean as green manure in the Mediterranean region growers 2 AUA EN,GR
Transition to legume biofertilizers for sustainable agriculture growers 2 AUA EN,GR
mandre Why and how to grow into a living mulch of in-crop clover? growers 6 2 STC EN
Using legumes as green manures in protected cropping growers 8 2 Cu EN
Legumes as an adjunct in beer production brewers 3 3 Airbikie EN
Distilled spirit production can serve as a new legume market brewers 3 3 Airbikie EN
Development and processing of protein rich vegetable foods processors - 3 IGV EN,DE
processing food Extrusion as a way to develop new legume products processors - 3 IGV EN,DE
Hcs)ﬁrysofl;rr r;l:\é\::]r_l;rfeoersgﬁzzs;l;ldp;rod uct development - the case of legume-based entrepreneurs 9 4 IFAU EN,DK
How entrepreneurs can benefit from consumer focus groups entrepreneurs 11 4 IFAU EN,DK
entire food CH}:);/;/ntso? re-introduce traditional Hungarian legume land races in short food value growers, chefs, consumers 17 5 Agrikulti | EN,HU
s:hpa'::‘y food and | Re-diversifying agri-food systems: Growing soybean in Scotland all JHI EN
feed Opportunities of stakeholders for legume-based innovation. The case of Hungary all 7 ESSRG | EN,HU
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Impact of varying inorganic nitrogen supply on growth and yield of common bean
grown hydroponically

Hydroponic cultivation of grain legumes such as common beans aims achieve a more sustainable
and less costly production by reducing inorganic nitrogen (N) input and without compromising
yield. This is possible in practice based on the unique capability of legumes to form symbiotic
relationships with bacteria commonly called ‘rhizobia’. Rhizobia reside within root nodules where
they fix inert atmospheric di-nitrogen gas into forms that can be used by the plants. Hence, while in
nature legumes plants can meet their entire N requirements from N fixation, we found that in
hydroponic cultivation systems, provision of inorganic N helped the productivity. During growth
inorganic N should be supplied at levels of up to 60% of requirement. However, from the flowering
stage onwards, when nitrogen fixation begins to diminish, inorganic N-supply can be limited to
approximately 25-30 % of the full requirement. This research has shown that such a reduction
resulted in fewer larger nodules, that yield was not compromised (compared to plants supplied with
100% inorganic N (i.e. without rhizobia inoculation)). Thus, applying up to 60% of the grain legumes
full requirements in inorganic N until the flowering stage, and 25-30% thereafter can be an effective
strategy for the efficient hydroponic cultivation of common beans, and could reduce inorganic N
fertiliser requirement.

Characters: 1169

Native Language: Greek

EmtiSpaon tng S1adopseTiK§ CUYKEVTPWONGS AlWTOU CTHV AVATTTUEN KAt TV arntédoon
VS POTIOVIKA KAAALEPYOUREVOU PACOALOU

T TNV USPOTIOVIKA KAAALEPYELD PUXAVOWY, OTIWE TO GACOAL N KUPLA OTPATNYIKH YA BLWOIHOTEPN KAl
OLKOVOUIKOTEPN KAMLEPYELA €lval N HEIWOTN TOU avopyavou alwTou 0To OPEMTIKO StaAupa, XwPIg
va pelwBel n amodoon S KAAMEPYELAS. AUTO €ival TIPAKTIKA EPIKTO e€autiag TNG MOVASIKNG
(KavotnTag Twv Puxavbwv va oxnuatiouv cuuBIWTIKEG OXEOELS Pe BakThpla Tou ovopaldovTal
«ptloBla». Ta ptlofla Bpiokovtal otn pila o oxNUATIONOUS Tou ovopadovtal GuUATLA, OTIOU
UETATPETOLV TO aTpoodpalptkd alwTo os Bloaroppodrotun popdr. Q¢ ek ToUTOU, VW 0TN puoN
Ta Puxavon kaAUTTOUV TIG avAYKeG Toug o AlwTo SeopevOVTAG TO, dlamoTwbnke OTL oTa
USPOTIOVIKA CUCTNHATA KAAAEPYELAS N TTapOoX!] avopyavou alwtou avénos tnv mapaywyr. Kata
TO 0TAd10 avamtuéng, ta putd Ba TtpEmeL va TpododoTtolvTal pe AlwTo TIoU Va KAAUTITEL TO 50-60%
TWV OUVOAMKWY avaykwv Tou ¢putol. Qotdco, amd 1o otdadlo tTnG avenong kat UETA, ToU N
gykataotaon Twv prloBiwv Exel oxeSOV OAOKANPWOEL Kal LEXPL TO TEAOC TNS KAAALEPYELAC, TO AlWTO
UTIOPEL Va HEWWOEL TOOO Ttou va KAAUTITEL TO 25-30% TwV CUVOAIKWY avaykwy. H tapovoa psuva
£8e1€e, 0TI N pelwon Tou alwTou £IXE WG ATIOTEAECUA TO OXNUATIOUO AlYOTEPWY OAAA LEYAAUTEQPWV
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duUATIWY XWPIC HElwon TNG avamTtuéng kKatl tThG amodoong (o oUykplon HE GUTA oTa oToid
KaAUPONKe 1o 100% TWV AVAYKWY Toug o AlwTo (TI.X. Xwpi¢ va epBoAltactolyv pe ptlopia)). ‘Etot, n
sbapuoyn avopyavou alwTou O€ TTOCOOTO TIOU VA KOAUTITEL TO 60% TWV GUVOALKWY AVAYKWY TWV
HUTWV HEXPL TO 0TASIO TNG AvONoNng Kat o€ T0cooTO 25-30% Yia TO UTIOAOLTIO S1ACTNUA, UTTIOPEL VA
ATIOTEAECEL Ml OTPATNYLKA KAaAAEpysla puxavlwy ToU HEWVEL TNV Tapox alwTtolxwv
AMTTAOUATWY.

Characters: 1361

Contact: Georgia Ntatsi, ntatsi@aua.gr [AUA, GR]

Figure 1. Common beans in Hydroponically cultivation with different N-supply-strategies. Photo credits ©:
Vasiliki Vougeleka
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What are the best companion crops for lentil?

Lentil cultivation is not easy in temperate climates, such as in Germany. Lentil plants have an
indeterminate growth and small, weak tendrils. Under summer drought, as in the Mediterranean
region, lentil growth stops due to water shortage, and plants do not lodge. Under humid conditions,
the lentils continue to grow, and plants lodge easily due to stem instability. Hence, lentils need a
companion crop to stabilize the plants in these climates. Since crop water content at harvest is often
=220% in Germany, immediate drying is crucial. Lentils and the companion crop must then be
separated using adequate technical facilities.
Farmers should consider the following issues when selecting companion crops for lentils:

e Isthe growing season similar?

e Isthe sowing depth similar?

e Isthe leaf architecture of the companion crop suitable to reduce lodging?

e How does the companion crop compete with lentils versus weeds?

o Arefacilities available to dry the harvested crop?

e Are facilities available to clean and separate lentil seeds from companion crop seeds?

e Isthere a market and a satisfactory price for the harvested companion crop?

Similarity of growing seasons, suitable phenotype of the companion crop, and availability of
facilities for drying, cleaning and separating are basic requirements. For sowing depth, a
compromise can be achieved, or seeding carried out in two passes or with special seeders.
Competition of companion crops with lentils and weeds can be adapted by the mixing ratio and
number of plants m2. A mixed cropping system for lentils contributes to species diversity and thus
to overall ecological requirements.

Characters: 1389

Native Language: German
Welche Stiitzfriichte passen zu Linsen?

Im feucht-gemaRigten Klima ist der Linsenanbau nicht ganz einfach. Da die Pflanzen stetig weiter
in die Lange wachsen und nur schwach ausgebildete Ranken haben, neigen sie zum Lagern. Das
geschieht nicht in Regionen mit Sommertrockenheit, da hier die Pflanzen mit zunehmender
Wasserknappheit das Wachstum einstellen und klein und standfest bleiben. Im feuchten Klima
aber ist eine Stiitzfrucht erforderlich, um den Linsenpflanzen einen Halt zu bieten. Auch ist hier
eine Trocknung des Ernteguts meistens zwingend erforderlich, da der Wassergehalt der Linsen oft
mehr als 20 % betragt. Eine weitere Herausforderung ist die Trennung der Samen von Linse und
Stitzfrucht.
Bevor Landwirte in den Linsenanbau einsteigen, sind fiir die Wahl der Stiitzfrucht folgende
Kriterien zu beriicksichtigen:

e Decken sich die Wachstumsperioden von Linsen und Stiitzfrucht?

e Istdie Saattiefe gleich?

e Istdie Stiitzwirkung ausreichend?

e Wiestarkist die Konkurrenz der Stiitzfrucht gegenuber Linsen und Unkraut?

........................................................................................................................................................................
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e Sind Trocknungs- und Reinigungsanlagen verfligbar?
e Gibt es einen Markt und einen hinreichenden Preis flir das Erntegut der Stiitzfrucht?

Grundvoraussetzungen fiir den Gemengeanbau von Linsen mit Stltzfrucht sind gleiche
Wachstumszeiten, hinreichende Stltzwirkung und die Verfligbarkeit von Reinigungs- und
Trocknungsanlagen. Bei der Saattiefe muss entweder ein Kompromiss eingegangen werden, oder
die Gemengepartner werden in getrennten Arbeitsgangen bzw. mit einer speziellen Samaschine
zusammen gesat. Die Konkurrenz der Stiitzfrucht kann Ulber die Saatstarke angepasst werden.
Insgesamt tragt der Mischanbau von Linsen im Gemenge zur Artenvielfalt bei und zur 6kologischen
Wertigkeit von Ackerflachen bei.

Characters: 1462

Contact: Sabine Gruber, sabine.qgruber@uni-hohenheim.de [UHOH, DE]

Figure 2. Experimental field of lentils with barley as companion crop. Photo credits ©: Sabine Zikeli
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Lupin in shrimp diets reduces cost and promotes animal health

Fishmeal and fish oil still are traditional resources for feeds for fish and crustaceans grown in
aquaculture. The fishmealin particular contains readily digested protein and a complete amino acid
profile. This provides all nutrients the animals, especially carnivores like salmon, trout, seabass,
seabream, shrimps, need. The demand for fishmeal has risen as the aquaculture sector has
expanded, which has driven up prices for fishmeal. Legumes are the main alternative to fishmeal:
soya has been one of the main ingredients in fish diets besides fishmeal for more than 20 years. The
use of other locally produced legumes such as lupin or faba bean, which are more suitable in terms
of the digestibility and sustainability, is now a focus of research.

At the Alfred Wegener Institute, researchers tested dehulled lupin meal at high diet inclusion rates
(10, 20 and 30%) in feeds formulated for white leg shrimp, which is the most produced shrimp
species worldwide. Results showed that an inclusion rate of 10% lupin meal is more than
recommendable as this boosted immune response, showed excellent growth and lowered diet cost
by 7 %.

Characters: 954

Native Language: German
Lupine im Shrimpfutter reduziert die Futterkosten und starkt das Inmunsystem

Fischmehl und Fischol sind nach wie vor traditionelle Ressourcen in Futtermitteln fiir Fische und
Krebstiere in Aquakulturen. Fischmehl enthalt insbesondere leicht verdauliches Protein, ein
vollstandiges Aminosdureprofil und liefert alle Nahrstoffe, die die Tiere, insbesondere Fleischfresser
wie Lachs, Forelle, Seebarsch, Goldbrasse, Garnelen, bendtigen. Die Nachfrage nach Fischmehl ist
durch das enorme Wachstum des Aquakultursektors stark angestiegen, und auch die Preise fiir
Fischmehl steigen. Hiilsenfriichte sind die Hauptalternative fiir Fischmehl: Neben Fischmehlist Soja
seit Uber 20 Jahren einer der Hauptbestandteile der Fischdiat. Die Verwendung anderer lokal
hergestellter Hiilsenfriichte wie Lupinen oder Ackerbohnen, die hinsichtlich Verdaulichkeit und
Nachhaltigkeit besser geeignet sind, ist nun ein Forschungsschwerpunkt. Am Alfred-Wegener-
Institut wurde geschaltes Lupinenmehl mit hohen Anteilen (10, 20 und 30%) in Futtermitteln fiir den
~White Leg Shrimp*, die weltweit am meisten produzierte Garnelensorte, getestet. Die Ergebnisse
zeigen, dass ein Anteil von 10% Lupinenmehlim Futtermittel mehr als empfehlenswert ist, da so das
Immunsystem angeregt, die Diatkosten um 7% gesenkt und ein hervorragendes Wachstum erzielt
wird.

Characters: 1086

Contact: Monika Weiss, [AWI, DE]
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How can greenhouse gas emissions in milk production be lowered?

Agriculture in Ireland is a major source of greenhouse gas (GHG) emissions and removal of the milk
quota has stimulated a rapid increase in milk output. This has made it more difficult to meet GHG
reduction targets, although several avenues for lowering GHG emissions from dairy farms while
maintaining profitability exist. Available 'off the shelf' technologies include:

(1) significantly reducing fertiliser Nitrogen (N) input and rely on white clover nitrogen fixation
in the paddocks to make up for the reduced N input;

(2) using protected (N-(n-butyl) triphosphoric triamide-treated) urea as a fertiliser instead of
calcium ammonium nitrate and urea;

(3) usinga trailing shoe instead of the commonly used downward-facing splash plate for slurry
application; and,

(4) selecting high breeding index cows, resulting in an increased milk and milk solids output.

The current Irish national average emission is 1.23 kg CO,-equivalents per litre milk. To reduce this
number, while maintaining current levels of milk output per ha and profitability, at the Solohead
Research Farm, a control group having standard farm practices is being compared with a Low
Carbon (LC) group where the above-mentioned strategies were implemented simultaneously.
Results to date show a 17% emissions reduction in the LC system, as well as higher milk and milk
solids output with lower inputs. The decreased inputs and increased outputs also help to maintain
or even improve farm profitability.

Characters: 1248

Contact: James Humphreys, [TEAG, IE]
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Effects of inoculated legumes in intercropping systems on weeds and soil fertility in
Kenya

Intercropping legumes and non-legumes is a widely used strategy that benefits low-resourced
small-scale farmers to mitigate food insecurity by improving soil fertility, and hence crop yield. In
sub-Saharan Africa, intercropping cereals, commonly maize, with legumes maximizes utilization of
land and labour, and attains higher crop yields. Through the application of tacit knowledge to
combat the impacts of climate change, farmers choose to grow a combination of non-legume crops
such as maize, sorghum, millet, cassava with pulse legumes, namely common bean, cowpea, pigeon
pea and/or No-fixing trees and shrubs such as calliandra (Calliandra calothyrsus), sesbania (Sesbania
sesban), tephrosia (Tephrosia candida) and desmodium (Desmodium uncinatum) as a sustainable
source of protein, and organic nitrogen through biomass transfer. In on-going trials carried out in
Kenya, preliminary results have demonstrated that as well as being a source of biologically fixed
nitrogen, legumes also deter or suppress germination of Striga hermonthica, a hemiparasitic plant
that retards the productivity of cereal crops, especially in infertile soils. The trials also show that
inoculation of the legumes enhances the growth and productivity of the legumes, especially the
pulses. Embracing on the use of rhizobia-inoculated tephrosia as a fallow species can help eradicate
Striga hermonthica and improves soil fertility.

Characters: 1214

Contact: Emmanuel Makatiani, tendwa2003@gmail.com [KEFRI, KE]
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The profitable integration of grain legumes: barley in Scotland as a case study

Legume cropping is low across Europe, occupying 1-4 % of the arable farmed area. In Scotland, grain
legume cultivation accounts for less than 1 % of the arable area. In contrast, barley occupies two
thirds of the area and while half is used as animal feed, half serves whisky and beer production. Since
these fermentation-based businesses account for £10 billion of UK tax revenue, any loss of barley
production area needs careful consideration: especially since domestic barley production falls 20%
short of demand. Therefore, a major challenge is: how may legumes be integrated into a barley
dominated system? Intercropping barley with peas is an option and intercropped-barley yield can
match that of monocropped-barley. However, pea-plant density needs to be controlled to 20% or
less of barley plant numbers. Also, more-upright pea varieties should be sought (e.g. maple pea). To
safeguard the nitrogen content of the barley to meet malting qualities, no more than 20 kg/ha
ammonium sulphate may be added at seed-drilling, and direct-drilling of seed is preferred to help
reduce pathogen incidence. Herbicide and pesticide applications can probably be avoided. Seed
may be separated after harvest for different markets or used as a mixture for feed on farm. This
approach can deliver 20% more yield per unit area and higher gross margins than conventional
agronomy.

Characters: 1155

Contact: Pietro lannetta, [JHI, UK]
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Cultivating faba bean as green manure in the Mediterranean region

A major concern in organic farming is the availability of nitrogen in the soil. Legumes can provide
nitrogen to the soil due to their symbiosis property with nitrogen fixing bacteria, which are spread
in the soil. Therefore, legumes can be used in crop rotation schemes in organic agriculture, where
they are cultivated for green manure to improve nitrogen availability and soil fertility for the
subsequent crop. Legumes cultivated for green manure should be characterized by high nitrogen
fixing ability, such as faba bean. Before sowing, a low-input basal dressing is added to the field. The
typical plant density is 4.4*105 seeds*ha. Then, during the flowering stage when 50% of the flowers
are closed, i.e. the maximum nitrogen fixing activity is observed, the crop is incorporated into the
soil. In addition, to maximize nitrogen fixing ability, seeds are inoculated with specific nitrogen fixing
bacteria. During inoculation, the seeds are soaked in the solution of these bacteria and then sown
in a high humidity soil. The inoculation process should be avoided during rainy days due to the high
risk of bacterial leaching resulting in inoculation being unsuccessful.

Characters: 992

Native Language: Greek
KaAALEpyELa KOUKLWYV yla XAwpr Airtavon

H peyoaAutepn TpokAnon oth BloAoyikn yewpyla sivat n Stabeopotnta 1o alwtou oto £€dadog. Ta
Puxavdn €xouv TNV KAVOTNTA va Seopelouv atpoodalplkd alwTto. H kavoTnta auth eival
amoTéAeopa TG oupBiwong Twv Puxavlwyv pe alwtodsopeuTiKA BakThpla Tou sivat Stadsdopéva
010 £80¢0oG. Emopévwe, umopolv va Xpnotpomotnfolv o Tpoypappata evaAAayng KOAALEPYEIWV
oTn BloAoytkn yewpyia, omou ta Ppuxavin kaAAtepyouvtatl yia XAwpr Aitavon e 6KoTo Thv avénon
mapoXns alwTou aAAA Kat YEVIKOTEPA THV AUENGN TNG YOVILOTNTAS TOU £8ADOUG YId TNV ETTOUEVN
kaMiEpyeta. Ta PuxavBn mou emAéyovtal va kaMiepynboulv yia xAwpr Almaveon TPEMEL va
xapaktnpifovtat amd uPnAn alwTOSECUEVUTIKY KAVOTNTA, OTIWG TO KOUKL. Mpwv amod tnv
EYKATAOTAON TNG KAAAEPYELAG TTPOOTIOETAL 0TOV aypd BaActkn Alavon XaunAwy €l0pOowYV. TNV
OUVEXELQ, OTAV Ta PUTA PpBAcouV oTnV avBodopia Kat To 50% TwV avOEwV eival KAELOTA, OTIOU Kal
Tapatnpeital N HEYLoTn alWTOSEOUEUTIKA LKAVOTNTA, N KOAMEPYELD EVOWHATWVETAL OTO £85APOC.
ErumA£oV yia va PEYIOTOTIOICOUHE TV O{WTOSECUEVTIKN IKAVOTNTA UTIOPOUE VO EUROALACOUE
Ta omEpuaTa PE £8IKA alwWToSEOUEVTIKA BakTtrpla. Katd tov guBoAlacud, T OTEPUATA TWV
Yuxavlwv epPamntifovtal o ypn KAAAIEPYELD BAKTNPIWV KAl OTNV CUVEXELA akoAoUBEl n omopd
TouG o€ £8adog pe uPnAn vypacia. MeTd TNV omtopd akoAouBsi talon APSEVONG VI TPELC HEPES
woTE va anodpeuXOei n EkTAvon Tou BakTtnpiou.

Characters: 1172

Contact: Georgia Ntatsi, [AUA, GR]
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3. Adding rhizotia solution 4. Add rhizotio solution and sow.

1. Adding Arabic gum

Figure 4. Procedure of inoculation. Photo credits ©: loannis Karavidas
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Transition to legume biofertilizers for sustainable agriculture

Conventional agriculture has played a significant role in increasing plant productivity to meet the
food demands of a growing human population. However, this intensive farming has also led to an
increasing dependence on chemical fertilizers, pesticides, herbicides, fungicides, and insecticides,
which are expensive and harmful to human health and the environment. Considering the adverse
effects of agrichemicals and the problems raised in the agriculture sector by climate change, modern
agriculture needs to adopt eco-friendly approaches for food safety and sustainable crop production.
One approach in organic farming is the use of microbial inoculants or biofertilizers. Biofertilizers are
formulations containing living microorganisms which, when applied to seed, plant surfaces, or soil,
colonize the interior of the plant and promote growth by increasing the availability of nutrients to
the host plant or improving water uptake or acting as biocontrol agents. For field application,
biofertilizers are applied either directly to the seeds (mixing seeds with carriers or stickers) or
indirectly to the soil (as liquid or granular formulations). They are easy-to-use, environmentally
friendly, renewable source of plant nutrients, cost-effective relative to chemical fertilizers and can
increase crop yields by 20-30%.

Overall, the biofertilizers’ benefits for farmers, the environment and bio-economy have led to the
development of a new global market focused on the optimization of biofertilizers’ effectiveness and
the development of “tailor-made” inoculants addressing farmers’ needs. This initiative is supported
by many countries in Europe as evidenced by the increase number of existing government policies.

Characters: 1480

Native Language: Greek
Metafaon ota BoAtmaocpata Puxavowvoytkd yia Blwotpn yewpyia

H oupBaTtikn yewpyia £xet Stadpapatiost onuavTtiko poAo otny av&non ThG YEWPYLKAG TIApaywyng
TIPOKEIMEVOU VA LKAVOTIOLOEL TIG ATIALTAOEIS £VOG oAogva avEavopevou TAnBuopov. ‘Ouwe, N
EVTATIKN KAAALEPYELA EXEL ETTIONG 08NYNOEL OE pia avEavouevn eEaptnon amd XNUIKA Atmaouata,
Tapacttoktova, (I{aviokTova, HUKNTOKTOVA KAl EVTOUOKTOVA, TO oToia sival damavnpd kat
emiBAapn otnv avbpwrivn uyeia Kat To TEPBAANOV. AU BAVOVTAC UTIOWLY TIC APVNTIKES ETUTTTWOELC
TWV AYPOXNHUIKWY KAl TWV TIPOBANUATWY TIOU AVAKUTITOUV OTOV YEWPYLIKO TOUEA ATIO TNV KALLATIKN
aAAayn, n oluyxpovn yewpyia amaitei va uiofetnBolv olkoAoYIKA GIALKEG TIPOCEYYIOELS Yia TV
A0PANELQ TWV TPOPIHWY KAl TN BLWOLUN YEWPYIKH TIapaywyh. Mia Ttpocgyylon BLOAOYLKAS YEWPYIAS
glvat n Xpnon HKpoPLaKwy OKEVAOUATWY N BloAtmacudtwy. Ta BloAmaopata ivat TUTIOTIoNHEVA
OKELAOUATA TIOU TIEPLEXOUV (WVTAVOUG WIKPOOPYAVIOUOUG TIou Tipowbolv Tnv avamtuén twv
dutwyv. Ta Blohmdaopata sdpappolovtal €ite Aueoa otoug omopous (avau&n omopwv HE
KATAAANAQ TIPOCKOAANTIKA UEOQ) EITE EUUEOA OTO £6ad0OG (WC LYPA 1] KOKKWSN okevaopata). Eivat
£UKOAQ 0TN XPHoN, TTEPIBAMOVTIKA GIALKA, AVAVEWGCLUN TTNYH GUTO-OPETTIKWY OTOIXEIWY, AlYOTEPO
damavnpa CUYKPITIKA KE TA XNUIKA ATTACUATA KAl UTopoUV va au&noouy TNV GUTIKA TTapaywyn
kata 20-30%. [evika, To 0PEAN TwV BIOATTACUATWY Y0 TOUS AYPOTEC, TO TIEPIRAANOV, Kal Th BLo-
olKovopia £Xouv 08NYNOEL OTNV AVATITUEN HLOG VEAG TIAYKOOMIAS OYOPAC ToU £0TIAlETAL OTNV
BeATloTOTIOINGN TNG QATIOTEAEOMATIKOTNTAC TWV PBLOMTTACUATWY KOl OTNV avamtuén “kata
TapayyeAia” OKEUOOUATWY TIOU VA LKAVOTIOLOUV TIE ATIOLTAOELS TWV aypoTwy. H TpwTtoBoulia auth
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umtooTtnpiletal Kat mpowdeital amd TOANEG XwWPES 0TNV Evpwrn OTwG SlamIoTWVETAL ATIO TOV
av&avopevo aptOpod TIOMTIKWY SPACEWV.

Characters: 1485

Contact: Georgia Ntatsi, ntatsi@aua.gr [AUA, GR]
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Why and how to grow into a living mulch of in-crop clover

Living mulches,a permanent green crop understory, have potential as a sustainable means of arable
production, particularly legumes such as clover. Demonstrated benefits include improved pest,
weed and erosion control, reduced surface water pollution, improved soil structure, fertility, biota
and organic matter content, and fixing of atmospheric nitrogen. Living mulches can also promote
on-farm pollinators where appropriate flowering understories (such as clover) are used, and support
carbon storage and nitrogen provision to the crop, potentially having a significant impact on
pollinator conservation and climate change if widely adopted on large arable land areas. Living
mulches therefore represent a potentially ‘multifunctional’ solution for production and the
environment, with focus on the latter likely to be key to driving market competitiveness and
achieving sustainable intensification in the future.

Establishment of crop into living mulches can, however, be problematic. Though direct-drilling can
be used, main crop yield often suffers due to competition with the living mulch. Using modern
machinery provides an opportunity to overcome this issue; for example, state of the art strip-tillage
machinery allows crops to be established in cultivated bands through mulches. A high-powered
Baertschi Oekosem ROTOR Strip Till has been shown to effectively perform this task across a range
of soil types in the UK, even allowing clover and crop to be co-established in a single pass when a
suitable drill is fitted. To date this approach has allowed spring barley yields to be maintained in
white clover living mulch polycultures, with further work underway in oilseed rape, winter wheat,
maize and a range of other broad-acre crops.

Characters: 1491

Contact: David George, [STC, UK]
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Using legumes as green manures in protected cropping

The inclusion of leguminous green manures (also known as fertility building crops or cover crops)
can bring many benefits, such as:

e adding nitrogen to the system (as a result of fixation by symbiotic Rhizobia bacteria);

e minimising losses of nitrogen by leaching;

e adding soil organic matter (thus improving structure and water holding capacity);

e reducing the risk of erosion; and,

e suppressing weeds and acting as a break crop to reduce the risk of pests and diseases.

They are therefore of value in both conventional and organic systems but remain underutilised. To
get the best results the correct species need to be selected and integrated in the rotation with the
cash crops. Protected cropping presents a particular problem due to the high value of the
glasshouse or polytunnel infrastructure making it difficult to justify allocating space in the cropping
schedule for fertility building crops. Fast growing species that can accumulate biomass rapidly are
required, such as true clovers (e.g. crimson, Persian and berseem/Egyptian) or other legumes (e.g.
fenugreek, vetch, forage peas and lupins). These could be grown either over the winter period (up to
six months) or as much shorter break crops in the spring/summer (possibly between salad crops).
Lower growing species (e.g. trefoil) may be suitable for intercropping, which could help with weed
control. In colder climates, frost hardiness is an issue - under the protected conditions of a
polytunnel the peas and lupins may produce ‘softer’ foliage, than those grown outside, which may
be more susceptible to cold nights as the winter progresses. However, frost kill can minimise the
need for cultivations to incorporate green manures into the soil, if it occurs after significant biomass
has accumulated.

Characters: 1496

Contact: Francis Rayns, ab5438@coventry.ac.uk [CU, UK]
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Legumes as an adjunct in beer production

In the production of any alcoholic beverage, the starch present and how to degrade it (via
gelatinisation, liquefaction and saccharification through enzyme action) to simple sugars that are
usable by yeast must be understood. This breaking down of starch occurs during the mashing step
of beer making and typically involves a hold at 63-64°C. This temperature allows both starch
gelatinisation and enzyme action to occur. For legumes, however, this temperature is too low. A
cooking step is therefore required to pre-gelatinise their starch prior to adding in the barley and
allowing enzymatic degradation to occur. A cooking temperature of 80°C has been identified, which
allows the hydration and disruption of most legume starch granules, although variations between
legume species exist. It has also been shown that, unlike some cereals, legumes do not have the
necessary enzymes present naturally, hence the need to add commercially available enzymes.

Processing steps:

1) Precook milled legume at a minimum of 80°C for 1 hour in the presence of an alpha-amylase
enzyme to avoid viscosity issues.

2) Mash the malted barley etc. as per normal procedures using the cooked legume slurry as a
portion of the mashing in water. The temperature of the mashing in water should be
adjusted to produce a final mash temperature of 63-64°C, as required for malt enzyme
action.

3) Proceed per normal brewery procedures - mash, boil, cool & ferment.

Characters: 1210

Contact: Kirsty Black, [ADL, UK]
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Distilled spirit production can serve as a new legume market

Distilled spirits are typically produced from cereals such as barley, wheat, rye or corn due to their
relatively easiness of processing, and their large starch nutrient stores which, once broken down by
the processes known as 'milling' and 'mashing', can be fermented with yeast to produce high yields
of ethanol. Critical to this conversion process is understanding the characteristics of the starch
present and the conditions required to break it down into smaller, simple sugars suitable for yeast
conversion. In all cases the milled raw material must be heated, in the presence of water, to a
material specific temperature. This allows the starch granules to become hydrated and ultimately,
burst open exposing the starch and allowing it to be broken down in the presence of enzymes.

Legumes are no different, and studies are being completed to determine the conditions required to
convert their native starch into simple sugars. A cooking temperature of 80°C has been identified,
which allows the hydration and disruption of most legume starch granules, although variations
between legume species exist. It has also been shown that, unlike some cereals, legumes do not
have the natural and necessary enzymes, hence the need to add commercially available ones. A
combination of high temperature tolerant alpha-amylase and glucoamylase has been shown to be
effective in aiding this break down.

The successful conversion of legumes into distilled spirit, most likely to be a neutral base spirit for
use in flavoured spirit production, for example gin, opens up a new, premium, high value market for
legumes.

Characters: 1356

Contact: Kirsty Black, [ADL, UK]
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Development and processing of protein rich vegetable foods

Legumes are extremely useful for high protein products such as pasta, snacks and so-called meat
analogues (products that are similar to meat, but suitable for vegetarian or vegan consumers). The
main technology used and suitable for various applications in this field, is called extrusion. During
extrusion, starchy or proteinaceous foods with moisture content ranging from 15 to 35% are
subjected to high temperature, high pressure and intensive mechanical shear forces. Under these
conditions, the biopolymer-based raw materials are converted in a heated barrel into ‘viscoelastic
melts’, which are further forced to flow through a die. Due to the pressure drop across the die and
the subsequent conversion of high-temperature water to steam, the molten stream at the exit
expands dramatically to give the desired expanded/cooked product. The resulting extrudates can
be used in protein-rich cereals or as additives for chocolate and bars. Some of them have been
successfully tested as meat replacement ingredients for sports nutrition products and as the basis
for vegan meatballs, burger patties, cooked meatballs or sauce Bolognese. Preliminary results
obtained within TRUE on the characterisation of the processing properties of protein-rich legume
flours for extrusion demonstrated how certain raw material parameters influence the process
parameters of extrusion. These findings could be used to develop legume-based protein products
for consumers who pursue a healthy, nutritionally aware, sustainable lifestyle.

Characters: 1301

Native Language: German
Entwicklung und Herstellung von proteinreichen pflanzlichen Lebensmitteln

Leguminosen eignen sich hervorragend als Ausgangsmaterial fiir proteinreiche Lebensmittel wie
Pasta, Snacks und sogenannte Fleischanaloga (fleischahnliche, aber dennoch vegetarische oder
vegane Produkte). Die Haupttechnologie, die fiir verschiedene Anwendungen in diesem Bereich
geeignet ist, nennt sich Extrusion. Bei der Extrusion werden starkehaltige oder proteinhaltige
Rohstoffe mit einem Feuchtigkeitsgehalt von 15 bis 35 %, hohen Temperaturen, hohem Druck und
intensiven mechanischen Scherkraften ausgesetzt. Durch den Druckabfall iiber der Matrize und die
anschlieBende Umwandlung von hocherhitztem Wasser in dem Rohstoff in Dampf dehnt sich der
Schmelzestrom am Ausgang drastisch aus und ergibt das gewiinschte expandierte bzw. gekochte
Produkt. Diese Extrudate kdnnen in proteinreichen Cerealien oder als Zusatzstoffe fiir Schokolade
und Riegel verwendet werden. Einige werden auch erfolgreich als Fleischersatz fiir
Sporternahrungsprodukte und als Basis fiir vegane Fleischbéllchen, Burgerpasteten, Kochklopse
oder Sauce Bolognese eingesetzt. Vorlaufige Ergebnisse aus dem TRUE Projekt zur
Charakterisierung der Verarbeitungseigenschaften proteinreicher Leguminosenmehle fiir die
Extrusion zeigen, wie bestimmte Rohstoffparameter die Prozessparameter beeinflussen. Diese
Ergebnisse konnen nun genutzt werden fiir die Entwicklung weiterer Leguminosen-Proteinprodukte
flir Verbraucher, die einen gesunden, ernahrungsbewussten und nachhaltigen Lebensstil verfolgen.

Characters: 1291

Contact: Nora Léhrich, [IGV, DE]
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Extrusion as a way to develop new legume products

New products based on legumes have to appeal to potential customers in the supermarket.
Extrusion is very well suited for the development and production of such foods. Starch or protein
containing foods with a moisture content of 15 to 35 % are used for extrusion. High temperatures
and pressure expose the mixture to mechanical shear forces in the extruder. Under these conditions,
the raw materials are converted into "viscoelastic melts" in a heated cylinder, which are then forced
to flow through the die at the end of the extruder. Due to the pressure drop above the die and the
subsequent conversion of high-temperature water into steam, the mixture expands drastically at
the outlet and results in the desired expanded product.

By means of twin-screw extrusion, expanded products such as snacks or crispies (both with up to
75% protein) can be produced from all types of legumes. Crispies are an excellent basis for meat
analogues. Pea flakes (60% protein) can be produced by planetary roller extrusion, which can be
used like corn flakes in mueslis or eaten directly. During extrusion, all products can be mixed with
flavour carriers such as spices, herbs or cocoa and sugar, or these products can also be coated. This
combines the healthy properties with the good taste. With another type of extrusion, the pasta
technology, pasta can be produced from the legumes. Spices/herbs for different flavours can also
be added, e.g. a lentil noodle with curry.

Characters: 1221

Native Language: German
Welche Technologien sind fiir die Entwicklung neuer Leguminosen-Produkte geeignet?

Neue Produkte auf Basis von Leguminosen missen den potentiellen Kunden im Supermarkt
ansprechen. Zur Entwicklung und Herstellung solcher Lebensmittel ist die Extrusion sehr gut
geeignet. Starkehaltige oder proteinhaltige Lebensmittel mit einem Feuchtigkeitsgehalt von 15 bis
35 % werden bei der Extrusion eingesetzt. Durch hohe Temperaturen und Druck wird das Gemenge
im Extruder mechanischen Scherkraften ausgesetzt. Unter diesen Bedingungen werden die
Rohstoffe in einem beheizten Zylinder in "viskoelastische Schmelzen" umgewandelt, die weiter
gezwungen werden, durch die sich am Ende des Extruders befindende Matrize zu flieRen. Durch den
Druckabfall Giber der Matrize und die anschliefende Umwandlung von Hochtemperaturwasser in
Dampf dehnt sich das Gemenge am Ausgang drastisch aus und ergibt das gewlinschte expandierte
Produkt.

Mittels der Doppelschneckenextrusion kdnnen aus allen Leguminosenarten expandierte Produkte
wie Snacks oder Crispies (beides mit bis zu 75% Protein) hergestellt werden. Die Crispies sind eine
hervorragende Basis fiir Fleischanaloga. Mittels der Planetenwalzen-Extrusion konnen Pea-Flakes
(60% Protein) hergestellt werden, die wie Corn Flakes in Miislis eingesetzt oder direkt verzehrt
werden konnen. Alle Produkte kdnnen bei der Extrusion mit Geschmackstragern wie Gewtirze, und
Krauter oder Kakao und Zucker versetzt werden, bzw. konnen diese Produkte auch liberzogen
werden. Das vereint die gesunden Eigenschaften mit dem guten Geschmack. Mit einer anderen Art
der Extrusion, der Pasta- Technologie, konnen aus den Leguminosen Nudeln hergestellt werden.
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Auch dabei kénnen Gewiirze/Krauter fiir verschiedene Geschmacksrichtungen beigefiigt werden,
z.B. eine Linsen-Nudel mit Curry.

Characters: 1484

Contact: Nora Léhrich, Nora.Loehrich@igv-gmbh.de [IGV, DE]
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Use your network for successful product development - the case of legume-based
flours for gluten-free baked goods

A food network is typically centred round a lead organisation, which coordinates the knowledge
exchange and supports relationship building among the network participants. These initiatives can
be extremely useful to local entrepreneurs willing to develop a new product. For example, a local
food innovation network rooted in Denmark was involved in promoting and supporting product
development with the specific aim of using more legumes. A local food entrepreneur (a baker)
wanted to develop new recipes for a new gluten-free cake using legume-based flour but had no
experience in sourcing suitable suppliers. The network proved its value by first identifying possible
types of legume-based flours; and secondly by providing the baker with the contact details of
potential suppliers. The baker could then start developing the new gluten-free cakes: brownies
made with faba bean flour and dark chocolate. To test consumers' responses, the network invited
the baker to showcase his products at a workshop on legume-based product development. This
collaborative approach proved to be a win-win-win strategy for the food entrepreneur, the network
and the consumers, who all enjoyed the outcome of a successful product development venture.

The key learning points for a network are to understand the practical needs of an entrepreneur and
to make use of the network's stakeholder relationships. As for the entrepreneur the learnings are
centred around being very specific in identifying in what way the network could be of use. This
example demonstrates how collaboration with a food network can help a food entrepreneur. The
learnings highlighted here are, however, applicable to other agri-food sectors and to networks in
general.

Characters: 1466

Native Language: Danish
Brug dit netvaerk til en succesfuld produktudvikling - eksempel med glutenfrit bagvaerk

Et fodevarenetvaerk er oftest opbygget omkring en central organisation med relationer til mange
akterer og arbejder for at fremme videndeling mellem netvaerkets medlemmer. Her illustreres
hvordan samarbejde med et fedevarenetvaerk kan blive en fordel for en ivaerksaetter, der gnsker at
udvikle et nyt produkt: glutenfrit bagvaerk ved brug af mel fra baelgfrugter.

Netveerket hjalp iveerksaetteren med at finde forskellige typer mel baseret pa beelgfrugter og
kontakter til leverandgrer af specialmel. Bageren kunne koncentrere sig om at udvikle opskriften pa
bagvaerket: brownies med hestebgnnemel og maerk chokolade. For at teste om kagerne faldt i
forbrugernes smag tilbed netveerket, at bageren kunne fortzelle om udviklingsforlebet og teste
kagerne ved et workshop om baelgfrugter. Kagerne blev en succes. Laeren af dette forlgb er, at det
er vigtigt for et fedevarenetveerk at forsta de praktiske udfordringer og behov som en ivaerksaetter
star overfor i et udviklingsforlab, samt nyttiggare de forbindelser som netvaerket har opbygget. Det
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erogsa vigtigt at en iveerksaetter kan formulere klart, hvordan netvaerket bedst kan hjzelpe i en given
situation.

Characters: 969
Contact: Karen Hamann, karen@ifau.dk [IFAU, DK]
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How entrepreneurs can benefit from consumer focus groups

When developing new products invaluable insight can be gained by conducting consumer focus
groups to gage consumers’ acceptance of new product prior to the introduction in the retail market.
Following this approach, feedback on how consumers like the new products, how packaging is
perceived and, ideas for how to develop the products or marketing efforts can easily be gained.
If a focus group is well planned and executed, it can provide essential information that would
support the product and market development efforts of entrepreneurial companies and other
businesses. To organise a successful focus group:

e collaborate with staffs with experience in running focus groups e.g. from networks or

consumer research businesses;
e clearly outline the questions that the consumers must answer; and,
e serve the products as they would be under real-life conditions, i.e. the soup must be heated
and the bread toasted.
It is important to remember that the costs of introducing products that fail in the market are much

higher than the costs for running a focus group. Therefore, it is recommended to gather consumers’
feedbacks prior to market launch of a new product using consumer focus groups.

Characters: 1006

Native Language: Danish
Hvordan ivaerksattere kan fa glaede af fokusgrupper i forbindelse med nye produkter i
markedet

Ivaerksaettere i fadevaresektoren udvikler f.eks. nye produkter, og i nogle anvendes ingredienser
som f.eks. linser, zerter, bgnner og kikaerter. | mange tilfeelde ville en ivaerkseetter have fordel af at
kende til forbrugernes reaktion pa det nye produkt, fer det er lanceret i markedet. Ved at introducere
det nye produkt i fokusgrupper med forbrugere kan der indhentes meget viden om forbrugernes
reaktion pa produktets smag, emballering mv. Endvidere kan producenten fa ideer til, hvordan
produktet kan forbedres eller markedsferes. Ved fokusgrupper er det vigtigt at produktet
praesenteres som detville vaere i en virkelig situation, f.eks. skal suppen varmes og bradet ristes. Det
er ogsa ngdvendigt, at der udarbejdes en liste med de spergsmal, som producenten gnsker, at
forbrugerne skal tage stilling til ved fokusgruppen. Nar en fokusgruppe er vel planlagt og udfert, kan
arrangementet tilvejebringe meget brugbar information til en fedevareproducent eller ivaerksaetter.
Det anbefales ivaerksaetteren at samarbejde med personer, som har erfaring med at organisere og
gennemfare fokusgrupper som f.eks. innovationsnetvaerk eller virksomheder, der udferer
forbrugerundersggelser. Omkostninger til fokusgruppe er ofte langt mindre end det, som en uheldig
produktlancering koster. Det kan derfor anbefales for en producent at samle sa meget
forbrugerinformation som muligt for et produkt lanceres, og her kan fokusgrupper vaere et relevant
tiltag.

Characters: 1234
Contact: Karen Hamann, [IFAU, DK]
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How to re-introduce traditional Hungarian legume land races in short food value
chains?

Hungary is very rich in traditional, local legume-varieties, which are valuable due to their genetic
diversity and adaptability. In addition, they bear great yet unexploited gastronomic and market
potential thanks to their varied appearance, taste and nutritional content. Despite these recognised
benefits, both the registered growing area and the degree of consumption are rather low.

A recent innovation idea aims to assess the possibility of (re)introducing and enhancing
traditional/heritage legume varieties and land races into premium gastronomy and to determine
the conditions of such re-introduction from producers’ and market's perspectives.

During the TRUE project, a number of selected traditional Hungarian pulse varieties will be tested in
small-scale organic production, processed into different types of food products following traditional
and new recipes, and tested by gastro-specialists and consumers at various scenes of urban
gastronomy. The project will deliver practical knowledge for various players of the short value chain.
For organic farmers, the practicalities of the organic cultivation of different legumes species will be
collected. For chefs, cooks, food processors and other gastronomic professionals a set of fact sheets
of all tested legume species will be provided, showing the nutrition profiles and kitchen usability.
For the same stakeholder groups, recipes of meals and durable products will be
collected/developed using the different species/land races. Meals and products will be pre-
evaluated by professionals and consumers.

Characters: 1348

Native Language: Hungarian
Hogyan vezessiik be Ujra a hazai hiivelyes tajfajtakat a rovid élelmiszer-értéklancokba?

Magyarorszag rendkiviil gazdag tradicionalis, tajfajta hiivelyesekben, amelyek egyrészt genetikai
sokféleséglik és alkalmazkododképességiik folytan értékesek, masfelél kiillemi és izbeli
valtozatossaguk, beltartalmi értékeik okan feltételezhetéen komoly - ma még kihasznalatlan -
gasztrondmiai potenciallal, és piaci lehetéségekkel is rendelkeznek. Ezen elismert elényok ellenére
mind a regisztralt termdteriilet, mind a fogyasztas mértéke meglehetésen alacsony.

A kbzelmultbeli innovacids otlet célja, hogy felmérje a hagyomanyos/tajfajta hiivelyesek prémium
gasztrondmiaba torténd bevezetésének és megerdsitésének lehetGségét, termeldi és fogyasztdi
perspektivabdl is meghatarozza Gjbdli bevezetés feltételeit.

A TRUE projekt soran hazai tajfajta hiivelyeseket tesztellink kislizemi 6koldgiai termesztésben,
ezeket (j receptirak alapjan kilénb6z6 tipust élelmiszerekké dolgozzuk fel, és a gasztro-
szakemberek és a fogyasztok bevonasaval teszteljiik valdés gasztrondmiai értékiiket. A projekt
gyakorlati ismereteket nyujt a rovid értéklanc kilonbozé szereplSi szamara. Az okoldgiai
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gazdalkoddk szamara a kilonb6z6 hiivelyes tajfajtak okoldgiai termesztésének gyakorlati
tudnivaloit gyujtjik Ossze. A szakacsok, séfek, élelmiszer-feldolgozdk és egyéb gasztrondmiai
szakemberek szamara valamennyi vizsgalt hiivelyes fajta adatlapja lesz elérhetd, amely informaciot
szolgaltat a beltartalmi értékekrdl, esetleges kockazatokrol, és a konyhai felhasznalas lehetdségeit.
Ugyanezen érdekcsoportok esetében recepteket gydjtiink és fejlesztiink az ételek és a tartds
termékek elkészitésére vonatkozdan. Az ételeket és a termékeket a szakemberek és a fogyasztok
elézetesen értékelik.

Characters: 1469

Contact: Botond Bognar, bognar@appsters.me [AK, HU]
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Re-diversifying agri-food systems: growing soybean in Scotland

Agri-food system diversity decreased from the early 20" century as mechanisation of food
production and processing standardised the commodities grown and processed. Nitrogen fertilizer
dependent small-grains (i.e. cereals mainly) became favoured on a large-scale for common baked-
(e.g. bread), fermented- (e.g. beer and neutral spirit) and animal-products (e.g. dairy and meat).
Consequently, legume-based agri-food systems in Europe declined despite the capacity of legumes
for biological nitrogen fixation, high-nutritional quality and -crop rotation values. So, while legume-
supported agri-food systems are sustainable, and Europe is heavily legume-reliant, these legumes
(mainly soybean) are imported to meet 80 % of demand - and so the potential societal benefits are
forfeited. Even where legumes are grown, only a small number of species (e.g. peas and beans) are
cultivated. To help develop diversity of agri-food systems in cooler regions of Europe, scientists in
Scotland experimented with early maturing (000 genotypes) of soybean. Good grain and whole-crop
forage (animal) feed yields were achieved (up to 1.2 and 12 t/ha, respectively). However, this success
was only possible where seed for sowing was pre-inoculated with the highest quality (‘Rizoliq TOP’)
rhizobia. Good rhizobial seed inoculum is essential to optimise soybean yields. Rhizobia is the
common name for soil bacteria that form a symbiosis with legumes to enable natural biological
nitrogen fixation.

Characters: 1271

Contact: Pietro lannetta, [JHI, UK]
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Opportunities of stakeholders for legume-based innovation. The case of Hungary

In Hungary, the harvested area of beans, peas and lentils were the largest in 1989 within the whole
arable land area (3.5%). However, since the 1990s, this has been declining continuously, now
accounting for only 0.5% with production most likely occurring in farms below 1 hectare. During
the same period of time, the harvested area of soybeans has doubled, mainly cultivated in large
scale farm holdings. These production trends reflect the relatively weak profitability of legumes,
the volatility of yields, and the small demand at the national level.

Key stakeholders along the Hungarian legume value chain identified four significant opportunities
to overcome the downward spiral of legume production-consumption:

- Research & Development: national funds for R&D activities could be increased through
strategic partnerships (e.g. Danube Soy) and EU based research projects.

- Production: GMO-free production is guaranteed at the national level which can result in
price premiums. Area-based compensation and greening measures could be applied at a
larger scale. Including a wide array of different varieties in production could also benefit
climate change adaptation and contribute to new product development.

- Processing: Increasing demand in the healthy, vegetarian and vegan food market segments
allowing for innovative product development.

- Consumption: legumes could be given a more substantial role in public food catering as a
cheap and sustainable alternative to meat consumption.

Characters: 1274

Native Language: Hungarian
Innovacios lehetéségek a hiivelyes névények termesztésére Magyarorszagon

Magyarorszagon 1989 6ta csokken a bab, borsé és lencse vetésteriilete. 1989-ben a teljes
vetésteriilet 3,5%-at tették ki e ndvények, napjainkban csupan 0,5%-at, melynek jelentds része 1
hektarnal kisebb gazdasagokban jelentkezik. A szbja vetésteriilete ugyanakkor folyamatos
novekedést mutat - a ’70-es évektdl kezdve megduplazddott - és els6sorban nagygazdasagokban
jellemzé. A termelési trendek a hiivelyes névények viszonylag alacsonyabb profitabilitasat, a
valtakozo termésatlagokat és a relative kicsi hazai keresletet tiikrozik.

Kutatasunkban a hiivelyes novények értéklancanak f6bb magyarorszagi szerepldit kérdeztiik arrdl,
hogy milyen innovacids lehetéségeket latnak e negativ spiralbol vald kitorésre.

- Kutatas-fejlesztés: az innovacidra fordithatd forrasok névelhetdk a stratégiai
partnerségeken (pl. Duna-Szbja) és EU-s kutatasi projekteken keresztil.

- Termelés: az orszag teljes teriiletén garantalt a GMO mentes termelés, ami magas
minGségli termelést és ar-prémiumot garantalhat. A terliletalapu és a zolditést lehetévé
tevé tamogatasok nagyobb mértéku kiaknazasa javithat a termelés profitabilitasan. Az
orszagban fellelhet6 valtozatos fajtak jo kiindulasi alapként szolgéalnak a klimaadaptacios
termékinnovaciokhoz.

- Feldolgozas: az egészséges, vegetarianus és vegan termékek iranti ndvekvo kereslet piaci
lehet6séget nyit innovativ termékek irant.
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- Fogyasztas: a kbzétkeztetés szamara a hiivelyesek viszonylag olcsé és fenntarthatd
helyettesitdi lehetnek a hisalapu élelmiszereknek.

Characters: 1311

Contact: Eszter Kelemen, kelemen.eszter@essrg.hu [ESSRG, HU]
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The information presented here has been thoroughly researched and is believed to be accurate and
correct. However, the authors cannot be held legally responsible for any errors. There are no
warranties, expressed or implied, made with respect to the information provided. The authors will
not be liable for any direct, indirect, special, incidental or consequential damages arising out of the
use or inability to use the content of this publication.

© All rights reserved. Reproduction and dissemination of material presented here for research,
educational or other non-commercial purposes are authorised without any prior written permission
from the copyright holders provided the source is fully acknowledged. Reproduction of material for
sale or other commercial purposes is prohibited.
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