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PREFACE

Y/

EUCARPIA

European Association for Research on Plant Breeding
Europdische Gesellschaft fiir Zichtungsforschung
Association Européenne pour I'Amélioration des Plantes

Dear participants of the conference ‘Breeding and seed sector innovations for organic
food systems’ organized by the EUCARPIA Section Organic and Low Input Agriculture. It
iIsagreatpleasure for me to welcome youto this online conference jointly organised with
the LIVESEED,ECOBREED,BRESOVandFLPP projects. ThisisthefirstSectionMeetingin
2021 afterwe had a nearly complete conference lock down in 2020 due to the Covid-19
pandemic. Other Section Meetings are planned for this year which is important. And,
there will be the General Congress in August which had to be postponed from last year.
As you know, the aim of our organisation is to promote scientific collaboration in plant
breeding research, mainly based on Section Meetings as yours. Therefore, | wish you
a successful three days conference for exchanging new ideas and initiating new joint
projects on the field of organic and low input farming.

Prof. Dr. Dr. h.c. Andreas
Borner EUCARPIA President

Dear EUCARPIA Section Organic and Low Input Agriculture members, like-minded and
colleagues putting your efforts in other fields besides plant breeding!

This is the 5" conference of the Organic and Low Input Section since its establishment
iIN2007. Oursectionaddressestheissuesthatarerelevanttoplantbreeding fororganic
and low-input agriculture.

Inaddition, thisis also the final conference of Horizon 2020-funded project LIVESEED
“Boosting organic seed and plant breeding across Europe” that runs from 2017 to
2021. Relevant sister-projects BRESOV and ECOBREED are involved as well, along with
two projects of Latvian national Fundamental and Applied Research program (FLPP).
This conference continues and broadens the issues discussed in 2018 in Witzenhausen,
Germany on ‘Breeding for Diversification’ by including arange of research topics,
from genetic resources to multi-actor and participatory approaches, socio-economic,
market and policy aspects of organic plant breeding and seed production.

We, at the Institute of Agricultural Resources and Economics were planning to meet
all of you in personin the small beautiful town of Césis in Latvia. Unfortunately the
current pandemic has forced us to hold this conference on-line. Nevertheless, | hope
that we will have a valuable exchange of research results, discussions and ideas for
further cooperation!

Dr. Linda Legzdina
Chair of EUCARPIA Section Organic and Low Input Agriculture
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P LIVESEED - Improving the
ML performance of organic agriculture

“ EiVESEED by boosting organic seed and plant

breeding efforts across Europe

Keywords: organic breeding, organic seed, cultivar testing, seed market and regulation,
seed health

Organic agriculture is a rapidly growing sector and the European Commission is
targeting toreach 25% organically managed farm land by 2030. The availability of high
guality seed of a broad portfolio of cultivars and crops adapted to specific climatic,
soil, and farming conditions is key for realizing the full potential of organic agriculture
inEurope. However,the organic seed marketisnotmeetingthe requireddemand.

LIVESEED (2017-2021, www.liveseed.eu) is a Horizon 2020 project applying
interdisciplinary and multi-actor approaches aiming to transform the organic seed
and plant breeding sector. Itis coordinated by IFOAM Organics Europe with FiBL-CH
for scientific coordination and consists of 36 partners and 14 third linked parties from
18 European countries. The maingoalistoreach 100% organic seed of cultivars suited
fororganic agriculture in orderto improve competitiveness and integrity of organic
production. LIVESEED covers the five main crop categories: legumes, vegetables,
fruit trees, cereals and fodder crops, considering diverse cropping systems across
Europe including mixed cropping and agroforestry. LIVESEED explored legal, technical,
scientific, and socio-economic aspects that impact the use of organic seed from
breeding to seedavailability.

The goal of LIVESEED is to improve the productivity of the organic sector by boosting
organic seed and plant breeding activities across Europe. Specific objectives are to:

= identify production and use of organic seed across Europe

= identify bottlenecks and provide approaches to harmonize the implementation of
the rules for organic seedinthe EU organic regulation (EC No 834/2007 and EC No
2018/848)

= develop an EU-wide router database tool for seed suppliers,

= develop atoolbox to describe organic heterogeneous material and provide testing
protocols to facilitate the registration of organic varieties suitable for organic
production (EC N02018/848)

= develop and improve efficiency of cultivar testing with special focus on on-farm
trials

= develop an organic seed health and quality strateg
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= train on best practices for organic seed multiplication

= develop novel breeding concepts and deliver new breeding tools, and initiate new
breeding activities and more efficient collaborations to close most urgent gaps for
legumes, cereals, vegetables, fruit trees and fodder crops

= identify gapsand bottlenecksinthe market of organic seeds, analyze business and
governance models and develop incentives for the use of organic seeds

= studyperceptionoforganicconsumerstowards newgeneticengineeringtechniques

This is accompanied by constant and targeted exchange with different stakeholder
groups (breeders, seed companies, certification bodies, examination offices, national
and European authorities, policy makers, farmers organizations, representatives of
the organic value chain) and communication and dissemination activities to maximize
impact of LIVESEED.

The European project LIVESEED (www.liveseed.eu) will help to establish a level playing
field in the organic seed market across Europe, improve the competitiveness of the
organic seed and breeding sector, and encourage greater use of organic seeds by
farmers. Main results of LIVESEED achieved so far are summarized in a booklet on
www.liveseed.eu under tools for practitioners.

LIVESEED received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 727230 and by the Swiss State
Secretariat for Education, Research and Innovation (SERI) under contract number
17.00090. The information contained in this communication only reflects the
author’sview. Neitherthe Research Executive Agency nor SERIis responsible for any use
that may be made of the information provided.



https://www.liveseed.eu/wp-content/uploads/2020/11/LIVESEED-%E2%80%93-Boosting-Organic-Seed-and-Plant-Breeding-Across-Europe.pdf
http://www.liveseed.eu/
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ECOBREED - Increasing the
competitiveness of the organic

ecobreed _ .
{PROVING CF breeding and farming sectors

Keywords: organic breeding, organic seed production, field crops

The organic sector has developed rapidly in the EU in recent years, not only in terms
oftheareasusedfororganicfarming, butalsointermsofthe numberofholdingsand
the total number of entities registered in the Union engaged in organic production,
processing, and marketing. European H2020 project, ECOBREED is coordinated by the
Agricultural Institute of Slovenia and includes 25 partners from 15 countries (AT, CN,
CZ,DE, ES, GR,HU, IT,PL, RO, RS, SI, SK, USA, UK) and three continents. The ECOBREED
project has been identified by the European Commission (DG AGRI and DG SANTE) as
a strategically important project to achieve the objectives set out in Regulation (EU)
2018/848 of the European Parliament and of the Council on organic production and
labelling of organic products. The new regulation seeks, among other things, for better
access to organic seed on the market and greater heterogeneity of supply. Currently,
the supply of organic seeds in the EU with a high level of genetic and phenotypic
diversity is limited. This diversity is an important factor in successful development in
organic farming, which contrasts with seed practices inthe conventional, where a high
degree of seed homogeneity is required.

The focus of ECOBREED is to improve the availability of varieties and seeds suitable
for organic and low-input production. Activities focus on four plant species; wheat
(Triticum aestivum L. and T. durum L.), potatoes (Solanum tuberosum L.), soybeans
(Glycine max (L), Merr) and buckwheat (Fagopyrum esculentum Moench.). ECOBREED
crop species were selected according to their potential contribution to increasing the
competitiveness of the organic sector.

Commonwheatisthe mostimportantcrop usedforhumanconsumptionin Europe
and represents the largest organic crop area grown and represents the largest range
of organic products available on the market. Potato is the most widely grown organic
fresh produce crop in Europe. There is an urgent need to increase EU organic grain
legume productiontoreplaceimported protein with alocal productionand growing
demand for non-GM soybeans in Europe. Buckwheat s likely to provide key rotational
benefits to an organic production system.

The projecttargets the improvement and availability of organic seed and varieties
via extensive phenotyping and breeding activities with the support of an extensive
training programme which will facilitate rapid technology transfer from the project
(improved genotyping and phenotyping) into commercial practice. An important
part of the projectis the Participatory plant breeding (PPB) that enables scientists
andfarmerstoimprove conventional breeding by offering farmers the opportun
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to select, develop and create varieties that best suit their needs, agronomic
requirements and pedoclimatic conditions. PPB is a suitable alternative to organic
production as it uses the expertise of farmers throughout the breeding process,
allows selection in contrasting growing conditions and helps to develop local and
regionally adapted varieties.

The project will develop (a) methods, strategies, and infrastructure useful for organic
breeding, (b) new varieties with improved stress resistance, resource efficiency and
guality, and (c) improved methods for producing high quality organic seed.

The specific objectives are to:

= Identify genetic and phenotypic variation in morphological, abiotic/biotic tolerance/
resistance and nutritional quality traits that can be used in organic breeding.

= Evaluate the potential for genetic variation in enhanced nutrient acquisition.
= Evaluate the potential for increased weed competitiveness and control.

= Optimise seed production/multiplication via improved agronomic and seed
treatment protocols.

= Provide farmers the opportunity to choose and develop varieties in their own
environment that best suit their needs and conditions.

= Produce elite varieties for improved agronomic performance, biotic/abiotic stress
resistance/tolerance and nutritionalquality.

= Developtraining programmes (improved genotyping and phenotyping) to facilitate
rapid technology transfer from the project into commercial practice.

= Ensure optimum and rapid utilisation and exploitation of project deliverables and
innovations by relevantindustry and other users/stakeholder groups via extensive
farm-based demonstration and dissemination activities.

The objectives of the project will be putinto practice using an integrated and multi-
disciplinary approach to increase the competitiveness of the organic/low-input
breeding and farming sectors.

The research was funded from the European Union’s Horizon 2020 research and
innovation programme under grantagreementNo 771367 (ECOBREED).
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BRESOV - Breeding for resilient, efficient and

o N
P ej sustainable organic vegetable production
[

BRESOV
The BRESOV project, approved in the frame of the Programme
H2020-SFS-07-2017 (GA774244),dealswithincreasing the competitiveness ofthree
importantvegetable crops (broccoli, green beans and tomatoes) by providing climate-
resilient cultivars addressed to organic vegetable farming systems.

Thanks to the wide involvement of stakeholders in genetic improvement, seed
production and organic farming, the project aims to create a pipeline for the
development of high quality organic seed production for breeders and farmers around
the world. By the active involvement of farmers, advisory services, researchinstitutes,
breeding companies and food processors the ambition of the projectis:

a) improving competitiveness of three important vegetable crops in organic
production

b) extendingthegeneticbasisoforganicbreedingforbroccoli,snapbeanandtomato

c) enhancing existing and newly developed varieties for organic vegetable production
and increasing the plants’ tolerance to biotic and abiotic stresses.

During the ongoing activities, 837 genetic materials of Brassica oleracea complex
species (broccoli, cauliflower and related wild relatives) 496 of tomatoes and 675 of
green beans were genotyped and phenotyped for indentifying traits of interest for
organic agriculture such as biomorphological characteristics of the plants, resistance
to water, saline and thermal stresses, senescence induced by darkness, nitrogen and
water use efficiency, resistance to black rot, downy mildew, Alternaria spp. and other
key pathogens of these crops. Particular attention has been paid to detect the content
of the antioxidant compounds into the produce matrices, such as glucosinolates,
polyphenols, carotenoids, in addition to protein content and the main organoleptic
characteristics of the product (eg sweetness, acidity, color).

In relation to high quality organic seed production and to the evaluation of the
pre-breeding lines, in organic farms in various European countries characterized by
different pedoclimatic conditions, there are various activities in progress thatincludes
evaluating the influence of crop density, of the nutritional compounds allowed in
organic farming, and of the methodology for adopting new organic farming tools such
asthenaturalextractsandthebioactive agentsforcontrollingpestsanddiseases.

The results acquired during the first two years of the BRESOV project already allow
the consortium to support the growing demand for organic vegetables, offering
the opportunity to combine research results with the requests of growers and
consumers ofthe reduction of chemical contaminants, bothintothe soilandinfood
products. The ongoing selection ofthe elite breeding lines of broccoli, snap beans and
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tomatoes, more resistantto climate change and to pests and diseases, will render
organic production more competitive and attractive for farmers throughout Europe
and outside the European Union.

The BRESQV project is supported by 22 partners from 10 European countries, 2 EU
associate countries (Switzerland, Tunisia), and 2 Extra-EU countries (China and South
Korea), and has adopted multi-actor and interdisciplinary approaches placing particular
emphasis on the needs of several European and foreign stakeholders involved in
breeding, seed and organic farming activities.
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. i Genetically diverse populations of self-
_l.T!IEL._ ﬁn!-mﬁ!z pollinating cereals for organic farming:

-SSR, pmeowswor agronomic performance, effect of
environment, and improvement techniques

Keywords: organic farming, crop breeding, composite cross populations
(CCP), genotyping, molecular markers, spring barley, spring and winter wheat

The research aim of the project carried out by Institute of Agricultural Resources and
Economy (AREI, Latvia) during 2018-2021 is to investigate agronomic performance,
efficient improvement techniques and changes due to environmental effectsin
genetically diverse populations, which are a potentially significant alternative to
traditional varieties for self-pollinating cereals in environmentally friendly agriculture.
Thiswork is being continued from another local project, which first started to study
geneticallydiverse populationsinLatvia. Agronomictraitsimportantfororganicfarming
as yield and its stability, competitive ability against weeds, nutrient use efficiency,
disease resistance/tolerance and grain quality is being assessed for spring barley and
wheat composite cross populations (CCPs) in field trials under organic and conventional
crop management systems. The effect of repeated multiplication and cultivation
in different environments on CCP agronomic and morphological traits and genetic
diversity using molecular tools is being evaluated. Development and improvement of
breeding techniquesincludes elaboration of molecular marker, application of negative
mass selection for disease resistance/tolerance enhancement, line selection from
CCPs for building mixtures, and crossing of CCP to perspective/local genotypes. The
material of spring barley CCPs created in Latvia, barley and wheat CCPs from abroad
and newly created CCPs are being studied. Testing of selected populations in larger
scale on-farmtrialsis also going one. Results will ensure new knowledge inagriculture
and biology as well as information for authorities in order to facilitate registration and
marketing system establishment for genetically diverse populations.

Thisresearchisfunded by the LATVIAN COUNCILOF SCIENCE, grant number lzp- 2018/1-0404, acronym FLPP-2018-1
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. Potato breeding for low input and organic
-_ FLPP farming systems: nitrogen use efficiency and

FUNDAMENTAL AND

APPLIED RESEARCH quahty aspects of potatO prOtEIrl

PROJECTS
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Keywords: NUE, nutrition management, phenotyping, patatin, NIRS

Potato crop requires soil thatis rich in nutrients or high doses of fertilizers normally
have to be applied to obtain high and qualitative tuber yield.

According to EU legislation, nitrogen (N) applications have to be limited in EU and
alsoin Latvia. Evolving new potato varieties with improved nitrogen use efficiency
(NUE) for potato production can help improving nutrition management and reducing
N emissions thus minimizing environmental impacts. Varieties with improved NUE,
especially underlimited N availability, can foster the advancement oflowinputand
organic farming systems. High-quality proteins (incl. patatin) presentin potato can be
used forfeed andfood purposesthusincreasing added value to potato and processing
by-products.

Screening for NUE under field conditions is time-consuming and labor-intensive,
therefore more efficient methods for NUE estimation are required.

The aim of the three-year (2020 - 2022) research project is to investigate new
techniquesfor potato breeding for NUE and to estimate NUE effect of the genotype
on potato protein quality.

During the project a number of NUE related traits both under in vitro and field
conditions willbe assessed and results obtained in both systems compared tofind
possible predictive markers for estimation of NUE under in vitro conditions. Field
trials will be carried out in different locations and farming systems (conventional and
organic) for more comprehensive results. Laboratory investigations will be carried
outin AREI, Priekulibranch. If areliable marker will be detected, it will serve as an
innovative and more efficient phenotyping method for NUE and will greatly improve
the potato breedingprocess.

Relationships between levels of protein patatin and NUE estimation in potato
genotypeswillbe assessed. As aresult, the understanding ofthe effects of NUE of
genotypes on the abundance of patatin in potato tubers will be facilitated. Patatin
detection methods will be adopted. New parameters (N, protein) will be calibrated to
NIRSforexpressanalysistoaccelerate furtherresearchon NUE and breeding.

The projectisfunded by Latvia Council of Science inthe frame of Fundamentaland
applied research projects (FLPP) program.
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y EUCARPIA - European Association for

FUCARPIA Research on Plant Breeding

European Association for Research on Plant Breeding
Europdische Gesellschaft fir Zichtungsforschung
Association Européenne pour I'Amélioration des Plantes

s

EUCARPIA aims to promote scientific and
technical co-operation in the field of plant breeding in order to foster its further
development. To achieve this purpose, the Association arranges andsponsors
meetings to discuss general or specific problems from all fields of plant breeding and
geneticresearch. Activities with a predominantly commercial interestare excluded, as
EUCARPIA is a non-profit organization.

EUCARPIA organizes section and working group meetings throughout Europe each year.
During these meetings devoted to particular crops or cross-cutting topics, specialized
up-to-date knowledge and methodology are exchanged among leading scientistsand
conveyed to practical plant breeders.

Every four years, the General Congress is held together with the general assembly.
These congresses are an opportunity for all EUCARPIA members to discuss subjects of
awider interest. They provide aforum for presentation of the problems and challenges
which plant breeding faces today and in the future. The next congress takes place 22
till 27 August 2021 in Rotterdam, the Netherlands.

Founded in 1956 and officially seated in Wageningen (The Netherlands), EUCARPIA
provides considerable impact on improving international contacts in plant breeding
research for nearly 60 years.

EUCARPIA is offering membership for scientists and researchers of all disciplines
related to plant breeding.

Theworkof EUCARPIAisorganisedinllsectionsandone ofthemissection Organic
and Low-Input Agriculture.
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ECO-PB — European consortium for organic
plant breeding

Keywords: organicbreeding, organic seed, cultivartesting, policy recommendations

The European Consortium for Organic Plant Breeding (ECO-PB) founded 20th April
2001 in Driebergen (NL) in order to

= provide a platform for discussion and exchange of knowledge and experiences
among organic breeders, seed producers and researchers

= initiate and supportof organic plant breeding programs and strengthen networks
among partners

= develop of scientific concepts of an organic plant breeding

= provide independent, competent expertise to develop standard setting with
respect to organic plant breeding

* representthe organic plantbreedingandorganic seed sectoron European level

ECO-PBiscommittedtothe principles of organic agriculture aslaid downinthe IFOAM
Basic Standards and EU Regulation (EEC) 2092/91 and is member of IFOAM Organics
International, IFOAM Organics Europe, TPOrganic and founder of the international
IFOAM Seed Platform. ECO-PB has observer status in the technical meetings of CPVO
and is acknowledged organisation of the EU transparency register.

ECO-PB offersfullmembershiptoall organisationsthatare activelyand predominantly
engaged in the development and promotion of organic plant breeding or organic
agriculture and supporting membership to individual persons predominantly engaged
in organic agriculture and complying with the objectives of the association. Presently
ECO-PB consists of 15 fullmember associations and 27 associated members spread
across Europe (www.eco-pb.org).

Main activities of ECO-PB are to

= carry out and support meetings and workshops on legal, political, technical,
socioeconomic aspects related to organic seed and plant breeding

= work outasound concept based on principles of organic agriculture and systems-
based breeding as a basis for organic plant breeding strategies

= promoteresearchtopicsonorganicbreedingandsetupandparticipateinresearch
projects and networks on organic plant breeding


http://www.eco-pb.org/
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provide discussion paper on plant breeding issues to support the decision making
process in European and international level

find alliance with other organizations and represent our members in political and
stakeholder dialogs

participate in consultations, workshops, stakeholder and policy meetingsin order
to promote the interests of our members

provide a platform for young breeders supported by experienced mentors

collect training material on organic seed and plant breeding from members and
partners of LIVESEED, ECOBREED and BRESQOV

support the Preconferences Organic Seed Ambassadors of the Organic World
Congress in collaboration with the Organic Seed Alliance from the USA in
September 2021 in Rennes https://owc.ifoam.bio/2021/en

12
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Institute of Agricultural Resources and Economics
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The Institute of Agricultural Resources and Economics (AREI), with more than 100
years of history, is the leading field crop breeding institute in Latvia.

The research directions of the institute are related to crop genetics and breeding,
crop management and agroecology for sustainable farming, provision of quality
requirements of raw materials for processing, as well as development of sustainable
rural space, economic analysis for agriculture, food production and fisheries. The
institute has two scientific departments — the Department of Crop Research and the
Department of Bioeconomics, which carry outresearch inthe fields of agriculture,
agrarianeconomy,andruraldevelopment,carryingoutmoreandmoreinterdisciplinary
research projects. AREI regularly participates in international research projects,
national research programs, research of national importance, as well as perform
collaborative research with farmers, merchants and municipalities. Part of research
is related to the provision of functions delegated by the government. Crop Research
Departmentcarries out significantresearchinthe developmentand improvement
ofcrop breeding methods, aswellasinthe study of genesthatdetermine important
traits, especially resistanceto bioticand abiotic factors. Animportanttask for AREI
breeders is the maintenance and evaluation of plant genetic resources.

Inthe period from 2003 to 2006, Ministry of Agriculture of Republic of Latvia (MoA)
fundedtrials aimedtodevelop the value for cultivation and use (VCU) testing protocols
inLatvia(atpresent,the LatviaUniversity of Life sciencesand Technologiesensuresthe
assessment of the VCU tests of organic plant varieties). During this period, all locally
bredcultivarsofcereals, potatoes, peaandgrassesinthe plantvariety catalogue (PVC)
were tested for their suitability for organic farming. Since then, trials under organic
conditions have been possible and well-performing varieties are marked as “Bio” in
the national PVC. Since 2003, AREI is testing varieties for their suitability for organic
farming. AREI carries out field trials with potatoes, cereals (spring barley, winter rye,
winterand springwheatetc.), field peasand grasses. Six potato varieties, four field pea
varieties, five spring barley varieties, two oat and one wheat variety, as well as several
varietiesforanumberofgrassspecies, bred by ARElhave beenofficiallyrecognizedas
suitable for organicfarming.

In 2020, the total agricultural area of AREIwas 510 ha, of which 50 ha was organically
certified area used for plant breeding, field trials, and seed production. AREI has the
organic breeding program. The identification and application of genetic markers of
traits important for new varieties is becoming usual for evaluation of breeding material
in breeding programs. Currently the breeding for organic farming is carried out for
severalfield crops: spring barley, faba bean, spring pea, winter and spring wheat, and
spring oat, and is funded by the MoA. Besides organic breeding and variety

13
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testing,AREIl is involved in projects aimed to research on growing technologies under
organic conditions. These trials include not only common field crops, but also less
common species in Latvia such as narrow-leaf lupin, quinoa and soybeans. AREI
successfully participated in EC Temporary Experiment on marketing of
heterogeneous populations using spring barley composite cross population
‘Mirga’. AREI is also organic seed producer for potatoes, red clover, winter and
spring wheat, winter rye, field peas, and buckwheat. AREI performs research in
agroecology, maintenance of soil fertility, weed management in both integrated and
organic farming.

14
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ORGANIC FARMING IN LATVIA

The sector of organic agriculture in Latvia is continuously developing, involving more
and more new enterprises. The number of certified organic enterprises in Latvia
reached 4450 in 2019, and area under organic farming in Latvia was about 14% from
utilised agricultural area or 290 thousand ha. A total of 262.5 thousand ha of land
were converted to organic, but 27.5 thousand ha were still undergoing conversion.
Compared to 2018, the organically certified area had grown by 6.4 thousand ha that
is about by 2.2%.

In 2019, the major part of organically certified fields was under cereal crops covering
58.5 thousand ha, most of which were oats (23.5 thousand ha) and wheat (15.5
thousand ha). Organically certified potatoes were grown on 1486 ha, organic vegetables
—423 ha, most of which were pumpkins (137 ha). The most popular organically grown
berries and fruit trees in Latvia were black currants (925 ha), apple trees (712 ha) and
seabuckthorn (399 ha). Intotal, organicfruits and berries were grown on 3053 ha.

Comparedto 2018, organic grain production increased by 32%in 2019, reaching 117
thousand tonnes. Quantity of produced vegetables, potato and eggs was also higher.
However, the milk production decreased by 6.2 thousand tonnes, less meat, fruit and
berries were produced.

Organic farming in Latvia is characterized by multisectoral production. Main sector
of animal husbandry in organic farms is milk production. Sheep farming has also
become popular.

Duringlastyearsabout20organicfarmsinLatviaproducecertifiedorganicseed. Mostly
organiccereal seed, especially oatandbarley, is produced. Production of certified
organic seed material for red clover, timothy, and buckwheat is also significant. The
amount of produced organic certified seed covers only 3.2% of organic seed demand
in the country. Home-saved organic seed material is still widely used. More than two
thousand derogations allowing use of conventional seed or planting materialin organic
farms are granted every year.

Latvia participates in Temporary experiment (Commission Implementation Decision
2014/150/EU) for marketing of heterogeneous seed material of cereal species.
Heterogeneous barley population ‘Mirga’, which hasbeen developedin AREI, isgrown
in four organicfarms.

15
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ings together ~1500 producers, traders and processors of organic
products: milk, meat, honey, fruit, vegetable and cereals, processors, traders and
supporters of organic food in Latvia. The association unites 11 regional branches and
representatives of 11 areas of industries.

ALOA is an important partner and representative of organic farms and companies to
the government and the state institutions in charge of planning and supervision of the
agricultural sector.

ALOA is actively working with various departments of the Ministry of Agriculture,
making proposals for the sector development.

Key areas of cooperation:

= Implementation of the Latvia’s Rural Development Programme 2022-2027;

* Implementation of the EU common agricultural policy 2022-2027;

= European GreenDealwithitstwo strategies Biodiversity Strategy for 2030 and
Farm to Fork;

= Organic farming supervision and control matters.

ALOA cooperates with other public organisations in the areas of agriculture and
environment: Farmers Federation, Latvian Fund for Nature, The World Wildlife Fund,
Latvian Beekeeping Association and others.

Objectives of the association

Tobring together those working in the organic farming industry and supporters of
environmentally friendly farming and users of organic products.

Tobuild marketpolicies and find market opportunities for sales of organic food products.
1. Toprovide learning opportunities for organic farmers.

2. Toraise publicawarenessabouttheimportance of natural productsinbeinghealthy.
3. Topromote green and sustainable farming methods.
4

. Torepresent members’ interests in state and local government institutions as well
as non-governmental organisations.

5. Organic farming policymaking.

In 2020 ALOA started publishing an informative magazine “BIOLOGISKI” with the aim
to strengthen organic agriculture in Latvia.

16
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CONFERENCE PROGRAM

MONDAY, MARCH 8TH 2021
08:30 Open access

08:50  Technical instruction
09:00 Welcome addresses

09:30 L. LUTTIKHOLT — Transforming food systems. transforming
breeding

SESSION 1 — EXPLORING UNDERUTILIZED GENETIC RESOURCES
(moderated by Viadimir Meglic)

10:00 S.GORITSCHNIG —EVA - European evaluation networks harnessing crop
genetic diversity present in European genebanks

10:20  E.FLIPON- Mobilising diversity for minor cereals inwestern France

10:35  D.JANOVSKA-Exploringbuckwheatgeneticresourcesfororganic
breeding

10:50 A. KRONBERGA - Domestification potential of Latvian local medicinal
and aromatic plants genetic resources

11:05 Coffee break

11:20  J. PROHENS - Characterization under low N conditions of advanced
backcrosses of eggplant (S.melongena) with introgressions from
S.elaeagnifolium

11:35 C.ARNCKEN-Pre-breeding of white lupin foranthracnose tolerance
11:50 F.BRANCA-Responseofdifferent genotypes ofBrassica oleracea
var. Gongylodes I. to drought stress

12:05 General discussion

BREAKOUT POSTER SESSIONS
12:30  Topic 1 —Exploring Topic3—Breeding for
culinary and nutritional
guality (moderatedbyEdith
Lammerts van Buere

underutilized genetic
resources (moderated by
Ferdinando Branca)

13:15 Lunch
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14:15

14:35

14:50

15:05

15:20

15:35

15:50

16:05
16:30

16:45

17:10
17:25

17:40
18:00

SESSION 2 — BREEDING FOR DIVERSITY (moderated by Edwin
Nuijten)

P.MENDES MOREIRA — LIVESEED: Enhancing resilience at systems level
through breeding for diverse cropping systems

D. DESCLAUX —Why is it so difficult to breed for sustainable organic food
system? Some examples on cereals

G. VAN FRANK - Patrticipatory on-farm breeding for diverse and adapted
wheat mixtures

E. FLIPON, V. CHABLE - Comparing two selection strategies of bread wheat
diversified populations adapted to organic farming

|. LOCMELE-Assessmentofspringbarleyvariety mixturesandpopulations
in comparison to homogenous varieties

N. MOUTIER - Breeding for wheat-pea mixtures: are the traits of pea
varieties in sole crop predictive of their behaviour in mixture?

M.PETITTI-Evolutionary participatory tomato breedinginItaly fororganic
agriculture
General discussion

Coffee break
SESSION 3 — BREEDING FOR CULINARY AND NUTRITIONAL

QUALITY
(moderated by Edith Lammerts van Bueren)

J. DAWSON — Scaling up participation in breeding for flavor: engaging
farmers, gardeners, culinary professionals and consumers

E.NUIJTEN-Breedingforquality:lessonslearnedonthree vegetable crops

J.ZYSTRO-Acasestudyinefficientmethodsforevaluatingandselectingfor
flavor in organic sweet corn breeding programs

General discussion
Coffee break

BREAKOUT SESSIONS

18:15

Posters, Topic

. Contribution of Discussio

2 -Breeding genetic non

for Diversity resources for impact of

(moderated by breeding new

Pedro Mendes for diversity breﬁd_ing

- (moderated techniques

Moreira) by Ferdinando (moderated
Branca and by Monika)
Vladimir Megli¢)
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TUESDAY, MARCH 9TH 2021

08:30
08:50

09:00
09:25

09:40

09:55
10:10

10:25

10:40
11:00

11:15

11:35
11:55
12:10
12:25

12:40

12:55
13:15

14:15 Topic4—Living soil - plant

Open access

Technical instruction

SESSION 4 - LIVING SOIL - PLANT INTERACTION
(moderated by Pierre Hohmann)

G. BERG —Sowing the right seeds for sustainable agriculture

A. WOLFGANG - Bacterial seed communities in sugar beet are influenced by
propagation site andgenotype

F. TROGNITZ — Seed endophytes isolated from soybean and their application
for biocontrol and plant growth stimulation

P.KUSSTATSCHER-Pumpkin breeding shapesthe seed microbiome

M. BIGET — Spatio-temporal heterogeneity in the root-microbiota of grape
vine: a microbial terroir in vineyards

T.TAKACS—Physiologicaland growthresponsesofpeaintercropped wheat
cultivars

General discussion
Coffee break

SESSION 5 — ORGANIC PRODUCTION OF HIGH QUALITY &
HEALTHY SEED
(moderated by Ambrogio Costanzo)

F.REY —Improving cultivar testing, seed multiplication & health for high
quality seedsforthe organicsector: overviewof LIVESEED outcomes

M. COLLEY —State of organic seed production in the United States
S.KLAEDTKE-Fromseedtoplanthealth—abroader picture
A.BORGEN —Seed treatments to control common bunt

S.P.C. GROOT - Carrot seed vigour, field emergence and tolerance to the
damping-off pathogenAlternaria radicina

H. CARDOSO - Calorespirometry—apromising phenotypingtool to assess
seed viability based on respiratory parameters

General discussion

Lunch

BREAKOUT POSTER SESSIONS

Topic 5 — Organic production
interaction (moderated by of high quality & healthy
Gabriele Berg) seed (moderatedbyFedericRey
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SESSION 6 — MULTI-ACTOR & PARTICIPATORY APPROACHES
(moderated by Veronique Chable)

15:00 N.ENJALBERT — Simplify collaboration, amplify results: facilitating a diverse
seed system with a collaborative digital platform

15:20 F.REY - Frugal, multi-actor and decentralised cultivar evaluation models for
organic agriculture: methods, tools and guidelines

15:35 M.COLLEY —Theripple effect of participatory plant breeding: a case study
in US organic sweet corn

15:50 Coffee break

16:05 A. RODRIGUEZ-BURRUEZO - Participatory breeding in tomato in southern
Europe in the frame of organic farming: approaches, plant populations,
results and lessonslearned

16:20 P.ANNICCHIARICO - Genome-enabled, farmer-participatory selection:

making edges meet

16:35 K.ISAACS - A network approach for large-scale participatory variety-by-
context testing: results from sorghum variety trials in Mali

16:50 General discussion
17:20 Coffee break

BREAKOUT SESSIONS

17:35 Posters, Topic

6 —Multi-act Demonstrati Potential of
o uiti-actor on of participatory
o Seedlinked breeding
panoipetor modersted roderstedty
(moderated by by Nicolas Micaela Colley)

BerndHorneburg) Enjalbert

18:35
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WEDNESDAY, MARCH 10TH 2021

08:30
08:50

09:00
09:25
09:40

09:55

10:10

10:25

10:40

10:55
11:10

11:40
11:55

12:30

13:00

Open access
Technical instruction

SESSION 7 & 8 — SOCIO-ECONOMIC, MARKET AND CONSUMER
ASPECTS
OF SEED SYSTEMS (moderated by Raffaele Zanoli)

S. PADEL —Organic seeds and varieties: can the market deliver?

E. WINTER -Assessmentof policies aiming at boosting organic seed use

S. ORSINI - Appraisal and usage of organic seed in Europe from organic
farmers’ perspective

J. KOTSCHI - Funding organic plant breeding and the potential impact of
open source seed systems

Coffee break

E. CUBERO DUDINSKAYA — European organic consumers’ attitudes and
acceptance of new plant breeding techniques for crops

H. WOLTER - Consumer perceptions and evaluations of the Open Source
Seeds License

C.MEIER-Consumer preferencesforhealthy minorcereals
General discussion
Coffee break

Video excursion to Latvian organic
farms Promotion video on organic
breeding Announcementsregarding next

events

BREAKOUT POSTER SESSION

Topic 7 & 8 Socio-economic, Topic 10 Sustainability

market and consumer (moderated by Giuseppe

aspects of seed systems Timpanaro)Selection of

(moderatedby Stefano Orsini) best posters by partici

Lunch
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14:00
14:20

14:35
14:50

15:05
15:25

15:40

16:00
16:15

16:30

16:45
17:00
17:10
17:40
17:45

SESSION 9 — REGULATORY AND POLICY OPPORTUNITIES
(moderated by Bram Moeskops)

E.GALL,M.SOMMER —New rules onseedsinthe new EU Organic Requlation

K. MEYER - Collecting commitment in 10 EU member states — the organic
seed declaration

M.RAAIJMAKERS-The needfornationalroadmapstocometo 100% organicseed

M.H. BERNICOT — Assessing varieties for organic farming: what contribution
from evaluation in conventional farming?

General discussion
Coffee break
SESSION 10 — SUSTAINABILITY (moderated by Monika Messmer)

A. RIAR — Participatory organic cotton breeding approach to achieve
sustainable development goals

E. NUIJTEN —Implementing the systems-based breeding concept
A.SCUDERI —Sustainability assessment of broccoli (Brassica oleracea var.
Italica) production with deficit irrigation system in Sicily

R. LEITAO — Successional agroforestry systems for Europe: the Portuguese
example

General discussion

Winners of the poster contest and quiz
Closing of the conference

Break

EUCARPIA Organic & Low-input section members meeting
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EXPLORING UNDERUTILIZED GENETIC
RESOURCES
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o Intercropping maize and cowpea as a sustainable technique
(< VIVAS to adapt the production to climate change in Portugal Py

Paulo PEREIRA', Ana Maria BARATA® . Graga PEREIRA’. Carlos GASPAR’, Paulo MARTINHO', Micha GROENEWE-
GEN!. José COSTA!, Madalena VAZ?, Jodo MEXE®, Manuela MENESES?

'Living Seeds Sementes Vivas S A_ Idanha-a-Nova, “INIAV, Portuguese National Genebank (BPGV), Braga, *INIAV- Elvas,
Elvas. Corresponding author: paulo.pereira@sementesvivas.bio

Introduction: There are several local populations of cowpea (Vigna unguiculata (L.) Walp.) in Portugal which can be inter-
cropped with maize with various potential benefits, however. there is little information on this intercrop in Portugal or in simi-
lar contexts.

Goals: Identify the best genotype combinations of cowpea and maize, to optimize the seed rate and the number of the irrigati-
ons during the crop cycle.

Material and methods

Field experiments took place over three years (2018 to 2020) in three locats
in Portugal: Braga (North), Idanha-a-Nova (Center) and Elvas (Alentejo);

Experimental design: 2018: 11 treatments, 3 replications, plots with 3-4 or’, ; 2019: 3

treatmentsg 3 replications, plots with 10 m’ :2020: 2 treatments. 3 replications, plots
with 10 m".

2018: eleven populations of cowpea were characterized in order to find the three best. crossing the \
results of the locations;

2019: the three populations of cowpea (Fradel. Cp 5847 and Cp 5849) were intercropped with a Portu-
guese cultivar of maize, in two different sowing densities;

2020: after choosing the most suitable sowing density of cowpea. two different irrigation levels were
tested;

- Z
Data collection: germination (%). colour of flowers,
number of days until flowering. maturity and harvest,
yield (g/plot).LER, 100-seed weight (g) and protein (%)

Results and discussion

Table 1: LER ratio at 2019 trial Tt Vo, Sa(hies i vl scwimg: denmily
(T2) or in half of it (T3). there was no
Place value equal to or greater than 1.

Plot Treatment Braga Flas Id?qnoh‘ar;a- In Elvas, both sowing densities with the
Maize “Eradel T 095 165 1.05 Fradel'vzmet}.r showed a value greater than
Maize +Fradel T3 0.81 123 0.96 one. Finally, in Idanha-a-Nova, of the 6

Maize + Cp ™ 0.92 0,73 1.03 options resulting from the 2 treatments and
3849 1 3 genotypes, the LER was greater than 1 in
. M\ 0.84 o ol 4 of them
paoe s Cp ™ 0.97 0.94 1.02 Figure 2: Cp 5849 cowpea
Maize + Cp 0.84 0.86

5847 T3 0.94

Figure 1: Maize in-
tercroped with
cowpea in Braga

T - o PEROAI L S .
Conclusions: Analyzing the index LER in Elvas and Idanha-a-Nova, some treatments showed values higher than 1, in con-
trast to what happened in Braga, which may indicate that the intercrop is more favorable in places where temperature are higher
and there is low humidity in the soil

This research was supported by the ConVIGNA project (PDR2020-101-031658)
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J.ALAlkemade', M. Mazzicari?, B. Ferrari®, M. M. Messmer!, i
F. Annicchiarico?, R.T.¥oegele?, M. R. Finckh*, F. Hohmann'

o
Conace joris alkemade@Hibl org
GWAS to identify loci conferring resistance to
anthracnose in white lupin

Lupin anthracnose caused by the seed- and air-borne fungal pathogen Colletotrichum lupini is
devastating white lupin (Lupinus albus) cultivation worldwide. Its high yield potential and protein
guality could make white lupin a sustainable alternative to soybean in temperate zones but resistance
against anthracnose needs to be substantially improved. We performed a genome-wide association
study (GWAS) on a diverse collection from the white lupin center of origin located around the
Mediterranean. Genotyping resulted in 4603 high quality 5NPs for 174 genotypes. Significant
associations were found for average disease score and relative shoot fresh weight. The identified SNPs
were found within candidate genes suggested to be involved in biotic and abiotic stress responses in

the family Fabaceae.

a Disease score

=logele)

R EEE T

Chromeasomes

Figure |.Disease score ranging from | (healthy)

to 9 (dead). Alkemade, |.A. et ol (2021 A high-throughput b
phenotyping tool to identify field-relevant anthracnose resistance in
white lupin. Mant Dis. https:idoi.org/10.1094/PDIS-07-20-153 1 -RE.
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Figure 2: Genetic diversity and population structure
{a) MNeighbor joining (M]) tree, color represents different
clades. (b): Principal component analysis (PCA) showing
first two components, colors indicate collection regions.

-
S

The project was supported by the BU HORIZOM 2020 project
LIVESEED! under the Grant Agreement no 727230 |, and by the
Swiss State Secretariat for Education, Ressarch and Innovation
(SERI) under contract number 17.000%, and the Federal Office

for Agriculture (FOAG)

B -

Figure 3: Manhattan plots from GWAS analyses
for (a) disease score, (b) lesion size and (¢} relative
fresh shoot weight. Dashed line represents Bonferroni
threshold of 4.96.

Schweizerische Eidgenossenschatt
Canfédeération suisse
Canfederazions Svizzara
Confederaziun svizra

¥

LIVESEED
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Tanm Sanayi ve Ticarel A.§.

SELECTION OF ADVANCED LINES FROM ONFARM CONSERVED
DURUM WHEAT LANDRACES FOR RAINFED CONDITION OF TURKEY

Aytekin AKSOY", Gulizar Manav SALTOGLU', Fatma BUDAK', Taner AKAR®

1Tasaco Tanm ve San_A_§.,

Antalya
Akdeniz Oniversitesi, Ziraat Fakiiltesi, Tarla Bitkileri Bolimii, Antalya

Introduction

Durum wheat ( Triticum durum L.) is a staple food
sources of highland farmers in Turkey and used
not only for traditional macaroni but also bulgur
production which is common energy sources in
Turkish cousin. Rain-fed conditions under
Turkish highland are characterised severe
drought period especially from heading (Z50) to
end of dough stage (Z89) so semi-dwarf durum
wheat cultivars are not able to tolerate this
constraint. Additionally, consumers have been
demanding more traditional bulgur and macaroni
prepared by durum wheat landraces. Therefore,
the aim of this project to select new durum wheat
advanced lines suitable for rain-fed condition of
Central Anatolian region among Turkish durum

‘aytekin.aksoy@tasaco.com

Material and Methods

Totally 20 different farm conserved durum wheat
population from mountainous areas of Turkish
highlands were sampled in the first year of the
project and 185 different single spikes were
selected based on spike and plant morphologies.
Then, each single spike was planted together
with semi-dwarf checks under rain-fed conditions
of Central Anatolia to test winter hardiness,
drought and yellow rust resistance and 33 head
rows were selected based on phenofypic
selection. In the third year, these fines were
tested under augmented design together with
two common checks (cvs Kiziitan 91 and C-
1252) to examine grain yield and some quality
parameters.

wheat landraces cultivated under on-faim
conservation system.

- - | o n |

Results

There were great variation among selected lines especially for grain quality parameters such as sds sedimentation from 17.0 to
35.0 ml, semolina color from 23.4 to 29.3, wet giuten from 30.6% to 50.7%, and gluten index from 61,5 to 95,0. In addition to
grain quality parameters, grain yield of these lines were also very comparable to semi-dwarf checks and they changed from 1,35t
ha to 6.03 t ha’'. Among these lines, especially Line 22 with 6,03 t ha™'yield, 27,6 semolina color, 30.6% wet gluten and 90%
gluten index was very promising compared to semi dwarf common checks.

Conclusion

The selection study carried out during the last three years showed that the durum wheat landraces still have great potential to
select superior genotypes in terms of both grain yield and quality especially for rain-fed conditions of Turkey as indicated by Akar
et al 2009 and Newton et al 2010.

Acknowledgement
We kindly acknowledge CEOQO of TASACO seed company who fully covered all expences of the study.
References

Akar T, Mert Z, Yazar S., Sanal T., Avci M., "Sustainable use of winter Durum wheat landraces under Mediterranean conditions™, AFRICAN JOURNAL OF
BIOTECHNOLOGY, vol.8, pp.4108-4116, 2009

Newton A.C., Akar T, Baresel J.P, Bebeli P.J., Bettencourt E, Bladenopoulos KV, et al, "Cereal landraces for sustainable agriculture. A review”,
AGRONOMY FOR SUSTAINABLE DEVELOPMENT, vol_30, pp.237-269, 2010
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UnTW3sT Py | -

UNCOVER AND PROMOTE TOLERANCE TO TEMPERATURE AND
WATER STRESS IN CAMELINA SATIVA

Project coordination: Claudia Jonak,
claudia jonak@ait.ac.at
AIT - Center of Health & Bioresources

m il INRAZ | iz | 4) jiLicH

) Comelina | [N |niciativas 'RTDS

nnovadoras GROP

Cangary | Fapafia

A re-emerging, old, climate-resilient European oilseed crop
Early maturity, low input requirement, adaptability
Omega-3-rich seed oil and protein-rich cake !
Sequenced genome '

The UNTWIST project is based on the premise that the unravelling of stress adaptation mechanisms in
the naturally resilient and native European oilseed crop camelina, which has not yet undergone intensive
breeding, will reveal successful stress adaptation strategies, which can be exploited for increasing
yield stability in adverse and changing environmental conditions of camelina and other crops.

Concept ~
ress response
Phenotpying for mechanisms Network analysis:
stress resilience Predictive and mechanistic ¢
modelling fop
management
stralegies
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% § k2 Cebalar redox mlﬂ ®‘

* Understand mechanisms underlying adaptation of crops to diverse and extreme local growth conditions;
* Improve prediction of crop adaptation in response to environmental stress by more accurate modelling;
* Translate into crop improvement & optimized management strategies.

Stakeholder

2% 2% 2%

D Follow us on Twitter:
https://twitter.com/UNTWIST_H2020

Researchers, Students & Breeders, Famers & Farmer EU authorities & Policy makers, Webpage:
Experts associations International organizations, www. untwist.eu
« Knowledgeon Mechanisms  + Metabolic & SNP markers NGOs, Media

of plant abiotic stress « Optimized and locally + Benefits of camelina

tolerance adapted crop management + Adoption of climate resilience
+ Improved cross-disciplinary practices into agronomy

biological understanding + Climate-smartcropping + Stability of vegetable oil

food security

- THIS PROJECT HAS RECEVED FUNDING FROM THE EUROPEAN UNION'S HORIZON 2020 RESEARCH AND INNOVATION FROGRAMME UNDER GRANT AGREEMIENT NO 862324

* Verified yield gap analysis & + Elite camelina germplasm suppliesto EU industries

models for crop plasticity + Easy-to-use predictive * Opportunities for socio-

and adaptation to changing models economx development in B BB Lercads

environments marginal agricultural areas SIGN UP TO THE UNTWIST NEWSLETTER
* Agronomic management + Overcoming uncerainty on EU ’
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COMPARISON OF BIOCHEMICAL PROFILE AND ANTIOXIDANT CAPACITY AMONG m
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Pairizia BELLA", Salvatore MUSUMECE, Simone TRECCARICHE, Alice ANZALONE?, Vittoria CATARAZ,

EXPLOITATION OF B. OLERACEA COMPLEX SPECIES (N=9) FOR INCREASING THE S|

RESISTANCE TO XANTHOMONAS CAMPESTRIS PV. CAMPESTRIS IN THE REI.ATEDMQB;?;J?;:\
CROPS (Brassica oleracea var botrytis x Brassica oleracea var italica)  g8iacuzis

g j Urlwrsita

INTRODUCTION

Black rot cauvsed by the bacterial pathogen Xanthomonas
campeslrs pv. campesinis [Xcc) is considered one of the
most serious diseases of Brassicaceae [1]. This vascular
disease affects economically important brassica crops as
well as spontanecus omamentals and weeds. even Xcc
races have been described and races 1 and 4 are the maost

MATERIALS & METHODS l

Flant materials

Twenty-eight accessions from ten
species obtained at UNICT [DI3A,
Uriversity of Catania) were incculated
with two Xcc strains, DAPP-PG 308

Inoculation method and disease evaluation

Three youngest leaves of each
plants were wounded at the
secondary veins by using a mouse
tooth forceps wrapped in cofton

and immersed in a bacterial
suspension (108 cfu mb).

widespread in Europe [1,2].

[race 1) and PVCTS2.4( race 4).

v-shoped necrofic
fesions on leaf margin
surounded by yelow
halos and biackening of
the vein are the typical
symptams of biack rot
diseqse

Plants were scored for disease sympioms
7,15, 20 and 21 days after inoculation using a 0-
4 disease scale.

SP41 BHIT; SP4Z BHEZ
4TI ED 4

3512 BYS/1; 3513 BYE/2

4431 BMER; 3370 BME

4775 BVTR

- 3154 CVESA/Z 428 CV2E 3151
CVISRRIA: 421 CVIF

. 71 BRA1SIC; PO BRI ST, T10
BR4ISIE; 4852 BRIDE, 433% BRASL
4853 BH 84; 4003 BH; 4008 BH;
" 4571 BH1R; 4538 BHID; 4401
BHS1R: 4428 54 81

3500 SAS; 4T57 SAL £296 TAR

0 =Hao symploms [a)

1 = mal necresis ar chlorosis around the site of infection [b|

2 = mail lesions with black rbs with o diometer of less than 1 cm |
3 = Lesions with block ribs with o diometer greaterthan 1 cm [d]
4 = Corfluent lasions covenng ot least 5% of the l=af sudace [=)_

Yce disseminafion at medium or long distance is provided
mainly by seed and infected seedlings) Wind, aercscl, rain,
insects, imgafion and other crop operatfions contribute fo the
formatfion of a secondary epiphyfic inoculum of the
bacterium, which invade the vascular veins through the

hydathodes. I./?he disease index (D) and the area under disease progress curve [AUDPC) wers \
The control of black rot is difficult and relies on the use of | caiculated using the following formulas: |
pathogen-free planfing materal and the eliminafion of other DI=[E (fxv)] * 100 /NxV

potential inoculum sources.
Brassica B-genomic crops induding Brassica nigra B. juncea f. value of the rafing score,
v, the number of plants in a class

and B. carinata are resistant fo race 1, A-genome crops

including B. rapa , B. juncea and B. napus are resistant to N, the fotal number of plants observed
race 4, [3.4]. Maicr gene resistance is very rare in B. oleracea . the highest value of the rafing scors
[brassica C genome). A high resistant accession of B.

montana [UNICTS147 | to Xoc race 4 was previously identified ) )
[51. Dl and AUDPC values were analyzed using one-way ANOVA and the difference between

the mean vaiues were separated by Student Newman Feuls af P= 0.05. atisfical analysis

ed b Statgraphics PLUS 5.1. /
In order fo select new source of resistance, the response of 28 \was perform yusing = /

Brassica accessions in the DidA collection fo the inoculation - -
of Xec races 1 and 4 was evaluated.

AUDPC =T |{1|'—:u:| Sl .- :}]

n, the number of evaluations,
y. disease index!
T. the number of days after Xce inoculation

[ RESULTS & CONCLUSIONS ]

b | The symptoms recorded ot the
first date very offen coincided
with small chlorctic or necrofic
areas around the wound. No
syrmptoms or necrofic area
surrounding the inoculation
point was recorded as 0
[resistance). Symptoms evolved I
according to the incculated 4
species with black vein in areas 12
adjacent to the inoculation o!
point surcunded by chlorofic g e
areas. In later stages the leaves T
of the most susceplible species 4
wilted.

A significantly different response of the accessions fo the inoculafion with the two Xce
sirains was observed. AUDPC values ranged from 0.38 1013.75 and from 01011.50 when
the accessions were inoculated with the race 1 or race 4, respectively. Two out three
accessions of Sinapis alba spp. alba [SA 6 & SA 8) revealed the lower AUDPC value and
were resistant fo both races, while the accession SAS was more susceplible fo PVCT 2.4 |
race 4) than to DAPP-PG 308 [race 1).

BREEDING AND SEED SECTOR INMOVATIONS FOR ORGANIC FOOD SYSTEMS ‘5*'5

Accesions of the other Brassica
species, except B. oleraceq, were
susceptible to both strains, whereas
the accessions of B. oleraceq. o5
reported in the Herature, showed a
variable susceplibility with
differences related to the varetas
and the accession. B. cleracea var
acephaia BH 10 and B. cleracea
var. ifalica BR 354 showed the
significantly lower AUDPC values
than the other accessions within the
B. cleracea varieties.

Rederences: [1] Vicents and Halub 2012 Mol Pant Pathal., 14, 2. 2 [2] Belia of al, 2017 Fant
Fathal, &8, 278. [3] Viconde ot ol 2002. Phylopathology, 92, 1134. 4] Shama of ol., 2014 Plos
CHE. 1713, 015290, [5] ¥oo-Guang of al. 2020 Agronaey FOIF,

1400, htpes:/ fdod ong 10,3350 fageonasmsy 1 00F T 400

EU(‘ARPIA IVECEED
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Behavior of a Wheat Landraces collection from Basque Country face to Bunt
infection (Tilletia caries) in Organic field trials

Roberto Ruiz de Arcaute 1); Amaia Ortiz Barredo

Plant Production and Protection Department
HEIKER AB. Arkaute Agrifood Campus, Vitoria/Gasteiz - Basque Country - Spain
1 Corresponding author rruizdearcaute@neiker.eus - Mob. +34 667 102 116

In recent years, NEIKER (Basque Institute for Agricultural Research and Development), has been warking both on the
conservation and on promoting the use of soft wheat local landraces in organic production (Ruiz de Galarreta et al.
2014, Akizu et al. 2007) The interest of Spanish landraces in research is increasing, as their characteristics are
considered to be largely unknown (Giraldo et al. 2010)

The organic producers in the Basque Country face the challenge due to the repeated bunt infections of the landraces
self-multiplied by themselves. To solve this problem, in 2017 NEIKER began a series of trials with the aim of finding
better management methods for cropping landraces. The objective was to find the most appropriate treatment of
the seed to avoid bunt infection. Results of the first trial made in 2017 with 15 landraces and 1 check showed a
differential behavior of landraces in the presence of bunt in soil (Ruiz de Arcaute et al. 2018).

23 landraces and 2 checks (table 1) were tested in 2018-2019 in a trial in organic certified fields in NEIKER, looking
for the best management face to bunt infection (Tilletia caries). Wheat landraces were in cultivation till July 2019 in
a RCB design with 4 blocks in micro-plots of 12 m?. Four treatments were tested (one was control) in every landrace.
The plots were collected and 2 random samples of approximately 1000 grains each were checked for the presence of
bunt infected grains, counting this number and obtaining the percentage of bunt infection of every plot. The ANOWA
made including as variation sources, landraces, treatments pooled (yes: with treatment /no: without treatment) and
the interaction landraces*treatments gave the result showed in table 2.

The ANOVA showed significant differences

Table 1. ID CRF Code, Co d . - .
3 S el between landraces in their behavior face to

origin of wheats in 2019 trial Table 2. ANOVA
CRFCode  Common name Origin Variati i bunt infection, and between pooled
al 10N SoUrCes . .
:21$ m:“lf'““*ﬁ :‘::_'ﬁ"'" treatments, where the application of the
welloso aray ia o .
— 71 T = =L treatments supposes a decrease in the level of
BGEDLI966 Macho de Gipuzkoz Gipuzkea  TREATMS (Y/N) 1 28583 *** infection. Analysis did not found interaction
BGED12110 Blanco de Abadiano Bizicaia
BGED12115 Blanco macho Mava-Araba LANDR*TREATMS 22 0,2123 ns landraces and treatments.
BGEO1Z118 Irwoicable Alzva-Araba - - - - o
il o, e behavior of the landraces is shown graphically in figure 2.
BGED121%4 Hermani Gipuzkoa
BGEEOL2201 Marizels Bizkaia some EEnﬂt\f'pE"E
BGEO12203 Vitoris tempran flzva-Araba Show differential
BGED12214 Macho Rioja Alzwva-fraba

BGED12216 Mocho welloso Gipuzkos  Gipuzkos beha'&”ﬂr n thE
BGEDLIZ3E Ivoicable de Tambrana  Mlave-Arsba  Presence  of  bunt,

DTS Borar o= with very low levels i
BEED12B00 Etwzino Bizkaia . r_“'l' j E FlgUrE 2
BEED12881 GiguzkoaZ smeea  Of infectionevenifno o
BGED1ZEGZ Gipurknal Gipuzkoa il
BEED131T7A GDﬂdEjuﬂi Bizkaiz treai_:mEﬂtS were F=1 mCHECKS nTREATED
BGED13B01 Rojo de Sabando ai=a-asa  Applied. Some %
BGED14263 Gipuzkoa3 Gpzes  genotypes show the E
BGED1E233 Bergarz tempranc Gipuzkoa t . &
BGEO1E356 Amorebiets Bizkaia same pattern as in
Dhech L= L1 the 2017 trial.
Cheick Florence-Aurore MiA
It seems that some kind of resistance to bunt

infection can be found in some Basque landraces. It d.1 L Tk
can be of great importance in the creation of the | i i | II I |l || II I |I |I | I I || I
new OHM allowed by EU organic regulations. _','_' ' _' '_ - Yy . L

Akizu ¥, Santiago M, Sauca E, Ruiz de Galarreta Il 2007. Panificacion de las variai T A AT T T T

presentado por EkoMekazaritza. Bergara L T S

Giraldo P, Rodriguez-Ouijano M, Simon €, Vazquez IF, Carillo 1M, 2010. allelic variati
quality. Spanish Journal of Agricultural Research & [4), 1012-1023

Ruiz de Arcaute R, Ortiz A. 2018. Respuesta a la infeccion por carbdn vestido [Tilletio caries) de una coleccion de variedades locales de trigo blando | Triticum gestivum)
del Pais Vasco y estrategia de control. Actas ¥l COngraso SEAE "Sistemas alimentarios agroecoldgicos y cambio climatico” Logrofio

Ruiz de Galarreta 1, Herran C, Castafo C. 2014. Caracterizacion morfoldgica y evaluaddn de calidad de variedades locales de trigo del Pais Vasco en produccion
Iogica. Actas ¥ Congraso SEAE “Agricultura ecoldgica famli toFE- j - i
Frologlca rEsm Encultura ecologica By YBHTHEGERY Seed Sector Innovations faf +%
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ON-FARM TESTING OF EMMER AND EINKORN LANDRACES UNDER
ORGANIC CONDITIONS IN HUNGARY AND THE SLOVAKIAN UPLAND

Judit FEHER, Szilvia BENCZE, Péter KALLO, Mihaly FOLDI, Péter MIKO, Déra DREXLER

Objectives:

Are ancient cereals suitable alternative crops to diversify organic
farms?

Which cultivars are the most successful in a certain area of the
country?

Results 1.

Under favorable conditions there is a relatively high yield of
emmer and einkorn, moreover, landraces can even outperform
registered varieties.

Under poor, extensive conditions (e.g. Nagykata), emmer
accession GT 1399 produced similar yield (2,5 t/ha) on-farm, as
on-station.

Low performance (< 1 t/ha) of emmer cuitivars in Bugac are due
to extreme drought and marginal sandy soil conditions.

ha  Yield (Zeliezovce)

t/
7
6
5
‘;' T
2
1
0
B 8|8 8§
B(8|g |56
Famnmes einkorn
t/ha Yield (other locations)
7
3
5 -
g MNagykata
2 BUgaT I Paszto
2 ||
slelolz|lelaleslg|l sl s
¢|Z(3|A|8 8|8 |3(3(8)|3
I x|®|% (8 |6|6|6(5|5]|3
3|3 3 2
2 2
Next steps:

= Value-chain building based on ancient cereals

ATK

_

™

e3(">M|<i

= Good quality seed production in suitable quantity for farmers

Methods:

On-farm test (organic) + on-station test (conventional low input) between
On-farm test: 2018/2019 =4 locations, 2019/2020 - 3 locations
Zeliezovce (rich soil), Nagykata (poor soil), Bugac (very poor soil)

9 emmer and 2 einkorn landraces + registered varieties (2 emmer and 3
einkorn) were investigated

Not all cultivars were tested in all locations

Results 1l.

In 2019, Fusarium was a significant problem in the country, however the
organic on-farm emmer and einkorn accessions generally were much less
affected than common wheat varieties. Nevertheless, on all sites,
mycotoxins (DON and ZEA) were either not detectable or their levels
were way below the limit set on kernels, even in the case of more severe
spike infection, which is another advantage of hulled cereals.

Most emmer varieties were very tolerant to diseases, and especially the
einkorn landraces were completely resistant to leaf fungal diseases based
on the present and previous results.

While both emmer and einkorn cultivars have a higher protein, flavonoid
and lipid level and antioxidant activity compared to common wheat,
einkorn accessions show a higher level of bioactive components
compared to emmer cultivars.

9% Grain protein content (on-farm locations)
20
18
16
14
12
10
8
6
48
2
0 .
SEEREREEEERRUREER I
r"?utryl--y'§.§'<>' e b -
xn;'>f;;“(no>3“_“bvol,b\5 [CRR T}
= = s 2 ;
Nas_ﬂim Pazzto Zzeliz sugac FGY 251L CzH
Conclusions:

Einkorn, considered the most ancient wheat species, has
exceptional characteristics, including disease resistance and very
high bioactive component content.

We proved that both emmer and einkorn can be grown
successfully under low-input organic conditions while keeping
their high grain quality. The cultivation of both species could help
to achieve a more diverse and sustainable agriculture.

Lrveseeo

Contact: judit.feher@biokutats.hu
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PRODUCTIVITY OF SOYBEAN VARIETIES
IN ORGANIC CULTIVATION PRACTICE IN LATVIA

Sanita ZUTE, Inga JANSONE, Antra MILLERE, Margita DAMSKALNE
Institute of Agricultural Resources and Economics,
Department of Plant Breeding and Agroecology
e-mail: sanita zute{@arei lv

Materials and Methods. The research was conducted in 2018
and 2012 at the AREI Stende Research Centre (37°1120"N,
22°33'43"E). The study inclodes 15 soybean varieties from
European countries with environmental conditions similar to those
of the Baltic region. The trials plots - 10 m? plots in 4 replicates,
sowing rate 60 germinating seeds per 1 m’, no additional
fertilizer, pre-crop - barley, weed control - mechanical The seeds
were treated with Rhizobiom bacterial product HiStick® before
SOWILE.

The soil characteristics of the test field: clay sand structure,
organic matter — 2.1-2.2%, pH 5.6 — 5.8, K,0 — 106 — 197 mg kg-

Sovbean adaptation in Balfic / Nordic region is a new opportunity
and challenge resulting from climate change. This was evidenced
by the increase in soybean sown areas in recent years in Lithuania
to 2 100 and in Latvia - 298 ha (2019). There is a demand for
GMO-free soy, especially soy that is prown using organic farming
practices.

The selection work has resulted in development of especially early
varieties (000 or 0000 group). which are suitable for enltivation in
regions where the sum of the effective temperature is lower (1500 ) ;
- 1800°C). The aim of this study was to evaluate the productivity -Py0s- 12? -172 m,lg .kg— . i
potential and suitability of soybean varieties created in Europe for Meteorological c.ondlrmns. In 2018 a:n..d 2019, tlfte stn of active
cultivation in Latvian agroclimatic conditions, applying organic temperatures durmg the wim period was smnlar - close to
cultivation practices. QDDFI° C, hnwe.ver, in 2018 this amount was reaclhv?d in 117 days,
but in 2019 - in 135 days. In 2018, the productivity of soybeans
was adversely affected by the lack of precipitation, in 2019, the
Results development of soybeans was limited by temperatures,
Table 1. Soybean productivity indicators, average in 2018 and 2019 significantly lower than the norm.

Plant
Year Po-dl:-tﬂer Seffd; TSW, g [productiv., Pi:nn;; Yield, g m’ 3500 70.00
P PeLP g |F 300.0 m @ 60.00
™~ 2 ™~
2018 | 12.521.6 |1.820.08(165 42 2| 382023 [42.122 0152 52126] % 00 - 50.00 <
= 200.0 gonmyg8 40.00 3
2019 (34520 |1.9=0.08/1806=2.0|111.9=1.15|13.9=1. 414412242 = 1500 mm 30.00 =
- ’ : s
= 1000 20,00 &
2019 | — 30.0 i l 10.00
= 0.0 0.00
Z 2015 sgescs gEExEsas
£ 2010 | =t fesssa—-—sS8B2T 2
T z = F = B a=Sa8= g 27
3 a01n I — ﬁEEEELF*JE’O*.‘;g_
g 2005 | s - -
T oaoic N e E— @ Yield per m2, 2018 W Yield per m2, 2019 MPlant per m2, 2018 MPlant per m2, 2019
@ 20 |
- Figure 1. Yield of sova varieties (g m?) and plant number per m?
T — -
E 2010 Summary
7 20BN *  Plant density per m? is of great importance in assessing soybean
o 0 20 10 a0 field productivity (1913 = 0626, 130 = 833). The germination
e of rankine coeficients of soybeans in the field is significantly affected by
_— T ; lisw ot S meteorological conditions (2018 - lack of moisture, 2019 -
o pErpEN s pErRe Antperm persistently low soil temperature).
* Soybean varieties with the highest number of pods had higher
. . . . .
Figure 1. Snlm Iof r::lnlung melfﬁﬂenlts of the mlosl: lflﬂoducmt‘a plant productivity (ryy3 = 0.821 and ryp0 = 0.944).
f;o}'benn T?I."li‘tll?s {in comparison with the variety 'Laulema®), +  Using organic cultivation practices, soybean varieties ‘Alexa’
2018 and 2019. and “Viola’ showed the highest productivity in both years,
respectively 257 and 254 g m? in two years.

\' ’f The research was carried ouf with the State and EU support measure NACTONALALS EIROPAS SAVIENIBA
w “Cooperation™ 16.1. ﬁ'nancm} support for EIP:wr.:-rkmg group project #miﬂl%ﬂlg Em’: t::ﬂi m‘ﬂlml-lﬂs
No. 18-00-401612-00001 5. Ik pitistibal
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EVAL UATION OF 50 PORTUGUESE LANDRACES, OPEN-POLLINATED POPULATIONS AND COMPOSITES OF MAIZE
(ZEA MAYS L.} IN LOW INPUT ORGANIC SYSTEM VERSUS CONVENTIONAL IN PORTUGAL.

André Pereira’, Duarte Pintade’, Manuela Veloso®, Ana Meri', Pedro Mendes-Moreira™ .

1 |pc-ESAC (College of Agriculture of the Polythecnic of Coimbra), 3045-601 Coimbra
I LEAF, Linking Landscape, Environment, Agricutture and Food, Instituto Superior de Agronomia, Universidade de Lisboa, Tapada de ajuda, 1349-017, Lisboa, Portugal
5 CERMAS, Polythecnic Institute of Coimbra, 3045-501 Coimbra

Introduction:

o The ELCCRES of Hyorgmatze L} In Partugal, many cpen-polircied landracss I
mmmmumﬁmw IRpresEnts 1065 of genctic adspianon to a The HUNTERS scaie [High, Uniformily, abigie, Tasse, Ear, Roct loaging and Stalk lodging) was
mmummmmmmmmwm nqamvedusmts
1o recower zed popuiatons of Poruguese malze germplasm with gasfronomic

Materials and Methods:

The germplasm ussd for maks n 2020 incuded S0 Scressions
= 40 populabions were colected 9 at Azores [Betencourt and GusmBa, 1982) and
musipied I 2018 and 2019 at EBAC
= 7 populations from e Parficpatory HantEr:zdh; Program "WASD" in Sousa Valley,

Portugal
= 3 Composke Cross PopulaSion (CCPL

Low-input Organic
The low Input omanic agriculture
(Caldeirio] amd conventional agricultune
trinls distance 1.3 kmi

The frisis folowed the ramdomized complete
biock desipn with three replications

Daia collecion were based on HUNTERS descripiors, days 0 anthesis and Yield (Mgha,
adjusiad to 15% grain moishare) ab harvest Melric scale - plant height; Molshure metar -
IS0ELECTRIC GRAIN CHECKS® and dighial baiance - PLJ S000-2MKERNS T ears and
cobes iy

Results:

The genotypes ranged from 57 to 75 days-to-anthesis.

The low Input organic gysiem shows significant lower vaues for Prant
Height, U Ify. Leat angle, Tassel, Ear placament and Yield.

Discussion
yield average was 3049 iglha In low-nput organic sysiem and
6180 kg/a In conventional syst

From the tested gen of them were in the top ten of both systems

{(PgCoOs018- {Lummm}. 2402 and BulkAzores 1)
Root Io (R} shown values between 4.1% and B1.9% In The apparent soil deficiencies n the low i organic sr_i:em diid not mean
wwenu}:!;l;gaystem and values between 0% and 93.1% In omanic significant differences in yeld heNeenw genotypes. However, we
system. The Salk lodging (S) shown values betwean 1,5% and 53.1% identified VA COS0 18 - | o Lousada) (4314 kg [ ha] 2501 (4240 Ii.g.f
In conventional sysiem and values betwesn 0% and 56,76 In :nrga'llr. ha}atd BulkAzores2 (4145 kg ! ha) with higher vield and better adaptation
=i |ow input onganic system.

Root kedgng and Slﬂ: kpaging values indicate significant diffierences

_ Yield 15 (kg) between genotypes, we identiy Sinpre — (Caldeirdo 2018) - CCF, with
significant lower values in booth traits, revealing resistance to stem and root
diseases.
Conclusion:

The prasant work man & possibie in identify accessions adapied for onganic famming and for low
|rp.|mmequerm A more detaled study s needed on the wiablity of this gemmplasm for
In order to it Into Sustinahie organic :

perfamance.
SOme Of the popuiations tested {E) Rave baen sutject fo Particpatnny Plant BIEeing HOOWETE.
The identification of new varieties will aliow Us 10 use estabiished breeding protocols and develop
mare iols to Sight gobal cimete change:
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International Conference on Breeding and Seed Sector Innovations for Organic Food Systems

Selecting Forage Legumes for Use in Mixture

with Grasses

Christoph Grieder, Katharina Kempf, Franz X. Schubiger

Agroscope, 8046 Zirich, Switzerland; www.agroscope.ch

Question
Forage legumes are grown in mixture with grasses but
often bred in pure stands: Would selection decisions be
different if legume species are grown in a spaced plant
breeding nursery with or without its future grass
companion?

100%: — g

90%

80% !
70%
60%
50%
40%
30%
20%
10%
0%

mresidual wacc ®acc-by-csinteraction

Figure 1. Relative extent of variance components

-\V“
LIVESEED

Growing spaced plants of 50 alfalfa accessions (acc) in
three different cultivation systems (cs):

CON:  onbare soil (herbicide treatment)

LAWN: undersowing with lawn type grasses

FORA: undersowing with forage type grasses

Analysis: Trait ~ cs + + cs:acc + residual

If cs-by-acc interaction = large (significant)
& correlation (r,) among cs = small
- need to adopt nursery system with companion grasses

Table 1. Phenotypic correlation coefficients among
cultivation sysems based on accession means (n=50)

r_ between treatments
Trait FORA-LAWN FORA-CON LAWN-CON

Vigor {avg. over cuts)

Sclerotinia
Peronospora

Growth Type 1st Cut
Growth Type 2nd Cut
Leaf-Stem-Ratio

Results and Conclusions

- Vigor: ,acc-by-cs =
- Sclerotinia: , acc-by-cs =
- Peronospora: , acc-by-cs = very low,

- Growth type (errect vs. prostrate):

low, r, = high, indicating similar behaviour of alfalfa plants among cultivation systems
low, rp = very low, most probably due to inhomogenous disease pressure

rp = very high, due to homogenous disease pressure

, acc-by-cs = very high, r(FORA-CON) = moderate, due to strong
effect of tall growing grasses in FORA during first cut on growth of alfalfa plants

Accessions grow differently under the tested cs, but no clear indication if FORA leads to different selection decisions
compared to CON. A better understanding of acc-by-cs is needed. LAWN can be used as a compromise to allow for an
easy selection and better predict performance in forage mixtures.

Next step: grow offspring from experimental selections in pure and mixed swards to test selection efficiency.

x | T, I . - -
Figure 2. Alfalfa plants in spaced plant nursery using the CON, LAWN and FORA cultivation system
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Which morphological types are needed for organic mixed cropping of triticale with winter pea?

Karl-Josef Mueller, Cultivari gGmbH, Hof Darzau 1, 29490 Neu Darchau, Germany

Triticale is well known to be able to buffer the loss of peas during winter or disease attacks in spring
under organic farming and can help to reduce lodging of peas. Triticale varieties Agostino, Vuka and
Securo were combined with different winter peas, differing in height and leaf type over two seasons
with three replications of any combination. Grown under certified organic farming with 120 kernels/m?
triticale and 70 k/m? peas at location 53°12'49.3"N, 10°50'29.2"E about 70km south of
Hamburg/Germany on a sandy loam. All peas consist as pairs of isogenic (4) breeding lines or similar
variety types in length (2) differing in normal vs. semi leafless type for each couple.

Season 2018/19 gave only very low pea yields of  |varance onalyse overview Discard nullhy pothesis
0,9-4,8 dt/ha and season 2019/20 normal 10,3- [Seasons 201817+ 2019/20 | yield pea] yield Irificale total yield
bebween peas Yes "™ Yes 201 %Mo - M0 Yes™"
19,7dt/ha on average per pea line. Analyze of |between hificale No Yes ™ Yes ™
variance (Tab.1) was done for both years and :ﬁmﬂmm:mmle :E :2 ::
showed only related to total yield calculated [level of significance =<p0s  ["=<om *i=<n,00m
between pea lines a different result. Hypothesis Table 1 Results of varionce fram to seasons of mixed cropping
of no difference could be discarded for yield of peas depending on pea variety, yield of triticale on yield
= of pea line and on triticale variety, total
Pea yield (dt/ha) as average from three triticale combinations . . . .
of 6 pairs of normalleaf (left/green) and semibeaf (right/blue) types yield depending on triticale variety. An
20
medumshort  sedium mmchu-dorg ey ang interaction between pea line and triticale
5 variety could not be shown. It means that
it is regardless which of the three triticale
will be used to find the best yielding pea
for this kind of mixing.
i 2
ar'\ & ‘9 f & "g; r . ¢=“ y .:e* f Shcl:r;tbpeas werfe su pp-ferSSEd, .::nd tc-.t.-ahl
_Sﬁﬁ' ‘:d;p @ ﬁf R.,-gé" o F J“G@f@ o *5‘..# yie ecause of pea yield was best wit
o QF

medium to tall peas (Fig.1). It could not
Figure 1 Yield of 12 peas shown as pairs with similar plant length, differing in leaf b h . a I b h
type. LSD5%= 1,07dt/ha. e shown signiticantly, but there was a

tendency that semi leafless type in winter pea might be lower in pea yield and allows more triticale
yield than normal leaf type (Fig.2).

Effect of leaftype of winterpea on yield
Triticale warieties showed differences in suppressing " in mixed cropping with wintertriticale

ia
W Pea yield dyfha @ Triticale yield dt/ha

winter pea and in triticale yield in mixture also, but three "

varieties were too little to find significant effects related 17
to early vigor, broadness of leaves, height, and leaf '
diseases, which all affects competitiveness of peas. '
As result from this trial medium-long to tall normal leaf .

types of peas should be followed first for mixtures with :

. . | e I . |d . . f | sermilealless narrmal leal
winter ftriticale. As triticale yield is important for tota Figure 2 Effect of leaf type in mixed cropping on yield of
yield of mixture there should be laid more emphasis also  pea and triticale. Calculated with means of six leaf-types

on suitability of triticale varieties for mixtures. each. Error bars indicate L50 5%.

With impressions from this trial a new trial was set up with about 100 triticale accessions combined
only with medium-long semi leafless winter pea Kolinda, where the best triticale for total yield
combined with high pea yield could not be found among the early, not the late, not the short, not the
tall, not with narrow, neither with broad leaves. It seems to be a medium type of triticale that has to
be looked for. This project is still going on.

The author wishes to thank for support under EU-LIVESEED for first steps on the way to a new breeding goal
“suitability for cultivation in mixture” for triticale and winter peas under organic farming.

o
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ORGANIC BREEDING FOR DIVERSITY EXPLORING BRASSICA GERMPLASM -
ORIV .1
PORTUGUESE CASE STUDY SRR Piveseed

L T
Celso SANTOSY, Vicleta LOPES Y, Ana Maria BARATAZ, Stefan DOEBLINZ

IBPGV, INIAV I.P., Braga, Portugal, Sementes Vivas, Idanha-a-Nova, Portugal ﬁﬁﬂg

Background

" Agriculture sustainability and conservation is growing worldwide, proven by the increase in organic farming practices [1].

"  With the increased concern with climate changes, genebanks play a vital role by ensuring the safety of crops and supporting research.

" There's a small number of Brassica rapa and B. napus varieties which have been certified for organic agriculture, according to data from
several European countries’ organic seed databases [2].

" To highlight the value of organic seed production and germplasm material, we focused on obtaining and proposing new varieties of
turnip and rapeseed crops, adapted to a sustainable and organic agriculture.

Need for more environmental Increased market interest in i 5 i
friendly practices organic products # Lack nf:;:::': :E;‘:il':::'gamc Proposal of orga nic. tl{rnip
Genebanks’ support S and rapeseed varieties
Materials and Methods %EEEEIOE?H;M — ofp.ll;rr:?mj:::.:ffmips Organic farming guidelines
* B Brassica Landraces from the ;gl?él!pl‘ﬂ:sl.slgg:s B E Pusition relative to the ground Grown in isolation cages (150-200
Portuguese Genebank collection gﬂ;ﬁﬁg'::_ field & Wieight, size and shape plants/SL progenies)
(bpgv.Iniav_pt/gringlobal). E_ E Amount produced by plant
= Starting in 2018 [3; 4], in Braga, g = Period of harvest 3(5L3)to 4 (5L1, 2 and 6) generations
Portugal. E Height and diameter o,
= A set of morphological criteria (Table = __No. and type of leaves Mass SEIE‘:_tiC'"‘ crite Eiﬂ'
1) was applied in order to obtain a % . Pre .flo-f.renng state . (10%: selection intensity)
consistent and homogeneous bulk of | g‘ Beginning DT"'}WE""E R .
lants over several generations. E- & Fullyflowering epmdum-‘.re synchrony ﬂ.nd
= = & Fully mature siliques morphological homogeneity

Results
According to the continuous mass selection and taking into consideration the morphological and reproductive results (Figure 1 and 2, and

Table 2), 3 selection lines (SL) were obtained for B. rapa (5L1, 5L2, and 5L3) and 1 for B. napus (5L6):

= 511 - Baby leaves, turnip greens and turnip tops - Significant area occupied/plant (competition with weeds) and intermediate precocity;

= 512 - Early white turnip roots, baby leaves , turnip greens and turnip tops - 5emi precocity;

= 503 — Late purple/bicolour turnip roots and baby leaves, medium size turnips roots - Superficial and cold resistant turnips roots, and late
precocity;

= SL6 - Forage and Biodiesel — High foliage density, high area occupied by the plant, significant seed production, and late precocity.

e s

Reproductive stage duration

-
-
4 £
Figure 1. Comparison of selection lines. A—5L1; B—5L2; C—513; D - 5l6. 5
Takle 2. Summary of some morphological results from the Selection Lines [SL) in the last E
generation evaluated (F2 for SL1, 512 and 5L6; and F1 for 5L3) in 2020. l_._I
SL1-F2 | SL2-F2 | SL3-F1 | SL6-F2 B
Ripeness seed |DAS) 167 to 203 | 155to 181 (233 to 281191 to 281 | ’ ' ' | )
L1 '“P' Q'h ,b'i!- Q.t' ,D,'b ﬁ'h
Seads produced per plant (g) 4 12 B 11 - - * * *
Plants producing turnip (%) 17 21 100 . Days After Sowing
Turnip height and diameter (cm) Sand 5 1land5 | 8and10 - fﬂ'g‘u;ﬂ ?-f‘DU '?ﬁﬁ_ﬂ Dfl_the Pl:|am‘ If'-l“f:EPrO:Uﬂl;“E Scl?dge
or L= selection lines |[results om the st 13
Average turnip weight (g) 103 54 325 : (2020), from the pre flower stage to the full mature
Foliage density low low/medium| medium high siliqua).
Average plant height [em) 120 104 140 190
Average plant diameter (em) B3 23 b5 B4 References

[L]. Willer, H_, Schistter, 8., Tréwnicek, J., Kemper, L, Lernoud, ). (Eds.] [2020]) The
Warld of Organic Agricukure. Statistics and Emerging Trends 2020. Research

cnn EIUSIuns and FUture Prospeﬂs Institute of Organic Agricutture (FEL), Frick, and IF0@M - Organics Internetional,

4 prganic, homogeneous and consistent selection lines were obtained, each one | Born
. . . []. Ewropean Commission [2020) Organic Reference Databases. European
with different characteristics and therefore purposes. Commission, jomine]. Awvailadle ok I‘rl:t:|s:.-'_.':c.:uro:lu.:anm,'r\und-furml'nﬁh

Alongside, studies are occurning in order to compare the obtained organic varieties | fsheses/farming/organic-tanming fargsnic-production-anc-products/organics-
. . referznces en [Accessed 25 Septemoer 2020].
with commercial ones of the same crops. [3]. B=gtista, J. Lopes, W, Barsts, A, Grosrewegsn, M. Dosdlin, 5. (20:5).

Genebanks and the conservation of plants’ genetic resources are an important | PARCERIA  PARA  PLANTAR  E  ALIMENTAR  COM  FUTUROD.
5 - 1013140/R5.2 2.39997. 57521,
asset to our society, as they allow the development and the enrichment of |y conee c. Lopes, V.. Barata, &., Doealin, 5. [2020]. Obtaining Breasica varicties

varieties that can aid in the response to the current times. acapted to the organic production system -Liveseed project 2020 update.
10 13140/8 2 331567 EE35E
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NETWORK-BASED GWAS REVEALED SEVERAL CANDIDATES OF

GENOMIC REGIONS ASSOCIATED WITH RACE-SPECIFIC RESISTANCES EWESEE

TO COMMON BUNT (TILLETIA CARIES) IN WHEAT

Baéanovié-§iZié, J1, Dennenmoser, D', Borgen AL, Vollenweider G2, Miiller K-J.%, Backes?! G.

‘University of Kasast Saction of Organic Plant Bresding and Agroblodiversity, Garmany, ‘agrofoglea. Denemark, *Landbauschuls Dottentsldernof 6.\, Germany,
sCultivar], Germany

E-mail: bacanovici@uni-kassel.de

Introduction
Common bunt caused by Tileta caries and T. foefida, and dwarf bunt,
caused by T. confroversa are important diseases of wheat grown under
organic farming practices. Both diseases are causing significant yield
losses as well as lesses in guality of grains infected with bunt. Sao far, the
only effective measure in the control of bunt disease in organic farming is
growing resistant cultivars.

Material and Methods
In order to develop markers for Bt1, Bi2, BiS, Bt7, Bt13, BtZ and Quebon-
resistance against common bunt (Tillefiz caries) in wheat, 455 wheat
varieties and breeding lines were incculated with 7 to 11 races of
common bunt in field trials in 2018 and 2019, and resistance response
was recorded.

Cut of 455, 274 lines were selected and genctyped with a 25K SNP
micro array chip (TraitGenstics, Germany). Metwork-based Genome
Wide Association Analysis (GWAS) using a nonparanormal approach
within Gaussian copula graphical model (semi-parametric) for
reconstructing conditional independence networks were  applied
{Behrouzi and Wit, 2019).

This method adjusts for the effect of all other SMPs and phenctypes while
measuring the pairwise assocciations between them, and therefore
accounting for population structure. The resulting genotype-phenotype
network is a complex network made up of interactions among genetic
markers and among phenotypes, and betwsen genetic markers and
phenotypes. Genetic maps of Allen et al. (2017) and Wang et al. (2014)
have been used in order to map genomic regions for gene loci affecting
the resistance to common bunt

Figure 1. Position of SMPs with significant association with the response of
wheat plants to inoculation with T. canes, based on RefSeq w1 0 obtained from

GWAS analysis.
References
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Dolfsrus R, Brown-Guadira G, Kool &, Akhunova AR, Feullist C, Salse J, Morgants M,
Poznlak C, Luo M, Dvorak J, Morsll M, Dubcovaky J, Ganal M, Tubsrosa R, Lawlsy C,
Mikoulifch |, Cavanagh C, Edwards KJ, Hayden M. Akhunov E [2014) Characterzafion of
polyplold wheat genomic diversity using a high-denstty 50,000 single nucisotide polymorphism
aTayPiant. Blotechnol J. 12{5)787-756

Results and Discussion
MNetwork GWAS has revealed total 232 SNPs of interest that
were distributed owver all wheat chromosomes. The position of
SMPs is given in Figurei.
Significant asocciation was present in 14 virulence race (Vr) -
envircnment combinations. The largest number of associated
SMPs was found for the Wri3 (88), followed by VrG (40} for
both envirenments 2018 and 2018 (Figure 2).
Metwork also indicates that beside clusters of SMPs that
interact with specific race: environment, there are 21 SMPs that
interact with different  wirulence races  and  different
environments.
Additional work directed in further filtering of SNPs of interest
as well as their potential use in developing KASP markers that
could be applied in marker-associated selection (MAS) in
wheat breeding programs is ongoing.
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Figure 2. Strain-marker-envirenment interactions of 274 genotyped lines
of wheat. Each edge represent the connection between two nodes, where
each node is 3 SNP marker or a strain-environment. Grey nodes: strain-
envirenment (phenotype), colored nodes: SNP markers, where each color
represent a chromosome on which marker is located.

First and second author contributed equally to the work presented in
this poster.
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Selection of winter cereals for cereal-pea mixtures to

improve biodiversity and LER

Péter Miko™, Maria Megyeri. Tiinde Takacs", Imre Cseresnyes”, Gyula Vida E=:milo. peter@atk.hu

One of the most effective ways to enrich field biodiversity both above and below ground is the use of intercropping, a
management system where two or more crops are grown together in the same season either as mixtures or as separated
components in space and/or in time. As suitable varieties for mixtures can be seldom found, targeted selection
approaches were started at the Centre for Agricultural Research, Hungary within the frame of EU H2020 project ReMIX.
Our aims were to find 1) the best ideotype-combination for cereal-pea mixtures and 2) an effective selection method of

cereals for mixed cropping systems.
Materials and Methods

Two-years grain yield trial in organic: 2019-2020

Sowing density (germs/m?): 450 (cereal); 120 (pea)

Mixing ratio (cereal:pea): 50:75

6 m?2 plots in three replications with randomized complete block
design arrangement (Fig. 1)

4 Land Equivalent Ratio (LER) for grain yield (Y) of the cereal (1)
and the pea (2) components:

LER={Ymix1/Ypurel)+{YmixZ /Ypurez)

P

Fig. 1: Ovrganic trial of wheat-pea
mixtures (2019, Martonvasar, Hungary)

1) 8 winter wheat and 4 winter pea varieties 2) 10 wheat and 8 triticale lines selected with two
differing in earliness, plant height, protein different methods: in mixed stand;
content and thousand grain weight using stability analyses in mono stand

Significant effect of pea (Aviron) on cereal

* Significant response to mixing: only for pea grain yield in mixtures

rain yield
9 Y Significant  difference  between  selection
methods for triticale (Fig. 3)

Yield stability derived lines performed better
than lines selected in mixture

+ Different LER values for the 4 pea-component
groups: 1.2 — 1.8

* Highest LER for mixtures of similar components:
early and short wheat and pea varieties (Fig. 2)

Mo significant difference between lines in LER

5 25
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E-T- lq:n] B=T+ u:u Eede{m) | E-S-L{L) | W-T-M{H] | M-T-ifL) | M-S-mn) | m-S-L{L)
Fig. 2: Land equivalent ratio (LER) and standard error for grain Fig. 3: Land equivalent ratic (LER) and standard error for grain
yield of mixtures composed of winter wheat and pea varieties yield of cereal-pea mixtures composed of winter wheat (BW) and
(Furious (F; E-T-(H)), Aviron (&; M-T-(L)), Gangster (G; M-5- triticale (TCL) breeding lines selected in the presence of pea
(H)} and James (J; E-S-{L)}) grown in organic field b‘EtW‘E‘E companion plant (green bars) or on the basis of yield stability
2019-2020 (Martonwvasar, Hungary). Variety phenoby through different growing emvironments (orange bars). Mean

heading or flowering (pea): E:early, M:mid-sarly; plant haghl: grain yield of cereals in organic mixed cropping system is also
S:short, T:tall; protein content of grains (thousand grain indicated (2019-2020, Martonvasar, Hungary)

weight): L:Ii:lrlmrr H:high

4 Similarities in earliness and plant height of the cereal and pea components of the mixture are important
4+ Selection for yield stability (using different sites) could be also effective in cereal mixing partner development
4+ 2 wheat (BW-4, BW-6) and 2 triticale (TCL-7, TCL-8) lines were selected (highest LER, lowest yield-drop):
* The shorter wheat lines are recommended to be mixed with a short pea variety (like Gangster)
+ The taller triticale lines are recommended to be mixed with a tall pea variety (like Furious)
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AGRONOMIC PERFORMANCE OF
HETEROGENEOUS SPRING BARLEY POPULATIONS

Linda Legzdina, Mara Bleidere, Dace Piliksere, Indra Loémele

} ARE| Institute of Agricultural Resources and Economics (AREl), Latvia
# linda.legzdina@arei.lv

BACKGROUND METHODS and MATERIAL
Composite cross populations (CCPs): v 2019-2020 (+2021), 3 organic and 1 conventional location
¥ mixtures of diallel crosses between around 5-10 BTl
parental genotypes: ¥" Main traits of interest: yield and stability, weed suppression
¥ can maintain genetic diversity ensuring adaptability ﬂbl“h’, nitrogen use efficiency {NUEl disease severity
to changing environmental conditions | A s Tl 4 :
¥ perform relatively better in presence of abiotic stress| Grain type Type of Origin 5  Numberof Generation
factors material parents (2020)
¥ have the ability to evolve and adapt to particular ccp Latvia 6 10-32 Fa-F8
environments while cultivated there for a number of cgyared Denmark 1
— Latwvia 3
seasans ) ) check varieties
AIM: to test agronomic performance of spring barley Denmark 1
(Hordeum vulgare L) CCPs in order to identify ccp Latvia 4
advantages/disadvantages in comparison to Hulless (HB) Denmark 1
homogeneous varieties and mixtures of parents check Latvia 1
RESULTS Mixtures of parents 7
Ranking according to yield and coefficient of MAIN FINDINGS
regression (b) " : i i
- YIELD: CCPs superior under organic farming system; all except one
Organic sites (n=h) Conventional sites [n=2) b (r=8) rankEd h|gher
yield t/ha | bor dld tha
mixceri | 2180 H f«f most extreme ranking differences for CCP involving the highest
CCP-4 ST 106 | /- | 54s® | number of parents and intensive type variety “Anakin’
LCP-7 23 090 | [Mix cCcr-6 487 1.05 . . 3
Wirga/CCP1 | 2.15¢ 7 [mix ccra = 106 |¥ most of CCPs tended to outyield the respective mixture under
[ w1z . ro8 || |MirgajccPa| oo 106 organic; opposite trend under conventional
MIX CCP-3 235* . Fi3 MIX CCP-3 497 094 | T - . T
R [ — Eﬁgtsast:clzhle yielding over all environments; varieties — most
| “alea™y] 102 ™ [mixccea 4.97 1.10
7189 | 096 | |ccea 4.94 101 |¥"  CCPs tended to be more stable than the respective mixtures over
ML CCP-8 187 JNL06 [ lirbe HB EETI T organic environments; less differences over organic+conventional
M CCP-4 Age R 4.76 0.98 environments
cce-3 EEETE N ™ Abava 4.69 0.98
[ e1 | ‘|ccPa 485 | osa |¥ MNUE: CCPs ranged in the top among investigated entries according
MIX CCP-7 190 2 [Mix cce-7 461 1.04 to the NUE values showing also the highest values of HI; N uptake
Abava 185 | oag "“ CCP ABPL 460 | 100 efficiency (NUpE) and N utilization efficiency (NULE) both
MY CCP-5 1#1 | o9 [ Mix CCPos 453 | 085 contributed significantly to the NUE.
Rasa ~1.75 1.00 CCp-7 4.51 0.86
| p—— T 158 103 h o 248 oss |  WEED SUPPRESSION ABILITY: in organic environments CCPs weed
CCP-3 HB 149 | o7s || [ccrame 229 094 suppression ability differed as affected by the location and the
lccr-7um 137+ [Togs |8 Jmixcce2uel ao06 | ose year. Compared to varieties, covered barley CCPs performed
|cce aB HB 136* | o77 [ Mcce2 375t | os2 slightly better than the hulless barley CCPs.
[cce-s H 132+ | oas [} Jj|ccr aenHe 372 | os2 | . L
mixceezne| 1200 | o7s | JICCPS B 2o | oo DISEASES: adva ntages for CCPs over varieties for net blotc h_
P2 117* | 0a1 |[BM|cce-7He 348" | o07% severity; powdery mildew severity in between the most resistant
average 181 0 [averase T T and most susceptible varieties; susceptibility to loose and covered
L5D0.05 027| w4 I [s0005 o.63| N smuts can be a problem.
* §5|1i'ﬁmrrtt|r different from awerage over the experiment (p00.03); HE- hulless bariey; MIX ———— ——
—mm:ur:sarpqnnu; CLCP AE —oreated J!‘.ﬂ\.BUI'EEI'IS. Denmark BO Ra nklng accurd Ing tu NUE [E"'g N: CIUET 3
= - : ' . o environments 150, =11.04
e Net bloth severity, AUDPC |
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h FARMING USING CANOPY i S
v DEVELOPMENT AND YIELD PARAMETRES

Lasma RABANTE, llze SKRABULE, llze DIMANTE, Inese TASKOVA

Institute of Agricultural Resources and Economics, Crop Research department, Priekuli, Latvia
lasma.rabante(@arei v

gs‘*" *\, IDENTIFYING NITROGEN-EFFICIENT o
§ POTATO GENOTYPES FOR ORGANIC _,'ﬂ-g_g_p.-_- FLPP
%

Potato (Solanum tuberosum L.} production in Latvia is a significant branch of agriculture. Potato crop requires abundant
nitrogen (M) to obtain high and qualitative tuber yield. The release of nitrogen from scil organic matter and from organic
nutrient management sources is slow and highly depended on mineralization processes in the soil. Therefore, N
management in organic farming is complicated and should be supported by varieties adapted to low and variable nitrogen
availability to ensure yield stability. Area Under Canopy Cover Progress Curve (AUCCPC) has previously been recognized
as a good predictor of NUE as well as fresh tuber yield in Morthwestern European conditions.

Aim of study: Assess the relationship between potato genotype soil cover by canopy and tuber yield under a relatively
short potato growing season conditions.

MATERIALS & METHODS

Trial was carried out at the Institute of Agricultural Resources and Economics, Priekuli, Latvia in 2020. Twenty potato genctypes were investigated in organic
field. The meteorclogical conditions in trial site are shown in Figure |.50il characterisation: loamy sand, pHyg 5.7, organic matter content 2.3 %, P05 101
mg kg, K;O 56 mg kg' and Mg 143 mg kg Potatoes were planted in May 7th and harvested in September 4th. Randomized blocks design in 4 replications
was used, plot size - 3.4 m®. Genotypes were divided into three groups according to their maturity type (sarly. medium early and medium late/late). During
wegetation period, from June %th to August |4th. soil cover by the canopy was assessed for each plot on average twice a week (|8 times per season) using
digital photographs (Figure 2). Object-based image analysis was conducted with “Canopec” application to estimate canopy cover percentage. An adapted
Area Under The Diseases Progress Curve (ALUDPC) estimation formula used for assessment of Area Under Canopy Cover Progress Curve (ALUCCPC) (1)
The correlation between canopy cover of potato genotypes (ALUCCPC) and tuber yield was evaluated.

—_—
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RESULTS & DISCUSION

figurs 1. Canopy cover assessment using digital camera.,

Tobla 1. Averag yisid and FC ofpotate genotypes: 2000 Thic ceason average tuber yield for early Plants emerged from 29 to 35 days
Maturicy Genatype “""'_‘I' auccpe  Correlation Significance (270 t ha') and medium latellate after planting depending on genotype.
= — the cochdent  value genotypes (248 t ha'') was significantly The total duration of vegetation period
Daltemie = 0 2034 higher than for medium early genotypes for potato genctypes was from 63 to
Madara 29 220& (209 t ha!) (Table ). Correlation 76 days. The cool air temperature
B 54 i 040 005 between estimated AUCCPC values and slowed down potato emergence until
md;qﬂ gg ;g:: yield for genotypes maturity groups was early June when air temperature
Wines 5.4 1] positive and significant for medium early increased.
Lenora 138 2480 genotypes (r=0.78, p=0.05) and medium
e sii Ll late/late genotypes (r=0.87, p<0.05). The First late blight (Phytophthora infestans
Medium :g:_::::' ﬂg ::: o= 5<0.05 correlation was not significant for early (Mont)) damages on leaves were
=t Silelss 17 238 ’ genotypes (r=0.40, p=0.05). ohserved by the end of July. At the end
SI3078-1 143 1613 The percentage of large tubers (=50mm) of August late blight damages were in
lesdt [ = in yield for medium early gen &5 Wis rangs from |0 % to 100 %, stoppin
Bras! 26 2 Y ly genotyp = PRing
I : = I significantly lower (16.8%) comparing to plant vegetation for the most damaged
Medium JHIF 73 1302 early genotypes (355%) and medium ones.
hw:: legia 33 1475 087 P05 late genotypes (31.9%) having almost
ST i = equal results of percentage of large
Mapdalena 301 1393 fubers i vield
SI1IS27 145 1891 = In ylelc-
CONCLUSIONS

A significant relationship between tuber yield and AUCCPC parameters were detected for medium early and medium late/late
genotypes, however not significant correlation for early genotypes.
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EVALUATION OF WHEAT COMPOSITE CROSS

POPULATIONS UNDER ORGANIC FARMING SYSTEM
Fija Stragdima, Valenting Fetere, Linda Legzdina
In=titwte of Agriouliural Eesources and Economics, Latvia
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| Introduction |

agaimst

OF 00 ZEnotype-environment interaction.

environmental variatioms and chmate 3
chanze canzed by zlobal warming and offer am
opporinity to produce populations that show small

Eesulis and discussion

The resulis showed that the averaze grain vield
(2018-2020) of spring wheat CCP: not exceed the
local spring wheat variety “Uffo’. No siznificamt
differences (p-10.05) between spring wheat CCPs
average vield TECW and MUE during the three
harvest seasom: were observed Significantly
higher grain quality (profein and gluten comtent)
gluten index from Denmark: (Table 1).

| Table | Spring wheat population results, 2018 - 2020

wijastrazding @ are v
| Materials and Methods |
Field trials with four spring wheat ( Trngein aestnm L) CCPs:

Comverin €, Comvenip E (Germany), Spring wheat popmlarion
high phuen mdex apd Spring wheat popubiion Fesistant to

- pommon bt (Tillefia caries) from Denmarlc and four winier

wheat CCPs: Fopeom  (Denmark) Bramdee, Lischarls
{Germany) and MV Elf (Humgary) were et mp af location
Stende. Bandomized block with 4 replications was applied; plot
size was 10 m?, seed rate 500 mmireated germinable seeds per
mt. Tgsks of the sy was to mvestigate agronomic raits, weed
suppression Abilty (S, wead mround cover difference between a
plot sowm with the barley zenotype and a barley fres plot with
mesimm weed prowth, expressad a3 e ), nifrogen wse efficiency
(NUE) and resistance to the main diseases of spring and winter
wheat CCPs in comparison fo the locally msed check varieties.
Metegrological comdiions differed between the vears In 2018
dronght stress bad a significantly megative impact on plant
development. During vegefation periads of 2019 and 2020, the
temperature deviations and precipitaton were close to the lome-
term porm. Wimter 2001902020 was wery mild and wmber
hardmess was scored as high (7-9). Meteorolozical conditions
during vesetation perinds 2015-2020 were not very suitable for

progression of very ligh level of leaf diseases and sipnificant
vield bozses were not cansed.

Grain Protein 1
) . yield, |TEW,| content, c NUE
FPopuolation'variety i 5 | content,
tha- N
g | mgkg meke-| EF
UFFD (check) 18T (23532 9605 1508 | 47.69
Spring wheat popelation. | 2300 | 3603 | 124.00 1335 | 4180
hich gluten index
SPrg wheal pepulatien | 112 | 3529 | 10785 | 18.60 | 4119 | 35 | Winter hardimess of wimer whear in 20182019 was
h:mm} satisfactorly, excepted for CCF Lischark (1 poinf) but in
10192020 over-wintering of all zenotypes was good (59
mts). Significantly hisher vield (p= and the
Convento E 239 |3501| 10810 | 1873 | 4102 | 42 ﬂ';hﬁ]; e R P@E‘%
The highest grain quality was found for MV Elit
onvE 147 populations and fishtly related to the number of plants
acg=ET {winter hardmess) and tllerimg capacity (Table 1)
Acknowledgments | | Table 2 Winter wheat population results, 2019 - 2020
Thanks fo Anders Borgem (Denmark -
Aszrologica), Carl Vollenweider (Cermany Population/ |Grain yield FProtein Gluten NUE S
Dattenfelderhof) and Péter Miko (Hungary, | yarjapy tha! |IEW,E| combent, | comteml, | . | csmgs
Agricultural Institute of the Centre for mglkg! | mglks-
Agricultural Research) for providing seed |SKAGEN 371 44.02 102 55 16.37 a7.00 a6
material. {cheecl)
POFEORN
This research was fonded by the LATVIAN 475 44.55 115.60 1689 86.01 i
COUNCIL OF SCIENCE, grant womber Lp-
2018/1-0404, acronym FLPP-20158-1. BEANDEX inz 4218 115 50 nmn 8018 M
LIOCHARLS 317 42.19 118.70 178 56.75 13
- MVELIT L | 4314 | 12260 20.70 5680 12
Conclusion L8 o= 36
<+ Preliminary results indicate that spring wheat CCP Pl (hizh gloten content) from Denmark can be interesting for organic farmers
and graim prodocers m Latvia.
< Aszessment of main agronomical traits of winter wheat CCP: from Demmark, Germany and Hungary will be continned.
<+ Evalution of wheat CCPs will be continned by adding newly created local CCFs in the following vear.
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Broadening and exploiting the genetic base of white lupin

Paclo ANNICCHIARICO?, Nelson NAZZICARIY, Dimitrios N. VLACHOSTERGIOS?, Abco DE BUCK?, Barbara
FERRARI!, Avraam KOSKOSIDIS*, Dennis HEUPINK?, Tommaso NOTARIO!, Luciano PECETTI!

*Council for Agricultural Research and Economics, Research Centre for Animal Production and Aquaculture, Lodi, Italy,
*Institute of Industrial and Forage Crops, Hellenic Agricultural Organization “Demeter”, Larissa, Greece, *Louis Bolk Instituut,
Bunnik, The Netherlands, *School of Agricultural Sciences, University of Thessaly, Volos, Greece

White lupin is a European crop with a long history of domestication and high potential interest for high-protein food or
feedstuff. Its development is limited by modest breeding effort and lack of adaptation to calcareous soil, and has to cope with
increasing drought stress caused by climate change in several European regions. Here we summarize work aimed to:

(i) exploration of the crop genetic diversity and the extent of this variation exploited by modern breeding;

(i) identification of elite landraces and sweet-seed germplasm, to broaden the genetic base for European breeding;

(i) assessment of the genetic variation for tolerance to key abiotic stresses, in germplasm of a novel genetic base;

(iv) genotyping of the novel genetic base, in view of genomic selection and GWAS studies aimed to assist the crop breeding.

Exploration of the crop genetic diversity

In the multi-dimensional scaling of 86 landraces and 15
varieties based on 6198 SNP markers, landrace ordination
from the left lower corner to the right upper corner
reflected a longitudinal gradient. Modern varieties exploited
a modest portion of genetic variation, probably because of
extensive use of sweet-seed genetic resources by breeders.

Identification of landrace and sweet-seed parent germplasm
Agronomically outstanding landraces and elite sweet-seed
material were identified by evaluating: (i) a world germplasm
collection in 3 climatically-contrasting European sites
{Annicchiarico et al., 2010, Field Crops Res. 119:114-124); {ii)
landrace germplasm for adaptation to calcareous soil
{Annicchiarico & Thami Alami, 2012, Plant Soil 350:134-144);
landraces and breeding lines for yield under severe drought
{Annicchiarico et al,, 2018, Plant Breed. 137:782-785).

Yield under severe drought of 138 new inbred lines
Yield responses as a function of onset of flowering expressed
stress escape by the regression (R? = 0.31) and intrinsic stress
tolerance by deviations from regression. Intermediate
phenology with intrinsic drought tolerance has key value for
autumn-sown, cold-prone areas of Southern Europe.
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Development of the novel genetic base by CREA

Several hundred sweet-seed inbred lines and an evolutionary
population were produced from factorial crosses of 4 elite
landraces with 4 elite sweet-seed breeding lines or cultivars.
Lines or the population were distributed so far in Italy, the
MNetherlands, Denmark, Switzerland, Greece, UK and Chile.

Yield of 144 new inbred lines in Dutch and Greek sites
featuring moderately calcareous soils

Adaptation to specific climatic conditions or other factors

led to inconsistent line response across environments, but
two putatively lime-tolerant lines could be identified.
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Onset of flowering (dd from April 1)

10% genotype SNP missing data) for lines of the novel genetic
base, used for on-going genomic selection and GWAS studies.
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Perennial cereals for organic agriculture
W. Vogt-Kaute', L. Vogt', C. Emmerling?, P. Titan3, H. Grausgruber 4

1 Background ——— /—| Breeding Lines

L

The cultivation of perenmial cereals might represent an 5 breeding lines of perennial wheat (Tnticum gestivim =
economically and ecologically interesting option for extensive Thinagyrum infermedium) and a mixture of the 5 breeding
cultivation, particularly in marginal land. lines were scwn at three sites in Bavaria
e - 2 varieties of annual wheat for comparison: ‘Capo’, ‘Livius’
: - Breeding lines were selected from a bulk onginating from
/—‘| Locations Y Washington State University
The 3 locations differ in the type of soil and in the amount of ’ Other plots were additionally sown with white dover and
precipitation. Due to poor soil quality at all locations, annual subterranean dover
wheat can only be grown to a limited extent. ) K _/

Result =
/—] esults —

In the 1=t year, the grain yield of the perennial breeding lines was 49 to 96% of ov. 'Capd, which reached an average of 17.4 dt/ha
In the 2*year, the yield was 9 to 38% of 'Capd, which reached an average of 10.8 dt/ha

The re-emergence in autumn was significantly affected by severe drought at all locations in the 7 and 2 year and showed
differences between the lines up to a total failure at cne location.

In the 3 year, the yield of the perennial breeding lines was very low. The yields of the plots with under-sown deover were significantly
higher in the third year.

A significant increase of soil organic carbon was observed in the order perennial with clover > perennial = annual in the subsoil of one
location. Two of the three locations showed a significant increase of microbial biomass in the same order both in top seil and subsail.
The number of earthwormns was up to twice as high in perennial relative to annual wheat.

[ Location 1 ] [ Location 2 ] [ Location 3 J
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1 Conclusion 4

A third year of cultivation cannot be recommended under these dimatic and soil conditions.

A mixture with a low growing dover species is recommended because of better weed suppression.

Perennial cereals are an interesting option for the production in organic agriculture espeaally on marginal locations in order to reduce
erosion and improve soil fertility.

R
Contact: References:
ECDbl'EEd wvogt-kaute@naturand-beratung de ‘ogt-Kaute W, Vogt L (2020) Research on potentials of perennial wheat in Garmany,
. Author filistions: Final Report, in: waw.orgprints.org/38421
1 Maturand eV Germany Acknowledgements:
Funced by Eurcpean Unian < University of Trier, Garmany The project was supported by the German Federal Ministry of Food and Agricubture
Horizon 2020 4 RiGA, Slovenia (BOLM), Landwirtschaftiche Rentenbank and European Union Horizon 2020 Grant
Grant agreamers Na 771 367 4 BOKL, Austria Agreement T71367.
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Introduction

Among factors influencing the performance of bi-specific mixtures stands the dhoice of varieties within each spedes.

In bread wheat - field pea mixtures, synchronization of maturities (for a simultEneous harvest of both species), resisiance to lodging [of the wheat variety],
resistance to seed breskaze (in the pea variety], and differences in Thousand Seeds Weights between both spedes (to facilitate sorting] are often
considered.

The impact of ather varietsl tmit combinations on mixtures performance have rarely been looked at, so that too few reli criteria are avai o
breeders to select for ad ion to mi im their di

One task of the EU H2020 Remix Project (wew. remis-intercrops.eu) therefore simed st the identification of morphaological and/or functional key-traits
lik=dy to contribute to high performance of bi-specific mixtures,

Material and Methods

We considered, in the field, the effect of variation in six phenologicl or morphological treits, suspected to be involved in plant-plant interactions
- 3 varietal wheat traits: earliness at heading stage, canopy height at heading stage and tillering ability
- combined to variation in 3 varietal pes traits: eadiness at flowering, canopy height st the end of flowering, and flowering duraticn
on 4 agronomic performance indicators of the miaure intercrop: whest yield, pea yield, cumulative {wheat + pes) yield and wheat protein content.

During the 2008/15 season, all possible binary mixtures of 10 breod winter wheat genotypes with O winter field pea genotypes were considersd.
The mixtunes were full mised on the row, with 3 unique Rtio of the reference sowing densities in S5C [wheat 30%-pea 75%). This led to 90 IC snd 19 5C

ina F bleck design, sown in Organic Farming. WHEAT PEA
:m Earliness Height at heading  Tillering ability Flowsring Flant height at Flowsaring
atheading  Hage length the snd of starting
. 3 -
et | m » i W e et P
K {seedsm®) 150 LY N s e -
I/ rats (5] 50 7 Lo oo [ .
" Medium
e S ]
[T D s uea [RET < shart = [0 Eap
ey : e Mg .
i bake I b mid koke
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Results

Analysis of the effect of combined varietal trits on the performance indicators showed that:

- there is 2 high wariability in yields depending on varietal combinations and a high complesity of intersctions betwesn varieties of both species

- there is 3 significant impsct of the variztsl traits of spedes on performance indicators and the impact of legume cultivar is higher than the impact of ceresl cultivar

- wheat cultivar earliness and canopy height at heading stage had & significant impact on wheat protein content, but not on individual or cumulative yields

- whest tillering sbility snd pea flosering starting date had = significant impact on sll performance indicstors sxcept on pes yisld

- pea cenopy height at the end of flowering and flowering durstion had a significant impact on all performance indicators

- walues to choose for optimized performanos were opposite whether [wheat and cumulative yields] or [pea yield snd whest protein content] were the desired parformance.

R - INRAE Wheat WhEat Canopy Wheat
: Rennes 2012 trial . warirass al height at tillerirg
9 wanter hasding heading stape ability
3o . ] feidpes B i - S S =
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2 . { B ; ' & Salhrep latie P&k
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Conclusions and perspectives

‘We confirm that the ags ic perf of & mi depends on the ibined traits of the chosen cultivars.

Four traits {wheat tillering ability, pea fiowering starting date, pea flowering durstion and pea canopy height at the end of fiowering) are good candidates to be introduced as s=lection
criteria in breeding schemes specific to wheat-pea mitures.

BUT these results need to be confirmed across sites and years [because of genotype 1 genotype 1 environment effects on the stability of cereaHegume intercrops productivity) -
complermentary trials have been sown in 3 other European locations [Parisian Basin in France, near Budapest in Hungary and near Thessaloniki in Greece) and 2 replicate of this trial has
been sown 3t INRAE Rennes in 2020021,

Mixed mode] have to be developed to anabyse g YPE X @ yee [GxG) and g x x envi [ExGuE] effects.
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EFFECT OF THE RIPENING STAGE AND THE GROWING SYSTEM ON THE ®
CONTENT OF MAIN FLAVONOIDS IN PEPPERS e

Ana M RIBES-MOYA, Ana M ADALID, M Dolores RAIGON, Adrian RODRIGUEZ-BURRUEZO

Instituto de Conservacion y Mejora de la Agrodiversidad Valenciana (COMAV), Universitat Politécnica de Valéncia,
Camino de Vera 14, 46022 Valencia, Spain

INTRODUCTION MATERIAL AND METHODS
Capsicum peppers have both economic
and nutritional relevance, for example, for
their content in phenolic compounds like

flavonoids. Spain has a large group of Genotype : Growing system
pepper  traditional varieties. These Organic
varieties with high genetic diversity can be Conventional
useful in breeding programs for specific »

growing conditions like organic farming, Ripening stage

which is an alternative system with an ] . i ;L:Jnﬂipe-
increasing demand (FAOSTAT, 2020). Bierzo  Bola  Piquillo Serrano Valenciano ully ripe

Content in flavonoids quercetin and luteolin
=> HPLC (Bae, 2012)

OBIJECTIVE
The present work shows a preliminary study on the content of main flavonoids in a selection of Capsicum
peppers, under organic and conventional growing systems

RESULTS
¥'The genotype, ripening stage, growing system, as well as their interactions contributed considerably to the
variation in phenolics, as previously described (Bae, 2012; Materska, 2005).

¥'The content of flavonoids in general was higher in the organic growing system.
¥'In general, the content of luteolin was similar or increased during the ripening process.

v'Quercetin increased and decreased similarly.

Quercetin (mg: kg* fresh matter) Luteolin (mg- kg* fresh matter)

120 1 120
100
80 38 T
60 i
40 e ue
20 1 _
o ! Al il i
Bierzo Bola Piquillo Serrano  Valenciano Bierzo ) Bola Piguillo Serrano ) Valenciano
B ECO-Unripe E CON-Unripe B ECO-Unripe & CON-Unripe
® ECO-Fully Ripe B CON-Fully Ripe B ECO-Fully Ripe [@ CON-Fully Ripe

CONCLUSIONS

The interaction between the genotype and the growing system found, suggests the opportunity for selecting
pepper accessions for organic farming with high content in phenolic compounds at both commercial ripening
stages.
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('_’;”\.,,.H“ }m?ﬁg} Nutraceutical traits and sensory proprierties of “ciurietto g
1=

%7174 dicataNia  (Brassica oleracea var. botrytis x Brassica oleracea var. italica)

Di Bella M.C.; Treccarichi S.; Infurna G. M. ;Branca F.
University of Catania - Department of Agricuifural Sciences, Food and Environment-Di3A Vio Valdisavoia 5 - 95123 Catania, Italy email: maria.dibella@unict.it

Introduction & Aim of the work

The richness of phytochemicals of the B. oleracea complex species (n=9} has been evidenced since
~some decades by several research teams which have individuated the related crops for obtaining
Iseveral superfoods to use for reducing chronical-degenerative diseases.
The increasing request of consumers and food industries for tasty organic vegetable products supported
P us to evaluated some tradifional Sicilian landrace of “Ciurietti” for bio-morphometric, organoleptic and &
 ohytochemical traifs |in the frame of the BRESOV [Breeding for Resilient, Efficient and Sustainable *
Organic Vegetable Production, H2020 European project). f

The ‘Ciuriefto’ is considered a “Culton” of the viclet cauliflower group; seems to be originated by the

) crossing of broccoli (Brassica oleracea var. italica) and cauliflower (Brassica oleracea var. bofrytis).
It is a typical Sicilian landrace, widespread in South-East of Sicily for its interesting culinary traits. It is |
usually collected and cooked during winter-autumn season ufilizing them as traditional dishes.
Considering the high nutraceufical value of this product, the aim of the frial was to individuate the g
variation of the sweetness and of the biocactive compounds in the different farmer selection compared
among them.

Materials & Methods

The trial was camied out in an organic farm, during the autumn - winter seasons in a greenhouse located near Ragusa. The plants were fransplanted on October
2019. The crop density of four plants m-2. The Five accessions of ‘Ciurietto’, called with local denomination indicating different harvesting fimes of the year
{lannarino, Friarolo, Mazzarole, Maiolino and Natalino) were used.The curd are characterized by the violet color. At the harvesting time, the following parameters
were determined: bic-morphometric, nutraceutical and organoleptic fraits ,as such as total phenolic content (TPC) and , total soluble solids (TSS).

Results & Conclusions

The Harvest Time of the curds confirmed the local name of the cultivar studied and varied in relafion fo the cold request of the plants for the reproductive
induction; it ranged between the 23 * Julion day and 356 * Julian day (Table 1). The Fresh Weight of the curds varied between 3158 g and 666,46 g for BZ
(Natalino) and BW (Maiolino) respectively. The Dry Matter percentage of the curds ranged from 12,2 % to 18.9 % for BZ (Natalino) ond BW (Maiolino)

Table 1. Bio-morphometric fraifs

59652271 22502 372131
2 UNICT 5083 BR362  Friarcle o 520185 63052187 167208 19232684 a0 174
3 UNICT 5080 BR35Y  Manzarolo L] fa2141 57600264 169221 19520636 36,0291 2
4 UNICT 5088 BR345  Makciino W 1432250 31582344 120240 17112364 3208142 18y
s UNIICT 5085 BR363  Notolio B 3562125 66662187 184223 20352398 45012 12z

The Total Soluble Solid of the curds showed an interesting variation among the genofypes studied from 5,7 ®8rix to 11,6 Brix from BZ (Natalino) to BS (iannarino)
(Figure 1).The Total Penolic Content varied from 2.2 mg G/GAE d. w. 10 3,6 mg G/GAE d. w.] for aw (Maiolino) fo BU (Mazzarolo) ( Figure 2).

2o
“"w
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1w
o0 °
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Figure 1. Toral soluble soiids (TSS) Figure 4. Tracitional Sicifon Street food nPASTIZZU RI CIURIETTY  Figure 2. 7ora| cmounf of pher*olc content {TPC)

This study found that BW (Maiolino) is the genotype that presented more defomity inside the bio-morphometric traits and had low value for nutraceutical fraits TSS
and TPC, while in genotype BZ [Natalino) showed to be the best one for the bio-morphometric traits obut not for the nutraceutical traits, TSS and TPC not had high
values. BS (lannarino) is the is the best one for dll the fraits bic-morphometric and organoleptic traits ,so have a low variability coefficient. For this reason this
culfivar can be included as biclogical heterogeneous materials (OHM), for its distinct uniform stable (DUS) and for it avalue for cultivation and use (VUS).

g GAE/g d.w.)

Figure 3. The five genotypes: BS,BT,BU,BW,BZ
In conclusion, Among the cultivars evaluated BZ (Natalino) and BS (lannarino) could be appreciated as new (OHM) to use for organic faming increase. The data

acquired permitted to individuate among the fraditional landraces of CIURIETTO the more interesting ones for culinary purposes for ifs sweetness and TPC fraits as
an important sensory property to exploit to it o obtain a high-quality foods.
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NUTRITIONAL AND CULINARY VALUE OF SOME
@ IMPROVED PEPPER GENOTYPES (CAPSICUM ANNUUM)
CULTIVATED IN ECOLOGICAL SYSTEM

Creola BREZEANU!, Petre Marian BREZEANU "1, Gabriel Ciprian Teliban?, Florin Murariu?®, Otilia Cristina

MURARIU?®, Branca Ferdinando"?

Objective: The current research started from the premise that organic production involves the
achieverment of adequate nutritional and culinary quality of pepper fruits. Several fruit quality traits,
like total soluble solids, Vitamin C, colour (carotene, lycopene, xantophylls and chlorophyll content),
dry matter pH and titratable acidity, all responsible for culinary quality will be explored in this study.

o= = C L m 0

Table 1. The influence of the crop place and genotypes on the antioxidants compounds

Variant Caroten Lycopene Vitamin C Chlorophyll & Chlorophyll B Xantophylls

mg-100g™" faw. mg-100g" fw. mg-100g" fw. mg - 100g " fw. mg - 100g" f.w. mg - 100g" fw.
Crop place
lasi 074007  05%005 16841823 _
Bac3u 185.3 % 10.97 0.8 +0.06 1.5 +0.09 0.5+ 0.03

N . ne " . *

Genotype
Genotypel 15+002ns 06x2002ns 167.9+6.69b 0.9 +0.04 ns 1.1+003b 0.9 +0.17 ns
Genotype 2 2.7+1.03ns 1.7+050ns [1216%576¢ 1.8 +0.62 ns 334072 ab 1.8 £ 0.61 ns
Genotype 3 16+050ns 1.1+0.04ns 152.0%6.42be 76 +0.87 ns 304043 ab 153 +0.34 ns
Genotype 4  2.2+056ns 09+033ns 134.2+4.46bc 1.9 +0.31 ns 3.9+ 0.32ah 6.3 +2.64ns
Genotype 5 28+1.16ns 2.0+080ns 1155%741c 1.5 +0.16 ne 2.1+ 0.03 ah 6.2 +257ns
Genotype & 1.74043ns 0.72005ns PiCEEFEEE] 1.6 +0.28 ns 21+01ah 1.3 + 0.26 ns
Genotype 7 3.021.15ns 1.3+043ns EELRMESENLCF 2.7 40.92 ns 194067 ns
Genotype 8 54+211ns 28+1.01ns EriligEdLAirE 1.5 +0.45 ns 2.3+ 0.54 ab 4.9 +1.65ns
Genotype 9 4.021.35ns 1.1+£027ns PEEEEXNE] 2.0 +0.38 ns 2.540.53 ab 354131 ns

Values with the same lower-case letters are not statistically different at p< 0.05 according to Tukey test

LIASWYNA |asi
Chlarophyll A*
Chlorophyll B*
Xantophylls*
TOM* TS5 TA
VGRDS Bacau

Carotena*

Vitamin C

pH

EUCARPIA

production,

especially

In summary, among the chemical compounds
present in organic sweet pepper, the amount
of P-carotene and lycopene appears as a
parameter to improve the culinary value of
sweet pepper
genotypes 7, 8, 9 based on the nutritional
benefits obtained from their consumption.

on

Table 2. The influence of the crop place and genotypes on the quality indices

Variant TOM ) 55 pH TA g citric.

- 100 g fw. “Brix acid - 100L™ f.w
Crop place
lasi 6.1+0.10 51+0.07  0.3+002
Bacdu 76047 5.7+0.13 5.2 +0.02 0.3 +£002

* ns ns ns

Genotype
Genotypel 11.2+029ns 59+006bc 50+0.25ns 020030
Genotype2 109+032ns 67+008ab 52+003ns 02+001b
Genotype 3 10.0+1.31ns 50+008ns 0.3+001ab
Genotype4 133+2.03ns 53%003c 52x0.0lns 0.2+0.02ab
Genotype 5 10.2+198ns 57x0.14c 54+013ns 0.2+001ab
Genotype & B4+115ns 59+006bc 52+0.05ns 0.3+004ab
Genotype 7 891 1.82ns 58+042bc 52004 ns JEEITiEE]
Genotype 8 10.2+1.72ns  55:02Bc 51x0.09ns guEELvTity]
Genotype9 95+139ns  562004c 52x006ns 03:006ab

Values with the same lower-case letters are not statistically different
at p< 0.05 according to Tukey test

8—10 March, 2021

»This work was supported by a grant of the Romanian Ministery of Research and Innovation, CCCDI - UEFISCDI, project number PN-111-P1-
1.2-PCCDI-2017-0850/ contract 14 PCCDI /2018, within PNCDI I11".
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INTRODUCTION

The concept of culinary breeding aims to identify. discover and make accessible new populations
of cultivars in which consumers and chefs aren't already accustomed to purchasing or cooking

The aim of this work was to make a sensory analysis with five maize landraces grown in organic
agriculture. Color texture. and flavor were some of the attributes observed and studied to know
what the purchase intention would be among those who tried the maize landraces

MATERIALS AND METHODS

' '.

<B-01MENO AMC 357 [Nr7DY) PIGARRO 5K 2019 {Nr11Y) CANICTIRA
VERMELHO|N26a)| POPULATION - SOUSA POPULATION : SO1SA AMARRLO(NNG)
FOPULATION MEGIONALAZONLAN VALLEY REHON VALLEY REOION POPULATION : 1251 0NA)
FEGIONAL DESTINATION; FOCO PESTINATION FOOD CESTINATION FOOD AND OF 20MA CENTRO
DESTINATION: FOO0 AND FEED ANDFEED FEED DESTINATION: FOOD
ANDFCID SIF: TALL SIZE Moo SITE TALL ANDFELD

SQE MEDIUM GRAINCOLOR: WHITE GRAN COLOR GRAIN COLOR: WHITE SRE SMALL

GRAIN COLOR HED GRAINTYPE: TOOTHED YELLOW GRAIN TYPE- ROUND GRAIN COLOR YELLOW

SRAINTYFE ROUND
CYCLE: EAALY

GRAIN TYPE: ROUND CrOLE LATE

CYQLE LaRLY

GRAINTYPE: ROUND
CVCLE: EraLy

CYCLE: LATE

‘The maize landraces were harvested on August 20th 2020 at milky stage (R3)

30 participants contributed to identify the characteristics of the maize that most attracted their
attention

-Each sample was presented sequentially and separately to the participants

-Each participant had tasted between three and five populations

‘The evaluated attributes were: color. flavor, texture, global impression. The scale used was hedonic
with nine points varying between 9 as | liked it very much and? as I disliked it alot

‘The purchase intention test was also camied out where a five-point scale was used. ranging from
certainly not buying to certainly buying

-Data were submitted to ANCVA and PostHoc methods Kruskal-‘Wallis test using the IBM SPSS 26

RESULTS AND DISCUSSION

-Attributes such as color and texture, showed great acceptance among participants

-It’s possible to observe that these attributes attract more consumers attention

-The average and respective standard deviation were for Color 61£217, taste 54:211,
texture 53210 and global appreciation 56197 The buying intention was 2 9:124

Krushad Walls Test nZepersart Sarzles Frumbal-Wals Text inZependent Samples HoreabalWeks Test indepaecen Sarrpies

QAR

Samzie Sarvple

Terkire

Purchass imarden

s¥ie

LIVESEED

Felipe HANOWER?, Rosa GUILHERME?, Joao NORONHA?, André PEREIRA?,
Valkiria SPRING?', Sara CORREIA', Ana NERI', Pedro MENDES-MOREIRA' 2

CONCLUSIONS

Maize Landrace’s with a colour,
such as red. had a better
acceptance by consumers. The
willing to pay was lower for
whitish varieties even that they
have soft textures. The present
landraces do not exist in the
market hence it was possible
to observe that they have a
market with great potential,
with the organic added
interest. That can be explored
in short supply chains.
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Context

Understanding plants/microbiome interactions is a growing issue to locally adapt plants to the diversity of organic
systems, while combining scientific approaches and farmers' knowledge. On-farm plant breeding is a holistic
process in which plants are biological systems shaped by genetic and microbiclogical processes. Understanding
how on-farm breeding enhances these interactions could inspire organic plant breeding aiming resilient cropping
systems {Duhamel & Vandenkoornhuyse, 2013).

Methods

We considered two agroforestry farms in southern France both growing Rose de Berne (RDB) tomato variety, and
Coeur de Boeuf (CDB) only in Roumassouze farm. This farm has 3 plots with agroforestry modalities testing the
effect of pruning intensity, and a non-agroforestry control. The Boulidou farm has a single agroforestry modality
and a control plot. Plants have been grown and selected for 3 generations. Fine roots are sampled to undergo
microbial and bicinformatic analysis (L& Van et al., 2017 ; Escudié et al., 2018). To asses plants adaptation, a
chemotype (Gautier et al., 2008), and a genetic analysing targeting 8 55R markers have been performed on plants
grown at the Roumassouze farm.

Roumassouse Anpmassouze
E | o8 ADE
. T E
= - ) : 24
i ( e | 1 1
. -
—— ) a5
) 0 0
- ‘/.I’L‘F?{ E..................'.,,..—.-.'_.'T._::-\.:..........
Pl ' f )]
= T LTS 15
1 = —
25 o 25 o Boulidou
Dim 1 {47.73%|

RO3
Fig.2: Venn diagram displaying the number of spedfic sequence
clusters among the total community (136 sequence clusters) for
the 3 site/variety combinaticns

Fizg.1 PCA ordination of agroforestry modalities with tomato chemotypes. Light pruning
(L), medium pruning (M), pollard (T}, non agroforestry control (TS). Dimension 1 is linked
to wvitamin C and phenclic compound, dimension 2 to adds and canotenoids.

Results

The AMOVA performed on 55R markers has shown that en-
farm selection has maintained the same genetic structure
of the varieties through the control and agroforestry lI
modalities. Fig.1 shows that agroforestry has impacted |
flavour and nutritional quality following the pruning
gradient. As microbial communities have a strong impact
on organic compounds synthesis, their assembly may
impact nutritional quality (Castafieda et al., 2020).

In both sites, microbial communities have shared most of
their sequence clusters while varieties have shown a weak
specificity (Fig. 2) (p-value=0,05).

But agroforestry practices have impacted significantly
community assembly (p-value<0,05). Fig.3 shows that
communities segregate according to pruning intensity, and
that agroforestry modalities have been more similar
between them rather than with their respective control.
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»Fig.3: PLS-DA regression of fungal communities for light pruning (L), medium pruning ‘
(M), pollard (T}, non agroforestry controd (T3] at Roumassouze farm, and agroforestry

modality (O] and comtrol (5} at Boulidou farm, tested on the total community (138
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sequence clusters)
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Peppers (Capsicum annuum L.) are one of the
most important cultivated species of
vegetables. Many varietal types are adapted to
a great range of different conditions (DeWitt and

Bosland, 2009). Within this genetic diversity, we
could identify genotypes with low input

PRELIMINARY STUDIES ON GENE
EXPRESSION IN CAPSICUM PEPPERS
ROOTS IN RESPONSE TO PHOSPHORUS
DEFICIENCY

Neus ORTEGA-ALBERO!, Miguel Antonio BRACHO-GIL!, Eduardo BUESO-RODENAS?,
Ana FITA!, Adrian RODRIGUEZ-BURRUEZO?

Instituto de Conservaciom y Mejora de la Agrodiversidad Valenciana (COMAV), Universitat Politéanica de Valénda (UPV) Valenda, Spain
nstituto Biologia Molecular y Celular de Plantas (IBMCP), UPV-CSIC Valencia, Spain.

tolerance and genes

involved in such

differential response.

Materials and Methods

4-leave stage plants of cv. Adige and cv.
Numex (Pereira-Dias et al., 2020)

Control (1.5 mM) and Low (0.5 mM)
phosphorus for 3 weeks

35 P-responsive candidate gene orthologs
identitied in silico

Gene expression b}’
quantitative polymerase chain reaction

(qQPCR)

quantified

This work is an approach on the search of root
over-expressed candidate genes in response to
essential macronutrient Phosphorus (P)
deficiency in peppers as a potential tool in
breeding programs for tolerant and sustainable
lines, avoiding excessive fertilization and its
inherent environmental problems (Fita et al.,
2015).

Results and Discussion

» No differences
erowing patterns among treatments

were detected in the

+ No significant over-expression of 5 of the
validated genes in relation to B-TUB

+ PHO1 and LPR1 genes shows little over-
expression in Numex and Adige
genotypes respectively, which suggest
their potential interest as candidate genes
for this tolerance

PHO1 LPR1
m15mM m05mM m15mM m05mM Next experimental designs should
e P be modified to null P available and|
sampling in a shorter period of
S et time to detect significant changes
in gene expression
1000 I [ 1.000 T
G o Fig. L Expre§sim1 levels of PHGI and
LPR1 genes in genotypes Adige (left)
and Numex (right) in contrel (1.3 mM)
0.000 _ 0.000 o and low (0.5 mM) phosphorus
Adige Mumex Adige Mumesx conditions
Literature cited
DeWitt D and Bosland PW (2009) The lete chile pepper book: A gardener’s gnide. Timbre Press,
(2009) D S - Acknowledgements
Portland, Cregon, USA This work has been partially
Fita A, Rodriguez-Burruezo A, Boscaiu M, Prohens | and Vicente O (2015) Breeding and domesticating crops - INIA vroiect
adapted to drought and salinity: A new paradigm for increasing food production. Front. Plant Sd. 6, RTAQGISM -Cugr-glzm
P98, .
Pereira-Dias L, Gil-Villar D, Castell-Zeising V, Quifiones 4, Calatayud A, Rodrizuez-Burruezo 4 and Fita A the Eufc’mm _

(2020) Main root adaptations in pepper germplasm (Capsicurn spp.) to phosphorus low-input conditions.

Agronomy (10), p.637.

P29

53



EUCARPIA Breeding and seed sector innovations for organic food systems, March 8-10, 2021, AREI

ORGANIC PRODUCTION OF HIGH QUALITY &
HEALTHY SEED

54



EUCARPIA Breeding and seed sector innovations for organic food systems, March 8-10, 2021, AREI

P30

BOOSTING COMMON BUNT
MANAGEMENT IN EUROPE

Stephanie KLAEDTKE. Anders BORGEMN, Angela
THUMMGEE,  Judit FEHER Victor PETCU Jean-Pierre
BOUCHET, Fréderic BEY

Introduction

Commaon bunt, caused by the fungi Tilletia cares and T. foetida, is
a disease in wheat and related cereals. Starting from just a few
spores on the seed, the disease can develop in the crop and
considerably reduce grain yield and especially quality. The disease
is mainly seed-borne, although it can also persist in soils.
Technigues that allow the management of common bunt in organic
farming - including sound crop management, observation, seed
analyses and seed treatments — are well identified [1). However,
when these are not put into practice, occurrences of common bunt
sfill regularly devastate organic wheat crops. This work followed
iwo objectives: Firstly, collecting techniques already available for
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As afirst step, techniques and strategies used for bunt management
in organic systems were collected across Europe. The bunt
requirements implemented for ceriified seeds in different EU
Member States were compared, based on a previous inguiry [2].

Transdisciplinary exchange of knowledge and know-how was
favored both among LIVESEED project partners and with
practiioners beyond the consortium through workshops and
seminars in Denmark, France and Italy (8 events, each with 8-50
participants).

Field trials were conducted in Austria, Denmark, France, Denmark
and Romania fo test and fine-tune a range of seed treatments and
sanitation methods, including compound-based (vinegar), biologicals
(CERALL ®&) and physical reatments (seed washing, brushing).

punt management and developing appropriate formats to

disseminate them. Secondly, exploring new approaches to bunt
management, ranging from novel seed treatments to more holistic
approaches to plant health.

T BT=N= —
L) I|.'_:'.\_ WASSI0oN

The experimentation and dissemination of technigues for bunt
management in organic systems have been facilitated by this
exchange between European researchers. Knowiedge on bunt and
its management has been made widely available, not in the objective
of uniformising management approaches, but to enable practitioners
to find the best combination of technigues according to their situation
and context.

Topics have been identified for future research & development:
Exchanging experiences with different bunt requirements in EU
Member States as a first step toward more transparency on the
topic
Evaluating the effect of seed freatments on seed vigour
A (long-term) monitoring of bunt on farmers’ seeds has been
intiated in France.

An overview of technigues available for bunt management in organic
systems was compiled and communicated, in paricular wvia
dedicated websites in French and English [3], and a document in
Hungarian.

A comparison of bunt requirements for certified seeds in EU Member
States has identified a potential for exchanging on experiences with
different bunt norms, as well as a need for transparency when wheat
seed is shipped across Member States.

Vinegar seed treatments were officially experimented for the 1= time
in Austria, as well as Hungary and Romania.

Brush cleaning has been experimented in France and disseminaied
in France, for farmers’ cultivars at risk of being lost because of bunt,
in particular.

Methodology for participatory workshops on bunt management were
shared between Denmark, Italy and France.

Conclusions :

LIVESEED has facilitated the ransdisciplinary exchange of
knowledge and experience at European level at several
scales (ranging from local to European) and thereby enabled:
The sharing of concrete tools, both for bunt management and
for bunt research

Getting inspired from other approaches, such as bunt
requirements of various countries

|dentifying future fopics for research & development.
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Suitability of potatoes varieties and breeding clones for organic farming in
North Courland region of Latvia.

v
N/
\/
Lidija Vojevoda, Ilze Skrabuole
Instimate of Azrioultural Fesources and Economics,
Centre Crop research department
Rationale.

In Latwia, the potate market has a very wide range of vaneties from abroad, and with aim to mfroduce and offer
created m Latvia potato vaneties to farmers, a research nal was set up according project foumded by the Latvian
Ministry of Agriculture: “Support for the Evaluation of Breeding Matenal to Implement Integrated and Orgame
Agnculture Crop managment™

Esy words: potato variety, tuber yield, yisld structure.

Ohbjective. To assess the suitabiity of potato varieties and clones of breeding matenial to an organic farung
System.

To achieve the goal a field trial was set up with 9 potato varnietes: Monta, Rigonda, Tenora, Prelma, Brasla
Imanta, Magdalena, Jogla, Gundega and 10 breeding clones: 5 07169-35, 2001-33.17, 07131 -15, 5 10043 -178. 5
10063 -48, 5 09035-22, 19694.5, 5 07156-22, 19922 203008 - 6.5.

Methods.

The study was caned out over several years (2015-2020). Evaluated traits: potato tuber yield, yield structure, phenclogical phase, resistance of

varieties and clones to diseases during the growing season and post-harvest tuber infection.
Eesults. The analysis of the data shows that the potato tuber yield, using all agroteclnical measures, achieved very good results m average of
three (2018 -2020) years. Yields vaned sigmificantly between vaneties (Ffact= F cnt). Obtamed results proved sigmficant difference between
yield of vareties, tuber yield ranged from 15.9 to 2022 t ha-1. Highest productivity showed vanety “Jogla® (27.69 t ha-1) and breeding clones 5
09035-22 (2922 t ha-1); S10063-128 (27.79 t ha-1); 19922.29 (26.50 t ha-1). When assessing the yield structure, varieties and breeding clones
with highest commercial yield and larger tubers of food fraction (=30 mm) were noted  Imanta (31.39%); 2001-33.17 (50.90%); 19922.29
(56.1%), 5 07136-22 (60%); 510063-128 {64.99%)).

40.00
. N - I 1
: ‘| |‘|J | ‘ ‘ || | II | | .
£ Gl £ g ] il ' 3 A+ o
] P \_g:?"'} o R e ok o

: o [
1500 ki
10,00
5,00
0.0
R : P ; ) . _, @
o . r M & & - v
g & & @9 & F L o & e&é"b of

5 ] o )

35,00

30,060 ) L _
1 T 1 1 ]
25.00 i ’ k
! L

m2019 m3I00 m20LE Agerage, D01E-1020

Figure 1. Yield of tuberin organic growing systems in Stende R, 2018~

2020 Concluzion

Breeding clones and varieties will be selected from the

] i 2L = evaluated matenial the trats of which are best suited to the
. organic management system mn Latvia
| - S - m _. -'.-_ W

o

- _ A

Fizure 2. Potato varety and clones yiald stractare %, on average im 2018-
2020.




EUCARPIA Breeding and seed sector innovations for organic food systems, March 8-10, 2021, AREI

YIELD POTENTIAL IN ORGANIC AND
CONVENTIONAL CEREAL SEED

Authers: Anders BORGEN, Agrologica, DK,
Pernille SARUP and Hans HALDRUP, Nordic Seed a/s DK

Yield potential of a seed S

lot may be affected by . =y e
environmetal factors L

during growing season of
seed propatation.

Material and method:
8 variety trials were grown over three years under organic and
conventional conditions. In each trial, seed of each variety came
from both organic and conventional certified seed lots.

Conclusion:

Effect of variety was significant in all trials, but in most trials,
now difference were seen between conventional and
organic grown seed.

However, in a few trials grown under extreme low input
organic conditions, there was a significant lower yield from
organic propagated seed (ANOVA, p=0.02). This may
indicate that seed quality is significant only under low input
conditions, but insignificant normal organic or conventinal
conditions.
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VINEGAR SEED TREATMENT TO
CONTROL COMMON BUNT IN WHEAT

Anders BORGEN,Agrologica, DK,

Stephanie KLAEDTKE and Frédéric REY, ITAB, F

Judit FEHER, OMKIi, HU; Angela THURINGER AGES, AU; Victor PETCU
NARDI, RO; Laurane BOFFIN Ubios, F

Many microorganisms are sensitive to « A minimal dose of 17/ml/kg is
acetic environments, and vinegar (acetic needed to get full effect. Even
acid) can therefore be used as a seed distribution on the seed surface is
treatment to contol common bunt and crucial at this dose.
other seed borne pathogens. » Doses higher than 17-20ml/kg
Vinegar is listed as a natural substance for more than 60 seconds may
legal to use in organic farming. harm germination.

« Doses higher than 17ml/kg is
Common bunt can be controlled =95% easier to apply evenly, and can be
without significant effect on germination applied in combination with drying

at correct application and dose. after 60 seconds.

Vinegar seed treatment is recommended for
small scale production and low investment

conditions as little equipment is needed.

Correct dose (17ml/kg) for hand hold conditions
is when all vinegar is absorbed by the seed
without surrounding equipment getting wet.

If your hand gets wet from touching the seed,
drying is needed or more seed should be applied.

i ... Vinegar can be implemented also in large
f-:‘-" i ) -..: - -
ﬂih + I} scale production. However, equipment

Work was funded by LIVESEED
H2020 and SaGodt (GUDP/DK)

El".'-.: N
TIVESEED | gudp |
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EFFECTS OF MICROORGANISMS “"J % UNIVERSITA
% AND AMINO ACIDS ON ORGANIC SEEDS PRODUCTION OF TOMATO - #2 (i 21K
(Solanum lycopersicum) IN MEDITERRANEAN CLIMATIC CONDITIONS "
BRESOV Malgioglio G., 'Infurma G.M., 'Di Bella M., 'Treccarichi 5., 'Branca F I I a ®A
4 University of Caiania, Deparment of Agriculire, Food and Emdronment (DEA), Wia Valdisavola 5, 55123 Catania, Iy,
“Comesponding aLEhar fbrncagLnict It oo

INTRODUCTION & AIM

Organic seed production of tomato iz an important goal for companies interested in covering the gap to provide a good amount of high-guality vegetable
propagation materials, statisfying the request of the European growers. The availability of new tools for organic farming, such as microorganism and
amino acids mixtures, will speed up the fransition phase toward more resilient, efficient and sustainable vegetable growing sysiems. In the present work
we evaluated eight tomato cultivars provided by 151 sementi, Semillas Fitd, Semo. The reported experimental activity represent one step of the H2020
BRESOV project and it deals with the improvement of organic vegetable production by means of new organic culfivars, which react well to the soil
microbiome. The general aim of this work is provide to the growers the basic protocols facing the transition to the organic farming.

MATERIAL AND METHODS

The growing cycle was carmied out in an organic farm located in Gerbini Sferro (Catania, Italy, Sicily - 37°31'06.5™N 14°47'27_5"E) tranzplanting the
plantlets on May 27 2020.

The experimental design adopted was split-plot with the first experimental factor represented by plant nutrition protocol (IP — Itaka Protocol), bazed on
Ammino Complex Extra (amino acids mixture) and 3KO ( Tichoderma harzianum, T. asperslium, T, afrovirde) by different doses (IPD=0g L"; IP1=15g
L, IP2= 3.0 g L"), and the second experimental factor by genotypes (G); each thesis was represented by three replicates of fourteen plants (Tab. 1). The
plantiets were placed at the crop density of 4 plants nm2, along single rows 1 m spaced each other. All the plots were fertilized by 8,5 Kg in total of
microorganisms and amino acids micture distributed by five treatments, one each three weeks, and by 325 m? of water for the entire growing cycle of 114
days.

The experiments were performed using a completely randomized blocks design with 3 replicates. The significance of differences were evaluated by two-
way analysis of variance (ANOVA). All statistical analyses were performed using CoStat release 6.311 (CoHort Software, Monterey, USA).

RESULTS & CONCLUSIONS

The temperature level reached during the flowering time (15 July — 26 August) afiected negatively the T8 1 CImeee pammeters

fruit ==t, such as the soil composition rich in salts too (Tab. 2; Fig. 1). The results provide additional ELMATIE PRAMETEIS
evidences about the significance level in genotype (G), Itaka protocol (IP) and their interaction (Tab. 3. —

The number of trusses per plant were affected significantly by (IP). The number of fruits and the fruits p —= - e - e -
weight showed a significant interaction by genotype (G) and the highest value was registered for |2 — -
Moradeta and Bangalore Red. The fruits yield, although affected negatively fruit set due to the high |= e — B
temperature, showed a significant between the two experimental factors studied (Fig. 2). About seeds |, —————— - .

yield there are not significant interactions. Some, among the genolypes used, have given remarkable ‘
resulte, especially in fruits yield. In parficular two cultivars, Moradeta and Bangalore Red were the most ) R I ,!.'
o LTS *'_.r" ¢ ¥ ¥ aoy' »

significant, while UCE82 and Paviina were the least significant among all genotypes (Fig. 3). For this F o f
- - - - - - - - ¥ +
reason they will be used in the future to investigate their use in organic farming. b
R ] — AN — i P
Tab. 1: Bt of ullized Ganobypa Tab. Z Soll Analisys
| Mmen | n meuwea
S Cosie - oo - - oPTIMA i 2 Frut Yield
L RANGE
i FRUIT YIELD g ba-1
e I e R e s -
Slaniim
Lycopeeicam 21 Monwy ke el ¢ mo mss| st m ma| & wm ms -
Solaniim m ErT] 0 EES| =4 931 WFS| 884 200 TS
) Lol m a8 e ens | sem 190 SSs | s M@ DES i =
Scdanum o]
e o e m o @m0 om0 2% mT 1| 298 a0 208 '1::" - I ]
Solaniim
e s o DT e s o] 6 e om|m ow e || Fdl I
Sedanum m L 488 47 4E 32E 404 | &£FE 45T S0 |lo2-19] . T
Lyeopessicam 326 Padina I s: us s ma owx ma| s 2s wa i#
S . m LE ] ES & 48 T OB | 33 B4 528
S . — = Bl L e = e A E Ta |Ems-ns) : a ' o " o o " = —
Sedanum mFO gFL gFl A
Lytupescam EET] Bargalire fed _ nE oE oE 11 oE om ca oE o
Tab. 3: siatistical analisys [ANOWA)
[FRAATS VIELD: SEEDS VIELD 3: all genotypes duning Me frult surveys
FTaks PROTOCOL|IF)|  GENOTYRE [5) TRUFSEES (n] FRUNITS FLANT™® [n] | FRLIT WHENSHT |g] e rg
PO 99008 b EE2150a 1822a BAY:4TEa OmrElita
P BEE200F & FEUERE T 1ta%a IFFEES0R ami:isia A
P2 MO0k k@dziTia 1d3km FELFE 31 QmStaBia
TEI 008 & 91 2BE B 18148+ 508 b 1B S8+ I01Ebe [T B
™ . EECETTON L35 £098 b 15 E8ab 5113 £254 & 004352 &
ucEz AT TO0E & 030 £108 b 1 51tESSab LoiEdid e 0or:lsd a c
Minired R T FEET T 1681028 23552 LBV abe 001:350 &
Orti D40 OO a OTrsOEak 1507+ EB0 B 1E04 2 TIT Be OS2 Eta D
P EEREZ LT 0Fizaidk .09 £ 10060 LreElEs e amTi155a =
Sejik AFr001 & [TEETT =T 152121026 hb 2081 957 abe Q0iziéd a
Red MM 1A 230TE 1957+ 1315 ab 242+ 1080 ab 00%:341 a F
SIGNIRCANCE G
1P e ns ns o ns
G s auE sam sam ne H
IPxG n ns ns = ns
BREEDING AND SEED SECTOR INMOVATIONS FOR ORGAMIC FOOD SYSTEMS By

- o 10 MARCH 2021 VESEED

P34

U



EUCARPIA Breeding and seed sector innovations for organic food systems, March 8-10, 2021, AREI

P35

The cell fusion-free
vegetable list helps organic
farmers to find suitable
cultivars

BUNDESVERBAND

NATURKOST
NATURWAREN
(BNN) e.V.

Holger Scharpenberg (scharpenberg@n-bnn.de)

- ™ What is cell fusion and the cell fusion breeding technologv?

During cell fusion, two cells fuse into one. It is used as a method to transfer the
so-called »cytoplasmic male sterility: (CMS), e.g. in cabbage species. CMS occurs
naturally in many plants but is now often introduced into the breeding lines in
the laboratory using methods similar to genetic engineering. In addition to cost
and time savings, CMS technology is used to ensure a safer and higher degree

of hybridization during propagation, rather than to achieve certain properties.

What is the problem?
The market for Brassicas, for example, is dominated by cell fusion derived CMS-
hybrids. Although varieties produced with the help of cell fusions are permit-

Fig.1: Newly developed and already
approved, cell fusion-free brocceli
LRasmus". Photo: Eoltursaat e V.

Cels without &

&

Fig.2: Fusion of a oucleus with an
external cytoplasm, in which the
miclens was previcusly destroyed.
Source: FiBL.

" /

Y . WZP: m cultivation associations for ethical reasons, as it does not comply with the prin-
Mpaond s @ ciples of organic farming. In addition, there is currently no statutory labeling
I'“' | __;_" ¢ e requirement. The cultivation associations Bioland, Naturland, Bio Austria, Bio
T et Swiss and Demeter prescribe the use of cell fusion-free varieties, but so far the-
ol o ”F’ re has been no reliable list of varieties that farmers could use for orientation.
/r_.:-,_'_;,{,tnj

ted according to the EU organic regulation, this technique is rejected by many

Objectives:

In order to create clarity and reliability for the producers of the named associa-
tions, all information was collected and a binding positive list of cell fusion-free
varieties has been drawn up - in collaboration with Bioland, Demeter, Natur-
land, Bio Austria, Bio Suisse, BNN and coordinated by FiBL. It is also important
to further sensitize the public to this issue.

Methods:

As a first step, breeders and seed companies are asked to provide detailed in-
formation on all available cell fusion-free varieties in their product range. The
listed varieties must have at least one of the following assurances for freedom
from cell fusion: flower morphological observation by a breeding expert, writ-
ten assurance from the breeder, quantitative PCR analysis of seeds from a sea-
led original seed package or a confirmation as an open-pollinated, seed-solid
variety (e.g. according to the EU list of varieties).

Results:

With the publication of this positive list, an insttument is available for the first
time that clearly names all known varieties of cabbage and chicory that are not
based on CMS transmitted by cell fusion. This enables producers to select cell
fusion-free varieties fast without time-consuming research work and with the
greatest possible certainty.

In the guery procedure described, a total of ~700 cell fusion-free varieties for
Brassicas and a further ~100 for chicory could be identified for the present
positive list.

Outlook:

terranean countries.

This, sl il Fumiiog B T Fumsisin Linkia's Sastian 3208
revaeth o inearion pag e under e agrversend Wo TIT1N0.

4 N

Pt it

Call funica fras woristias in wageiokia

e ¥ O O §
Fig 3: The positive list of cell fusion-
free varieties in vegetable production

This I8 upparkad by B
st CODP

Avzilable in 3 languages. See OR-Cods.

The list is continuously expanded to include other varieties and new cultivated E m
groups if cell fusion is used in these recently. It is updated annually. In the
future, the list is also being expanded step by step by including Medi- SfEZKY

o

o R
¥
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MULTI ACTORS & PARTICIPATORY
APPROCHES
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Objective

There is a worldwide need for critical thinking about
and training in participatory breeding and seed
system concepts, issues and approaches in order to
support professionals and graduate students who
seek to contribute to resilient seed system
development.

We identified key aspects of the course design and
explored the experiences, insights and participants’
feedback gained during the first postgraduate
course in 2020,

Results

This train-the-trainer type of course held in 2020
was fully enline due to the COVID19 restrictions,
facilitated by the WUR-PE&RC graduate school, 39
participants joined this course.

Among the participants were practical breeders,
MS5c students, PhD candidates, postdocs and other
professionals. Participants originated from Europe
(21), Africa (9), Asia (4], Latin Amerika (2), USA (3).

Course material: The course guide and
presentations are shared on Organic
Eprints (Lammerts van Bueren et al.
2020): https://orgprints.org/38731/.

Postgraduate course on
participatory plant breeding and
resilient seed systems

Edith T LAMMERTS VAN BUEREN?, Conny JM ALMEKINDERS?, Eva WELTZIEN-RATTUNDE?, Veronigue CHABLE®,
Riccardo BOCCF, Monika MESSMERS, Fred RATTUNDE?, Claudius ADM VAN DE VIIVER®

1WUR Plant Sciences, Wageningen, Netherlands, edith.lammertsvanbueren@wur.nl; *WUR Social Sciences,
Wageningen, Netherlands,; *University of Wisconsin-Madison, Madison, USA; “INRAE UMR BAGAP, Rennes,
France; *RSR, Scandicci, italy; SFiBL, Frick, Switzerland; TWUR PR&RC, Wageningen, the Netherlands

The course included five key topics:

Decentralised and participatory approaches to
plant breeding and seed system development;
Governance and policy issues regarding seed
control, {co-Jownership and benefit sharing;
Specific needs and challenges for different crop
types and socio-economic contexts;
Approaches for multi-acter collaborative
learning;

Interactions and trade-offs between technical
solutions and social choices.

Main conclusions for future course work

v
v

¥

It is @ multidisciplinary topic!

Mot only PPE, also the seed system as a whole
needs to be on the course agenda!

Mext to lecturers with ample time for
discussions, also include small-group project-
work and lecturer's engagement with these
groups, for active participation!

Provide a balance between concepts wvs.
practical experiences and tools!

Publically available course design should
stimulate more courses in other countries!

Acknowledgements: The course in 2020 was hosted by the Graduate School Production Ecology & Resource
Conservation (PE&RC) at Wageningen University and Research, and was supported by Global Alliance for the
Future of Food, EU Horizon 2020 projects LIVESEED (grant agreement No 727230) and DYNAVERSITY (grant
agreement No 773814), and the CROP ROOT TUBER AND BANAMNAS and NWO-WOTRO.
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Peter KEIJZER' (p.keizer@louisbolk.nl), Edith LAMMERTS VAN BUEREN'?, Christel ENGELEN?, Ronald HUTTEN?

eningen University and Research (WUR), Departm

Objective of research

To facilitate and further stimulate organic potato production in
the Netherlands new varieties resistant to late blight are bred in
cooperation between researchers from WUR and LBI together
with farmer breeders and professional breeding companies.
Breeding capacity amongst organic potato farmers is to be
increased by setting up a dedicated training course.

Materials & methods

Together with farmer breeders and professional breeding
stations resistance genes originating from wild Solanum species
are incorporated in selection material which is selected ina
participative way.

A crossing program is carried out by WUR in which 11 major
resistance genes conferring resistance to Phytophthora infestans
are used. Pre-breeding to introgress the major resistance genes
into near commercial potato clones is carried out entirely by
WUR, while seeds from crosses that reach the commercial
level are mainly distributed over farmer breeders and breeding
companies to select resistant clones showing commercial
potential.

All selections from farmer breeders, breeding stations and
WUR are subsequently together evaluated for resistance, yield
potential and general agricultural performance both under
organic and non-organic management. When applicable,
presence of resistance genes is confirmed with molecular
markers.

Selected clones from commercial crosses are both reused by
the project as input for further breeding cycles, and after further
commercial evaluation brought to the market by one of the
breeding companies.

To increase breeding capacity amongst organic potato
farmers a dedicated potato breeding training course is developed
addressing topics like basic potato genetics, designing and
conducting crosses, raising seedlings, designing selection trials,
selection procedures and regulatory issues.

t of Plant Sciences

s Bolk Institute (LBI), Breeding & Innovative C ping department, Bunnik, The Netherlands

/Wageningen UR Plant Breeding, Wageningen, The Netherlands

Results & discussion

In Bioimpuls-1(2009-2014) and Bioimpuls-II (2015-2019) 7
breeding companies and 14 farmer breeders were engaged at
some stage.

Since the start in 2009, 521,810 botanical seeds were
distributed, of which 499,838 at the commercial level and 21,972
at the pre-breeding level. In total 399 new selections by farmer
breeders and breeding stations were evaluated centrally for
Phytophthora resistance and agronomic potential. The first
selection derived from Bioimpuls crosses is submitted for official
variety registration and National listing in 2019, expected to be
registered early 2022.

The practical training course for small scale potato breeding
has trained 208 people with backgrounds in organic farming,
professional breeding, education, and seed certification.
Bioimpuls has received funding for the next 10 years and will run
until 2029, at which stage all resistance genes processed will be
incorporated in commercial selection pipelines, from which new
Phytophthora resistant varieties will become available for organic
and low input potato production in the Netherlands and beyond.

Photo 1: Phytopthora field trial 2020 of Bicimpuls selection material at Wageningen UR.

Acknowledgements

The Bioimpuls project is funded by the Dutch Ministry of
Agriculture, Nature and Food Quality under the program Groene
Veredeling (Green Breeding).

www.louisbolk.nl
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Floor van Malland M5c. [(FvanMallandi@louisbelk.nl) | Leuis Bolk Institute, Breeding & Innovative Cropping departrment, Bunnik, The Metherdands

Keywords: participatory research, quality, organic farming

Project Aim
To secure and posaibly Increase the quality of the product
produced uslng organic farming methods.

Product quality

The quallty of a product is defined by 2everal traits. Yleld, yvield
stability, shelf-life, disease reslstance, appearance and flavour
are all Important aspects of what make a crop desirable from the
growers perspective. To a greengrocer's shelf-life, appearance and
flavour are key tralts, a chefwill alm for a flavoursome product.
For consumers appearance, flavour and price are lmportant.

Trials and analyses

During these trials five varleties of beetroot and pumpkin were
produced at three locatlons in Gelderland, the Netherlands (2018
and 2019). The entire value chaln was Involved; from the growers,
10 restaurant owners, retallers, and consumers. Analyses were
performed to determine the yvield, product uniformity and shelf-
1ife and component analyses was performed to determine the dry
matter content, sugar and mineral content and taste.

Results

Appearance

In beetroot one cultivar was lower ln both the total yield and
in the number of beetroots per m2 In pumpkin the vield also
differed among the cultivars. In these cases the difference was
causzed by a higher welght per pumpkin.

Figure 1. Baetrootwvarieties 'Robuschka' and ‘Jannis’ .

Compenent analyses and taste

Comporent analysss bestroot, trial locations
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Table1. Dry matter contantand Brix for beetroot grown at 3 locations
in 2018 and 2012, Inyellow, and indicated by lettering o-b, significant
differences.

Correlarion dry matmer content and zing bestroot
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Figure 2. Correlation between dry matter and zinc content in beetroot.

Correlation taste and dry matter content, bestroot
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Figure 3. Correlation between dry matter content and the overall taste of
beetroot.

Conclusion
The maln differences were found between location and year.
Certaln minerals In the frults can be up to 2 or 3 times higher
depending on location. The minerals commonly found ln
beetroot based on the NEVO table of the Mational Instimte
for Public Health and Environment in combination with the
recommended dietary allowance (RDA) in relation to the mineral
content of the beetroot In this project (Table 2).

The higher the dry mater content the more positive the taste
Is percelved and the higher the mineral content. For a tasty and
healthy product dry matter content seems to be an important
parameter.

Miraral Lacoeen | mygl | Lecatian 3 gmygl | Lacadon 3 [mg) | HEAC-cabis mgh || ROH (mgsiogs

ww | A1 ane L1 1] 1]

FT] (T3] am [T

e nex a.43 i [ I n
kan

am [ a.44 nas

am 430 L] FLE] 14 I.m
Mognsium

w g e " &

1 [T LEL] 1a8 ] I b
Tinc

am L3 ars 3,43

Table 2. Average nutritional content of the tested beetroot, the NEYO data
and RDA. Units in mg/100g fresh weight except the ROA (mglday).

Recornmendation

To growers It Is recommended to keep a close eye on the soil
mineral content and the occaslonally analyse thelr fruits on
mineral content.
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G.De SANTIS:*, D. PONZINI', B. BUSSI, R. STENTELLA R. BOCCI'R.
FRANCIOLINI' M. PETITTI', T. GAIFAMY' S. CECCARELLF

'Rete Semi Rurali, ltaly, ? Bioversity International.

*corresponding author: giuseppe.desantis@semiruralinet

Introduction

ltaly is the largest producer of rice in Europe. The
production is based mainly on monocultures and intensive
exploitation of land, together with a widespread use of
chemical inputs and water. The implementation of a new
rice breeding strategy, specifically targeted to the organic
rice farming systems (ORFS), represents a necessary and
urgent contribution to this transition.

¥,

e > G .
Figure 1. Conlrasting management practices in two of the four farms

Materials and Methods

In 2019 four organic and biodynamic rice farms hosted
on-farm trials for the evaluation of 22 local rice varieties
(released before 1960) set up in an incomplete
randomized block design. Each farm adopted different
field management (FM) practices. The following traits
were assessed: panicle length, plant height, stem posture,
tillering and susceptibility to Fusarium spp and Pyricularia
oryzae. Evaluation involved more than 120 participants
who scored each plot from 1 (worst) to 5 (best). The same
methodology was repeated in 2020. Data were submitted
to spatial analysis, ANOVA and GGE Biplot with GenStat v
21and R software.

. > i ) %

. 1 M4

' ML T " - Ty 85
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Figure 2. Participatory evaluation in one of the four farms close to
maturity

. Rete  Beyond the yield driven strategy - breeding for specific
Semi adaptation in organicrice in Italy

Results

Preliminary results indicate that most phenotypic traits
show a significant "farms x varieties x field management
interaction. The biplot in figure 3 shows the example of
grain yield with a different set of top yielding varieties in
two distinct groups of farms.

Figure 3. Biplot of grain yield (means of two years) of the 22 rice
varieties in four farms (CO, TL UG and MC).

A similar pattern was observed in the case of resistance
to diseases (Fig. 4) with the most resistant varieties
differing from farm to farm.

Figure 4. biplot showing the moast resistant varieties to each of three
diseases in the four farms (Brus = P, oryzae; Fus = Fusarium spp); CO,

TL, UG and MC are the four farms

Conclusions The results support the hypothesis that
organic and biodynamic farms are an heterogeneous
population of target environments, than can only be
effectively served by a decentralized-participatory
breeding program developing specifically adapted
varieties

Acknowledgements The authors acknowledge the farmers

U.Stocchi, M. Stocchi, M. Mussa. A. Parravicini, R. CaimoDuc,
M.Cuneo, P. Aina. Credits are also due to Dr F.Orlando, V. Vaglia,

and Prof S. Bocchi, for their valuable advice and technical support
and to the Fondazione Cariplo — donor, for supporting the
orogramme.
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AMBASSADORS OF BIODIVERSITY

A PARTICIPATORY PROJECT TO VALORIZE TRADITIONAL SEEDS

Cristina MALLOR*?, Marta CARRACEDO*?, Ascension BOLEA®, Ana Maria SANCHEZ *2, Andrés YUBERO®, Ana GIL*
*agrifood Research and Technology Centre of Aragon (CITA), Zaragoza, Spain, *AgriFood Institute of Aragon — IA2 (CITA-University of Zaragoza), Zaragoza, Spain.
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“Ambassadors of Biodiversity” is a project of citizen science, which involves growers and educational

communities, who have a key role in this research, growing traditional seeds and collecting accurate data.

The amateur farmers grew

their traditional growing
area

in their orchards the seeds m : ; n
in the original area where .
they were collected for the ” .
ex-situ conservation in the “ '-
seed bank: " |
*To transmit their 3

traditional knowledge I I I 1 ) ) .
*To study the varieties in l [ B -

*To recover in-situ valuable

local tabl: ds
B 43 local growers “Ambassadors

of seeds” have studied 104
landraces of 12 crops from the
Vegetable Germplasm Bank of

Teachers and students grew CITA — Aragon.
the traditional seeds in their
scholar orchards, of two
leguminous crops from the
ex-situ collection of the seed

bank: Broad beans (vicia fobc 1) 31 school centers “Ambassadors
sl e x
ol of seeds” have studied 59 seed

o e b s s samples of 30 accessions from

throughout the - production the Vegetable Germplasm Bank
cycle (from sowing to %
harvest) of CITA — Aragon:

e 14 broad beans and 16 “bisaltos”
lowing a Teaching Guide

and processing the
information for the project

Local non- | g
professional | want to be an 3 = Educational

growers % . lambassador! [ ." ) | Community

Ack viedg: - financial support of the Spanish Foundation for Science and Technology (FECYT); the technical support of Esciencia
{5 Portero, G Orduiia); the volunteers (growers, teachers, and students), and the BGHZ-CITA team (A Vela, | Peral, J Pallarés)
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Background

‘Commeons’, defined as institutions that enable
the collective development, management, and
sharing of goods and resources, are an
alternative principle of resource management.
It carries the potential for a more sustainable
use of natural resources, a democratization of
resource governance, and for opening up
experimental spaces beyond increasing
economization and privatization of resources.

Protection
from Private
Enclosure

Case study examples

apfel:gut is an
organization of
farmers and
breeders, focused on
organic fruit breeding
with non-profit goals.

Kultursaat e.V. is an
association of organic
vegetable breeders
who self-govern their
breeding efforts.

For the detailed results, please see:

The promise of commons for the organic breeding
sector: Conceptualizing Seed Commons

Stefanie Sievers-Glotzbach, Hendrik Wolter, Julia Tschersich, Nina Gmeiner,
Lea Kliem, Anoush Ficiciyan

Collective

Seed

\ Commons

Sharing of

Knowledge

. | 110w i edersd chaiiches Misisterium
Universitit > il eI R e T hesmmiaft ol Hottar
Oldenburg —r ECOMOMY RESEASDH

EUCARPIA
¥
LiveseeD

Goal and approach

The two research projects RightSeeds and EGON
analyzed in which way commons-based fruit and
vegetable breeding can contribute to achieving
sustainability in agricultural systems. In a
transdisciplinary  research  process,  using
qualitative methods like interviews, workshops
and focus groups, four Seed Commons criteria
were developed.

Collective,
Polycentric
Management

Sustainability potentials

- enhance food sovereignty

- support social-ecological resilience of
agricultural systems

= It credibly realizes the principles of organic
agriculture, including issues of intellectual
property rights, process transparency, and
participatory breeding approaches

Contact:
Prof. Dr. Stefanie Sievers-Glotzbach
[stefanie sievers-glotzbach@ucl.de)

Carl-von-Ossietzky University Oldenburg, Department of
Business Administration, Economics and Law, Germany

Sievers-Glotzbach 5., Tschersich J, Gmeiner N, Kliem L. and Ficiciyan, A. (2020): Diverse Seeds — Shared Practices: Conceptualizing Seed Commons.
Intermational Journal of the Commons [enlineg] 14{1), p.418-438. Available at: https://www. thecommonsjournal.org/articles /105334 /ijc. 1043/
Wolter, H. and Sievers-Glotzbach, 5. (2013): Bridging traditional and new commons: The case of fruit breeding. International Journal of the
Commaons [online] 13(1). Available at: https://www thecommonsjournal.org/articles/10.18352 fijc.869/

@®|sow- EONA  www.uol.de/rightseeds
',..m-.h - il .
K www.rightseeds.de

P41

67



EUCARPIA Breeding and seed sector innovations for organic food systems, March 8-10, 2021, AREI P42

Landsorten

an organic seed system without seed company

Homesaved

A decentralised seed

system of varieties n
and heterogeneous
material from
organic plant
breeders.

o] Landsorten _ | Selected I

| farmers

fehioy

Membership
organisation for
farmers and grain
processors.

4| Agrologica
| and other |
plant

breeders

Millers and
malsters

Seed

Legal frame:

Seed is only sold from farm to farm in small amounts for
trial production which is legal (EU seed legislation Article 3).
Farmers hereafter reproduce home saved seed.

Mobile cleaning facilities
for homesaved seed

__ Selected varieties:
* Spring wheat

*  Winter wheat

* Spelt

* Purple wheat

* Naked barley

*  Winter oat

* Macha wheat

*  Durum wheat

* Millet
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DESIGNING VARIETAL EVALUATION SYSTEMS FOR ORGANIC FARMING:

A MULTI-ACTOR APPROACH

P43

Laurence FONTAINE!, Amaud GAUFFRETEALUZ, Nathalie MOUTIER?, Mane-Héléne BERNICOT !
'GEVES, 2INRAE UMR 0211 Agronomie, *INRAE UMR 1349 IGEPP, France. Comesponding author:

Context = Significant development of organic farming (OF)
= increases demand for varieties adapted to OF Which involvement

= Need for varietal evaluation systems adapted to OF sl 1578137205 1214210 18] 82 bo17d

To breed and register vaneties & provide reliable references to users

Sources ; research programme ECoVAB' and CTPS commities CISAB?

There are several levers to involve stakeholders (famers, advisors, researchers, breeders, processors, consumers):

Previous ¥ Expected abilities and traits Ex. weed competitivness => Design

. L%
consultation: }

1 =
Explore ranges of varieties for various Va"e'tal_ i
environments? evaluation

Looking for ideotypes adapted to many situations? Systems

) Iy v Growi nditi
Which varieties rowing conditions

are expected? |ReUEIVIRIES

Tao retain: all traits don't have to be BEx. Diseases resistances (in case of major genes) evaluated in conventional farming (CF)
assessed in the conditions of use  Ex. Phenclogical traits such as flowering dates for intercropped pea assessed in sole crop?
L4
[ § Although some results can be provided by data

i ‘ obtained in CF, ECoVAB survey cites the
'*', importance of sefting up vanetal platforms in OF

7/

Main sources of information cited by OF farmers fo
chose their variefies:

Trials in OF (57%) > other farmers (51%)

>> advisors (31%) >> publications on varieties (17%)

. = Places to visually appreciate the varieties & to share experience
Vanetal Y app pe

Wzl = 18 o Different organisations to imagine:

= SELEGEN v Researchers / farmers involvement Participatory approaches
diSCUSSION VR S ER Cropping systems, soil, climate. On farm, on station

forum

¥ Trial design Small plots / large band. Protocol / observations.
)) Targeted v Description of varieties is not sufficient, communication aimed at OF is also
communication expected: varieties adapted to OF, traits of significant interest, targeted actors

What's next? Recommandations:

2 ERE = v Support or create multi-actor consultation groups, including farmers
L GYEETe G v Question the involvement of farmers at each stage of the creation and evaluation o
varieties (from consultation to collaboration)

¥ |ldentify needs at regular intervals of time + compare them to varietal supply _{‘;z E

' ECoVAB project « How to describe and evaluate a variety adapted to OF in case of arable crops » (2015-2018) was funded by CASDAR (French Ministry of Agriculture).

2 CISAB s the CTPS intemal Transweras] Commission fior OF. CTPS is the national authority managing registration for the Ministry of Agnculture. CISAB was created in 2015 to promote
registration of varieties for OF. hitps:iwew geves fiaboyt-ysithe-cipel
See also: Bemicot et al, « Assessing varieties for OF: what contribution from evaluation in CF? » Session Regulatory & pelicy opportunities

I Moutier ef al, « Breeding for wheat-pea mixtures: are the fraits of pea varieties in sole crop predictive of their behawior in mixture? » Session Breeding for diversity

: . ) ) ) _ _
crrs CISAB ‘IIIL GEVES I N RA@ EUCARPIA - Breeding and seed sector innovations for organic food systems

Lt e March 8-10, 2021 - Session Multi-actor & participatory approaches

(o))
Vo]
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@)z On-farm comparison of trials NHE

aell  based on different plot sizes to help Ehiacrn

.3 K] . ! . '.-.wu_u; liveseed.eu
st farmers’ wheat cultivar choice Biveseen

Péter Mik6™’, Mihdly Foldi*, Miria Megyeri, Gyula Vida, Szilvia Bencze*, Judit Fehér*, Déra Drexler* {* OMEi , Hungary)

All farmers are searching for the best performing plant cultivars to improve their profitability, but
there is still a lack of knowledge on how to choose these cultivars for organic production in Hungary.
Organic cultivation is more affected by environmental factors compared to conventional due to the
ban on artificial pesticides, herbicides and fertilizers. Additionally, without an official organic small
plot variety testing system, there is a strong limitation regarding the annual number of cultivars that
could be tested under on-farm growing conditions. Therefore, our aim is to develop an effective
system for testing large number of wheat cultivars on the targeted organic farm.

Materials and Methods

= Testing on an organic farm near Nagydorog (Central Hungary)
between 2019-2020 (Fig. 1)

= 11 winter wheat cultivars: 8 in 2019; 7 in 2020 (4 in both years)

= Farmer plot (1000 m2 each) versus small plots (6m? each)

- 3 sampling {1 m2/sample) per farmer plot versus 3 replications of
small plots (randomized complete block design)

- Traits: grain vyield, protein and gluten contents, Zeleny
sedimentation value (quality measurement with NIR technology)

= Regression analyses between the 2 types of performance trials Fig. 1: Winter wheat trial on an organic
farm near Nagydorog (2019, Hungary)

Results

- Significant moderate correlation for all quality traits (0.45<R2<0.56; p<0.001)

+ Higher grain yield in small plots, but with good correlation (R2=0.6; p<0.001) to farmer plots (Fig. 2}

+ Based on the 4 common cultivars: stronger correlation (R2=0.7) for protein and gluten contents

= Best (protein, gluten) and worst (yield) performing group of cultivars are the same

= Rapid NIR measurement of Zeleny sedimentation is not reliable, but good rank correlation with
protein and gluten contents (R2>0.83)

Conclusion

t':"' 2018 2019-2020 020 fﬁ Combination of trials is recommended
on the target farm:

r g 14

& @ @ & $ +

: &

S l
3 & Positive selection of the best quality
2 1 cultivars, while negative selection of the
z worst yielding cultivars
o o u
&‘@n ,,a“’ﬁ r«’i' @P’ad. @#P';P dt{f ﬁf pr & Testing of preselected cultivars under

farming conditions (1 year)

(=]

I . 2 years of small plot trial
f f “ (high number of cultivars, NIR quality)

Fig. 2: Mean grain yield (bars), protein content (dots) and standard

deviations of winter wheat cultivars examined for 2 years (2019-

2020) on an organic farm near Nagydorog, Hungary using two types . .

of trial setup (farmer plots: green; small plots: orange). Four cultivars Selection of best cultivars for the own
were examined in both years (middle of the diagram) .urganic fa rn]i“g system

St bt

@ich Mg, 0 e

ZINA fune Ehe | @ o
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Traditional practice of plant breeding is very
different from modern breeding. Under our
changing climate, however, organic
heterogeneous materials (OHM) might
better adapt to their growth site than
genetically uniform  varieties.  After
adaptation, they might also produce more
stably, while providing farmers an
opportunity to select their own varieties
according to their needs. Our aim was to
introduce participatory breeding, using the
EPO durum (evolutionary evolving
population), received from INRAE in 2017, in

. “SolACE

INTRODUCTION OF PARTICIPATORY BREEDING PRACTICES

IN HUNGARY —-A CASE STUDY

Szilvia BENCZE', Péter MIKO?, Judit FEHER', Jacques DAVID?. Pasquale De VITA®,
Pierre ROUMET, Aline ROCHER? Mihaly FOLDI', Déra Drexler!

IQOMKi Research Instrure of Organic Agriculture, Hungary,
*Agricultural Instirate, Centre for Azncultural Research, Hungary
‘UMR AGAP, INRAE, CIRAD, Instmut Agro, France
“CREA Research Centre for Cereal and Industrial Crops, Italy

szahia bencze(@bickutatas.lm

After propagation for two consecutive years
in Martonvasar, Hungary, the segregating
EPO population was ready for on-farm
testing, starting from 2019. The organic
trials took place in Nyiregyhaza, Bugac,
Flizesgyarmat and Zeliezovce (Slovakia),
while those in conventional were in
Kiszombor and Vicany (Slovakia). The rising
interest of farmers and a new research
project (MNVH) made possible in 2020 that
more than a dozen additional Hungarian
farmers joined the initiative from all over
Hungary, with the intention of learning

P45

EPO sel&:ted ine, Maftonyasar fi
2020, Mdy | Gl s

the frame of EU H2020 project SolACE. participatory breeding metheds.

Evolutionary processes - driving forces of natural selection

Adaptation to various soil and climatic conditions can sometimes lead to powerful evolutionary
processes driven by natural selection. Such examples were observed under the sandy and weedy
conditions of Nyiregyhdza, and in Bugac, where the drift-sand combined with extreme drought
caused a dramatic loss of plants (picture shown below). The country-wide epidemy of Fusarium of
2019 led to an immense loss of susceptible plant individuals, the grains of which were not present in
the next generation.

Spike selection—the participatory breeding approach

In Martonvésar, ieliezovce, Fuzesgyarmat and Bugac, a positive selection on the best, healthy spikes
was carried out to create new local population lines. Mass counter selection of hyper-tall plants (via
cutting off their spikes) was performed in Fuzesgyarmat.

Plans—and the future

Seeds of local EPO populations collected from all sites were sown in one site, Szar, last autumn,
allowing comparisons between population variants regarding phenology, morphology and yield
characteristics. It also provides an opportunity for genetic analyses aiming at disease or abiotic stress
resistance but also at assessing the adaptation potential of EPO population or the degree of genetic
change in case it had taken place.

The introduction of interested farmers to participatory breeding methods will be continued via a

practical workshop (planned for June 2021) and by publishing a booklet on participatory breeding
methods and good practices of sowing-seed saving.

Variability at maturation, -
Zeliezovce, 2020 e
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Bugac, severe drought on'sand,
May 2020
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MAIZE PARTICIPATORY BREEDING IN PORTUGAL- GERMPLASM EVALUATION

N

André Pereira’, Duarte Pintado?, Ana Neri', Pedro Mendes-Moreira® 2 Escola Superior
LIPC-ESAC [College of Agriculture of the Polythecnic of Coimbra), 3045-601 Coimbra, Portugal Institution, Department, State, Agraria
2 CERMAS, Polythecnic Institute of Coimbra, 3045-601 Coimbra Sy sl

INTRODUCTION MATERIALS AND METHODS:

+The Participatory Plant Breeding Program
“WASO" (Sousa Valley in Portugal) started in
the 80s with the purpose of valorizing the
maize landraces for farmers needs that
included the use of maize for maize bread.

Phenotypic and yield evaluations using HUNTERS descriptor were conducted uging 10 maize landraces:
* B populations
* 1 composite cross population (CCP) derived from PPB "VASO",

* 1 CCP derived from 40 maize populations from Azores, Portugal that were obtained in a collected mission in
1979) (Bettencourt and Gusmao, 1962; Mendes-Moreira et al, 2017).

HUNTERS ﬂ'

1 Guimaries
. Q
n

Sarta Tirso GI

+The HUNTERS scale ( igh, niformity, a gle,
assel, ar, oot lodging and talk lodging)
was developed by Silas Pégo, in order to
perfform a summary and expeditious
characterization of the biometric parameters
of the plant and the ear (Mendes-Moreira et al,

Armar

Mais
Pesnial e

Porta
TRy rea Ty mm
3 ) The frials followsd the randomized complste 2 locaions distance 15 km In Sousa \Vallsy
biock daskgn with thres replications region: Macleirs oe Lkea and Lousada —
agroscological skes

Evaluation of the agronomic behavior and adaptation of the landraces and composites in farmers conditions (2
locations) versug low input organic system. Data treatments followed ANOVA.

RESULTS:

« The tested populations didnt show Yield (kg)
significant phenotypic differences between
the environments, although there were -
significant phenotypic differences among I
genotypes for Plant Height, Ear placement
and Stalk lodging. -

* The yield ranged from 2015 kg/ha to 10505
kgma, with significant higher values in
Macieira de Lixa. -

= From the tested genotypes only VA COS0
19 - (Regadio Lousada 2019) ranked in fop
3 in all environments, being the highest
yield in low input organic system (4314
ka/ha).

= BulkAzores2 (CCP) obtain its higher yield in
the low input organic sysiem (4145 kg/ha).

= AmC357 attain higher yield values in the
low input organic system compare to
conventional farming system in Lousada.

——

—
[ T0E Ppesno) caanbag) - 6T 000 WA [ a——— .

—

| —
—_—
—
—_—
=
| —

—

—
| p———s

£ TOF epesnoy cuanbag) - T OS00WA |eee—
—_—

[GTOE wpesnoy - (XY |-,

(5 TOF CFA 3@ - TR ry-mng (e

[ET0E ®pesnon) - ¥TOE 15

[FTOT oga=prED) - 5T 0500 B4

[6TOT o8 PreD| - 6T 0500 B4

[ T0Z #pesnon) - 6T 0500 B4

[GTOE CFA3pED| - 500

(6T OF #pesno) o pedan) - 6T 0500 WA

B lousada B Macieira de Lixa ¥ Organic_Caldeirdo

DISCUSSION:

CONCLUSION:

The trialz and the demonstration field aim to continue the commitment with participatory plant breeding traditicn
in the region and reinforce the organic network. The diversity and unigueness of germplasm used, makes it
possible to fit in sustainable organic agricultural systems and adapt under multi-actor approach.

Future studies will allow to identify the microbiome impact in plant adaptation and its comrelations with agromomic
performance.
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SOCIO-ECONOMIC, MARKET AND CONSUMER
ASPECTS OF SEED SYSTEMS
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ANALYSIS OF VEGETABLES SEED SYSTEMS IN GHANA ﬁ?AATF

Leander Dede MELOMEY?!, Mathieu A.T. AYENAM?, Agyemang DANQUAH? David TARUS? George MARECHERAZ, Eric ¥. DANCQUAH*
niversity of Ghana, West Africa Centre for Crop Improvement, Legon, Republic of Ghana,
2African Agricultural Technolegy Foundation [AATF), Nairobi, Kenya
E-mail of presenter Imelomey@wacci.ug.edu.gh

Introduction I Results |
Seed sources were crop-dependent (Table 1)

* Seeds are importantinputs for agricultural

productivity. Combined seed
Seed saving and Probability of
* They are vehicles for the dissemination of knowledge Crops purchase purchasing Seed saving Chi square test
and technologies in the agricultural sector. Tomato 117 n sg
* Ensuring food and nutritional security depends on Pepper 45 11 65 P<0.0001
access to good quality seeds of improved varieties. Onion 111 17 16

* Understanding seed systems farmers use for various

crop production is crucial to design tailored
PP g Farmers purchased seeds primariky

interventions to improve their access to good quality from local shops//agro-dealers and
seeds, =0 from other farmers (Fig 2)
<0
* This study set out to map the seed systems of three 20 II
major vegetables, onion, tomato and pepperin 0 - -—
Locs Farmiers Sead MAmrkat District
Ghana. Shep/Agra companies Agric affice
dizaler
MEIhOdD' Og‘f HOnion W Tomato Pepper
Fig 2: Seed purchasing sources per crop
(2) Tomato (b} Onion (=) P'_!P'Pa
growing zampled EIOWILE growing sampled Seed quality and accessibility are key
areas ) s-amplad" Argas areas : drivers of seed purchasing by
-:ﬁ,f | ':I_-?:-r--'l | :' = wegetable growers (Fig 3]

1 - r a0
b 30
: 20 I
| ) i 10
v\ i .- L1 |

B l:w::pcr seed  Assured of Mne:sslhlllh_-' Farmers and
ot " [ . quaiity market
i e i
J_,J— 1 3 ke i :hrzr.\e:'.\en
agre— 1 . ; . warieties
h 1 Rl EOnion B Tomato B Pepper
L L] b % e u-;'
Y W . ,
- gt

Fig 3. Drivers of seed purchasing

* Poor seed availability, affordability and access are the

Fig 1. Map of Ghana showing areas of
major constraints faced by vegetable growers

high production of tomato (a), onion (b)
and pepper (c) * Thereis no local vegetable seed production company
* The improved vegetable varieties marketed in the

* Multi-stage sampling to identify the survey locations ]
country were imported

(Fig 1)

Conclusion
* Interventions to promote access to high-quality seed

* Sample size: 180 (tomato), 150 (onion ) and 130

epper
(pepper) should take into account crop specificities,
* Seed system regulatory framework was collected * Seed sourcing from fellow farmers is still an important
through Key Informant channel to get seeds,
* Interview with seed regulatory officers * There is a need to strengthen local vegetable breeding
and seed production.

* Chi square to test relationship between seed sources
and crop
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SUSTAINABILITY
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ASSESSMENT OF BROCCOLI (Brassica oleracea var. Italica) SEED
PRODUCTION FOR THE ACHIEVEMENT OF SUSTAINABLE DEVELOPMENT
D13 A-University of Catania (Italy)

Cammarata, M.: Timpanaro. G.; Scuderi. A.: D1 Bella. M.C.: Branca. F.

[ Backgromd |
The European Commission through the Green Deal has
established practices to preserve biodiversity, ensure
resource use for future generations and reduce
dependence on pesticides and ferfilizers, with the dual
aim of achieving more suostainable production and
providing consumers with sufficient food and high
nutrient content. The Brassica oleracea crops has allowed,
within the BRESOV H2020 European project to set the
optimal growing conditions necessary for pursuing good
vield and a high quality organic seed by the use of low

mnputs.
[ Methods |

Two cultivars, named E (BR357, “Sparaceddu™) and G
(BR358, “Riccio di Messina™) belonging to Brassica
oleracea crops. have been used to camry out the trial
These have been placed in the field following an
experimental split plot scheme, characterized by three
replications with seven plants. Each plot was treated by
different doses of mutrients. The first was not ferfilized
(IP0O), the second replication provided for a half dosage
(IP1) while the third was characterized by a dose of
nutrition able to meet the real needs of the crop (IP2).
with the aim of studying the response and the growth rate
of the different cultivars. In order to assess the production
of qualify organic seeds, a germination test and
calculation of seed yield were carried out.

The experimental tests showed that the plots not treated
with fertilisers (TP0) obtammed a higher seed wvield and
gernunability in both cultivars than the plots fertilised at
50% and 100% of the actual crop needs analysed. As
shown in Figure 1, the seed yield of the untreated plots
(IPO), although low, 15 appreciable in both genotypes in
contrast to the IP1 and IP2 plots where only seeds of
genotype E reached a quantfifiable yield. In the case of
gernunation percentage (Figure 2), the unfreated plots
also showed better results. The seeds obtained from the
two genotypes had a germinability close to 100% in both
cases, unlike the IP1 and IP2 plots where only genotype
G gave appreciable results.

Seed Yield (g

[ E ' E 5
e w by

Figure 1 Seed yield per genotyvpe and mutrition dose

Crerminstality (%)

LT

L=
MEAN

Figure 2 Germinability (%) per genotype and
nutrition dose.

The results show that agricultural production can
also ensure good seed quality through more rational
use of materials to reduce pollutants, climate change
and negative impacts on human health. There is a
strong need to affirm the concept of 'minimmm dose'
to achieve a safisfactory result. As far as the Green
Deal of the Farm to Fork strategy is concerned, the
aim of the work is to raise farmers' awareness of the
implementation of more sustainable practices, in
through a reduced use of inputs in terms of fertilizers
it is possible to obtain economically sustainable
vields, making the production  process
environmentally friendly.

R
Cammarats ¢ al., Asseszment of Broccoll (Brassica oleracea var:. Talica) reed production for

EUCARPIA

VESEED BRESOV
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