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PREFACE 
 

 
 

 

 
 

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 

is a great pleasure for me to welcome you to this online conference jointly organised with 

the LIVESEED, ECOBREED, BRESOV and FLPP projects. This is the first Section Meeting in 

2021 after we 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, I 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 
Börner 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 5th conference of the Organic and Low Input Section since its establishment 

in 2007. Our section addresses the issues that are relevant to plant breeding for organic 

and low-input agriculture. 

In addition, this is 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 a range 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 person in the small beautiful town of Cēsis in Latvia. Unfortunately the 

current pandemic has forced us to hold this conference on-line. Nevertheless, I hope 

that we will have a valuable exchange of research results, discussions and ideas for 

further cooperation! 

Dr. Linda Legzdiņa 

Chair of EUCARPIA Section Organic and Low Input Agriculture 
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LIVESEED – Improving the 
performance of organic agriculture 
by boosting organic seed and plant 
breeding efforts across Europe 

Projects and Organisations Involved in Organizing the Conference 

 

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 to reach 25% organically managed farm land by 2030. The availability of high 

quality 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 

in Europe. However, the organic seed market is not meeting the required demand. 

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. It is 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 main goal is to reach 100% organic seed of cultivars suited 

for organic agriculture in order to 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 seed availability. 

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 seed in the EU organic regulation (EC No 834/2007 and EC No 

2018/848) 

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

• develop a toolbox to describe organic heterogeneous material and provide testing 

protocols to facilitate the registration of organic varieties suitable for organic 

production (EC No 2018/848) 

• 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 gaps and bottlenecks in the market of organic seeds, analyze business and 

governance models and develop incentives for the use of organic seeds 

• study perception of organic consumers towards new genetic engineering techniques 

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’s view. Neither the Research Executive Agency nor SERI is 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 

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 

of the areas used for organic farming, but also in terms of the number of holdings and 

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 in the 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. 

Common wheat is the most important crop used for human consumption in 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 production to replace imported protein with a local production and growing 

demand for non-GM soybeans in Europe. Buckwheat is likely to provide key rotational 

benefits to an organic production system. 

The project targets 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 project is the Participatory plant breeding (PPB) that enables scientists 

and farmers to improve 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 

quality, 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 nutritional quality. 

• Develop training 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 relevant industry and other users/stakeholder groups via extensive 

farm-based demonstration and dissemination activities. 

The objectives of the project will be put into 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 grant agreement No 771367 (ECOBREED). 
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BRESOV – Breeding for resilient, efficient and 

sustainable organic vegetable production 

 

 

The BRESOV project, approved in the frame of the Programme 

H2020-SFS-07-2017 (GA 774244), deals with increasing the competitiveness of three 

important vegetable 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, research institutes, 

breeding companies and food processors the ambition of the project is: 

a) improving competitiveness of three important vegetable crops in organic 

production 

b) extending the genetic basis of organic breeding for broccoli, snap bean and tomato 

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 that includes 

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 

as the natural extracts and the bioactive agents for controlling pests and diseases. 

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 of the reduction of chemical contaminants, both into the soil and in food 

products. The ongoing selection of the elite breeding lines of broccoli, snap beans and
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tomatoes, more resistant to 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 BRESOV 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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Genetically diverse populations of self- 

pollinating cereals for organic farming: 

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 effects in 

genetically diverse populations, which are a potentially significant alternative to 

traditional varieties for self-pollinating cereals in environmentally friendly agriculture. 

This work is being continued from another local project, which first started to study 

genetically diverse populations in Latvia. Agronomic traits important for organic farming 

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 techniques includes 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-farm trials is also going one. Results will ensure new knowledge in agriculture 

and biology as well as information for authorities in order to facilitate registration and 

marketing system establishment for genetically diverse populations. 

 
This research is funded by the LATVIAN COUNCIL OF SCIENCE, grant number lzp- 2018/1-0404, acronym FLPP-2018-1 
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Potato breeding for low input and organic 

farming systems: nitrogen use efficiency and 

quality aspects of potato protein 

 

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

Potato crop requires soil that is 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 

also in 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 under limited N availability, can foster the advancement of low input and 

organic farming systems. High-quality proteins (incl. patatin) present in potato can be 

used for feed and food purposes thus increasing 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 

techniques for 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 will be assessed and results obtained in both systems compared to find 
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 
out in AREI, Priekuli branch. If a reliable marker will be detected, it will serve as an 
innovative and more efficient phenotyping method for NUE and will greatly improve 
the potato breeding process. 

Relationships between levels of protein patatin and NUE estimation in potato 

genotypes will be assessed. As a result, the understanding of the 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 

NIRS for express analysis to accelerate further research on NUE and breeding. 

The project is funded by Latvia Council of Science in the frame of Fundamental and 

applied research projects (FLPP) program. 
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EUCARPIA – European Association for 

Research on Plant Breeding 

 

 

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 and sponsors 

meetings to discuss general or specific problems from all fields of plant breeding and 

genetic research. Activities with a predominantly commercial interest are 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 scientists and 

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 

a wider interest. They provide a forum 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. 

The work of EUCARPIA is organised in 11 sections and one of them is section Organic 

and Low-Input Agriculture. 
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ECO-PB – European consortium for organic 

plant breeding 

 
 
 
 
 

 

Keywords: organic breeding, organic seed, cultivar testing, 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 support of 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 

• represent the organic plant breeding and organic seed sector on European level 

ECO-PB is committed to the principles of organic agriculture as laid down in the 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 offers full membership to all organisations that are actively and 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 full member 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 out a sound concept based on principles of organic agriculture and systems- 

based breeding as a basis for organic plant breeding strategies 

• promote research topics on organic breeding and set up and participate in research 

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 meetings in 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 BRESOV 

• 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 

  

https://owc.ifoam.bio/2021/en
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Institute of Agricultural Resources and Economics 

 

 
 

 

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 out research in the fields of agriculture, 

agrarian economy, and rural development, carrying out more and more interdisciplinary 

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 

Department carries out significant research in the development and improvement 

of crop breeding methods, as well as in the study of genes that determine important 

traits, especially resistance to biotic and abiotic factors. An important task for AREI 

breeders is the maintenance and evaluation of plant genetic resources. 

In the period from 2003 to 2006, Ministry of Agriculture of Republic of Latvia (MoA) 

funded trials aimed to develop the value for cultivation and use (VCU) testing protocols 

in Latvia (at present, the Latvia University of Life sciences and Technologies ensures the 

assessment of the VCU tests of organic plant varieties). During this period, all locally 

bred cultivars of cereals, potatoes, pea and grasses in the plant variety 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, 

winter and spring wheat etc.), field peas and grasses. Six potato varieties, four field pea 

varieties, five spring barley varieties, two oat and one wheat variety, as well as several 

varieties for a number of grass species, bred by AREI have been officially recognized as 

suitable for organic farming. 

In 2020, the total agricultural area of AREI was 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 

several field 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 
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testing,AREI 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. 
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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 

sea buckthorn (399 ha). In total, organic fruits and berries were grown on 3053 ha. 

Compared to 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. 

During last years about 20 organic farms in Latvia produce certified organic seed. Mostly 

organic cereal seed, especially oat and barley, 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 material in 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 has been developed in AREI, is grown 

in four organic farms. 
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THE ASSOCIATION OF LATVIAN ORGANIC AGRICULTURE 
 

The Association of Latvian Organic Agriculture (hereinafter - ALOA) 

was founded in 1995. It is a legal, professional, non-governmental 

organisation that brings 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 Green Deal with its two 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 

To bring together those working in the organic farming industry and supporters of 

environmentally friendly farming and users of organic products. 

To build market policies and find market opportunities for sales of organic food products. 

1. To provide learning opportunities for organic farmers. 

2. To raise public awareness about the importance of natural products in being healthy. 

3. To promote green and sustainable farming methods. 

4. To represent members’ interests in state and local government institutions as well 

as non-governmental organisations. 

5. Organic farming policy making. 

In 2020 ALOA started publishing an informative magazine “BIOLOĢISKI” with the aim 

to strengthen organic agriculture in Latvia. 
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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 Vladimir Meglič) 

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 in western France 

10:35 D. JANOVSKÁ – Exploring buckwheat genetic resources for organic 

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 for anthracnose tolerance 

11:50 F. BRANCA – Response of different  genotypes  of Brassica  oleracea 

var. Gongylodes l. to drought stress 

12:05 General discussion 

BREAKOUT POSTER SESSIONS 

12:30 Topic 1 – Exploring 

underutilized genetic 

resources (moderated by 
Ferdinando Branca) 

13:15 Lunch 

Topic 3 – Breeding for 

culinary and nutritional 

quality (moderated by Edith 
Lammerts van Buere
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SESSION 2 – BREEDING FOR DIVERSITY (moderated by Edwin 
Nuijten) 

14:15 P. MENDES MOREIRA – LIVESEED: Enhancing resilience at systems level 

through breeding for diverse cropping systems 

14:35 D. DESCLAUX – Why is it so difficult to breed for sustainable organic food 

system? Some examples on cereals 

14:50 G. VAN FRANK – Participatory on-farm breeding for diverse and adapted 

wheat mixtures 

15:05 E. FLIPON, V. CHABLE – Comparing two selection strategies of bread wheat 

diversified populations adapted to organic farming 

15:20 I. LOČMELE – Assessment of spring barley variety mixtures and populations 

in comparison to homogenous varieties 

15:35 N. MOUTIER – Breeding for wheat-pea mixtures: are the traits of pea 

varieties in sole crop predictive of their behaviour in mixture? 

15:50 M. PETITTI – Evolutionary participatory tomato breeding in Italy for organic 

agriculture 

16:05 General discussion 

16:30 Coffee break 

SESSION 3 – BREEDING FOR CULINARY AND NUTRITIONAL 

QUALITY 

(moderated by Edith Lammerts van Bueren) 

16:45 J. DAWSON – Scaling up participation in breeding for flavor: engaging 

farmers, gardeners, culinary professionals and consumers 

17:10 E. NUIJTEN – Breeding for quality: lessons learned on three vegetable crops 

17:25 J. ZYSTRO – A case study in efficient methods for evaluating and selecting for 

flavor in organic sweet corn breeding programs 

17:40 General discussion 

18:00 Coffee break 

BREAKOUT SESSIONS 
18:15 Posters, Topic 

2 – Breeding 
for Diversity 
(moderated by 
Pedro Mendes 

Moreira) 
 

 

Contribution of 
genetic 
resources for 
breeding 
for diversity 
(moderated 
by Ferdinando 
Branca and 

Vladimir Meglič) 

Discussio
n on 
impact of 
new 
breeding 
techniques 
(moderated 
by Monika) 
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TUESDAY, MARCH 9TH 2021 

08:30 Open access 

08:50 Technical instruction 

SESSION 4 – LIVING SOIL - PLANT INTERACTION 

(moderated by Pierre Hohmann) 

09:00 G. BERG – Sowing the right seeds for sustainable agriculture 

09:25 A. WOLFGANG – Bacterial seed communities in sugar beet are influenced by 

propagation site and genotype 

09:40 F. TROGNITZ – Seed endophytes isolated from soybean and their application 

for biocontrol and plant growth stimulation 

09:55 P. KUSSTATSCHER – Pumpkin breeding shapes the seed microbiome 

10:10 M. BIGET – Spatio-temporal heterogeneity in the root-microbiota of grape 

vine: a microbial terroir in vineyards 

10:25 T. TAKÁCS – Physiological and growth responses of pea intercropped wheat 

cultivars 

10:40 General discussion 

11:00 Coffee break 

SESSION 5 – ORGANIC PRODUCTION OF HIGH QUALITY & 

HEALTHY SEED 

(moderated by Ambrogio Costanzo) 

11:15 F. REY – Improving cultivar testing, seed multiplication & health for high 

quality seeds for the organic sector: overview of LIVESEED outcomes 

11:35 M. COLLEY – State of organic seed production in the United States 

11:55 S. KLAEDTKE – From seed to plant health – a broader picture 

12:10 A. BORGEN – Seed treatments to control common bunt 

12:25 S.P.C. GROOT – Carrot seed vigour, field emergence and tolerance to the 
damping-off pathogen Alternaria radicina 

12:40 H. CARDOSO – Calorespirometry – a promising phenotyping tool to assess 

seed viability based on respiratory parameters 

12:55 General discussion 

13:15 Lunch 

BREAKOUT POSTER SESSIONS 

14:15  Topic 4 – Living soil - plant 

interaction (moderated by 
Gabriele Berg) 

Topic 5 – Organic production 
of high quality & healthy 
seed (moderated by Federic Rey
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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 – The ripple 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 lessons learned 

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-actor 
& 
participatory 
approaches 
(moderated by 

Bernd Horneburg) 

Demonstrati
on of 
Seedlinked 
(moderated 

by Nicolas 

Enjalbert) 

Potential of 

participatory 

breeding 

(moderated by 

Micaela Colley) 

 

18:35 
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WEDNESDAY, MARCH 10TH 2021 

08:30 Open access 

08:50 Technical instruction 

SESSION 7 & 8 – SOCIO-ECONOMIC, MARKET AND CONSUMER 

ASPECTS 

OF SEED SYSTEMS (moderated by Raffaele Zanoli) 

09:00 S. PADEL – Organic seeds and varieties: can the market deliver? 

09:25 E. WINTER – Assessment of policies aiming at boosting organic seed use 

09:40 S. ORSINI – Appraisal and usage of organic seed in Europe from organic 

farmers’ perspective 

09:55 J. KOTSCHI – Funding organic plant breeding and the potential impact of 

open source seed systems 

10:10 Coffee break 

10:25 E. CUBERO DUDINSKAYA – European organic consumers’ attitudes and 

acceptance of new plant breeding techniques for crops 

10:40 H. WOLTER – Consumer perceptions and evaluations of the Open Source 

Seeds License 

10:55 C. MEIER – Consumer preferences for healthy minor cereals 

11:10 General discussion 

11:40 Coffee break 

11:55 Video excursion to Latvian organic 
farms Promotion video on organic 
breeding Announcements regarding next 
events 

BREAKOUT POSTER SESSION 

12:30 Topic 7 & 8 Socio-economic, 
market and consumer 
aspects of seed systems 
(moderated by Stefano Orsini) 

13:00 Lunch 

Topic 10 Sustainability 

(moderated by Giuseppe 

Timpanaro) Selection of 

best posters by partici
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SESSION 9 – REGULATORY AND POLICY OPPORTUNITIES 

(moderated by Bram Moeskops) 

14:00 E. GALL, M. SOMMER – New rules on seeds in the new EU Organic Regulation 

14:20 K. MEYER – Collecting commitment in 10 EU member states – the organic 

seed declaration  

14:35 M. RAAIJMAKERS – The need for national roadmaps to come to 100% organic seed 

14:50 M.H. BERNICOT – Assessing varieties for organic farming: what contribution 

from evaluation in conventional farming? 

15:05 General discussion 

15:25 Coffee break 

SESSION 10 – SUSTAINABILITY (moderated by Monika Messmer) 

15:40 A. RIAR – Participatory organic cotton breeding approach to achieve 

sustainable development goals 

16:00 E. NUIJTEN – Implementing the systems-based breeding concept 

16:15 A. SCUDERI – Sustainability assessment of broccoli (Brassica oleracea var. 

Italica) production with deficit irrigation system in Sicily 

16:30 R. LEITÃO – Successional agroforestry systems for Europe: the Portuguese 

example 

16:45 General discussion 

17:00 Winners of the poster contest and quiz 

17:10 Closing of the conference 

17:40 Break 

17:45 EUCARPIA Organic & Low-input section members meeting 
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EXPLORING UNDERUTILIZED GENETIC 

RESOURCES
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P1. Intercropping 
Maize and Cowpea as 
a Sustainable 
Technique to Adapt 
the Production to 
Climate Change in 
Portugal. Paulo 
PEREIRA, Ana Maria 
BARATA, Graça 
PEREIRA, Carlos 
GASPAR, Paulo 
MARTINHO, Micha 
GROENEWEGEN, 
José COSTA, 
Madalena VAZ, João 
MEXE, Manuela 
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P2. Genetic Mapping Of 
Anthracnose Resistance in 
White Lupin. Joris A. 
ALKEMADE, Monika M. 
MESSMER, Christine 
ARNCKEN, Agata LESKA, 
Paolo ANNICCHIARICO, 
Nelson NAZZICARI, Ralf T. 
VOEGELE, Maria R. 
FINCKH, Pierre HOHMANN 
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 P3. Selection of Advanced 
Lines From Onfarm- 
Conserved Durum Wheat 
Landraces fo Rainfed 
Condition of Turkey. 
Aytekin AKSOY, Gulizar 
MANAV, Fatma UYGUNSOY, 
Taner AKAR 
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P4. UNTWIST – Uncover and 
Promote Tolerance to 
Temperature and Water 
Stress in Camelina sativa. 
Claudia JONAK 
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P5. Comparison of 
Biochemical Profile and 
Antioxidant Capacity 
Among Tunisian and Italian 
Cultivars of Cauliflower. 
Hajer BEN AMMAR, Souhir 
KABTNI, Dorra SDOUGA, 
Maria Concetta DI BELLA, 
Simone TRECCARICHI, 
Roberto LO SCALZO, 
Ferdinando BRANCA, Sonia 
MARGHALI 
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P6. Exploitation of B. 
Oleracea Complex Species 
(N=9) for Increasing the 
Resistance to Xanthomonas 
campestris Pv. Campestris 
in the Related Crops. 
Patrizia BELLA, Salvatore 
MUSUMECI, Simone 
TRECCARICHI, Alice 
ANZALONE, Vittoria 
CATARA, Ferdinando 
BRANCA 
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P7. Behavior of a 
Wheat Landraces 
Collection From 
Basque Country Face 
to Bunt Infection 
(Tilletia caries) in 
Organic Field Trials. 
Roberto RUIZ DE 
ARCAUTE, Amaia 
ORTIZ-BARREDO 
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P8. On-farm Testing of 
Emmer and Einkorn 
Landraces Under 
Organic Conditions in 
Hungary and the 
Slovakian Upland. 
Judit FEHÉR, Szilvia 
BENCZE, Péter 
KALLÓ, Mihály FÖLDI, 
Péter MIKÓ, Dóra 
DREXLER 
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 P9. Productivity of Soybean 
Varieties in Organic 
Cultivation Practice in 
Latvia. Sanita ZUTE, Inga 
JANSONE, Antra MILLERE, 
Margita DAMŠKALNE 
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 P10. Evaluation 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 PINTADO, 
Manuela VELOSO, Ana NERI, Pedro 
MENDES-MOREIRA 
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BREEDING FOR DIVERSITY 
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 P11. Selecting Forage 
Legumes for Use in 
Mixture with Grasses. 
Christoph GRIEDER, 
Katharina KEMPF, 
Franz X. SCHUBIGER 
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P12. Which 
Morphological Types 
Are Needed for 
Organic Mixed 
Cropping of Triticale 
With Winter Pea? Karl-
Josef MUELLER, 
David GLOGER 



EUCARPIA Breeding and seed sector innovations for organic food systems, March 8-10, 2021, AREI     P13 

 

37 

 

 

 P13. Organic Breeding for 
Diversity Exploring Brassica 
Germplasm – Portuguese 
Case Study Celso SANTOS, 
Violeta LOPES, Ana Maria 
BARATA, Stefan DOEBLIN 



EUCARPIA Breeding and seed sector innovations for organic food systems, March 8-10, 2021, AREI     P14 

 

38 

 

 

 P14. Network-based GWAS 
Revealed Several 
Candidates of Genomic 
Regions Associated with 
Rase-specific Resistances 
to Common Bunt (Tilletia 
caries) in Wheat. Jelena 
BAĆANOVIĆ-ŠIŠIĆ, Dominic 
DENNENMOSER, Anders 
BORGEN, Carl 
VOLLENWEIDER, Karl-Josef 
MÜLLER, Gunter BACKES 
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P15. Selection of Winter 
Cereals for Cereal-pea 
Mixtures to Improve 
Biodiversity and LER. Péter 
MIKÓ, Mária MEGYERI, 
Tünde TAKÁCS, Imre 
CSERESNYÉS, Gyula VIDA 
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 P16. Agronomic 
Performance of 
Heterogeneous Spring 
Barley Populations. Linda 
LEGZDIŅA, Māra 
BLEIDERE, Dace 
PILIKSERE, Indra LOČMELE 
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P17. Identifying Nitrogen-Efficient 
Potato Genotypes for Organic 
Farming Using Canopy Development 
and Yield. Parametres Lāsma 
RĀBANTE, Ilze SKRABULE, Ilze 
DIMANTE, Inese TAŠKOVA 
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P18. Evaluation of Wheat 
Composite Cross 
Populations under Organic 
Farming System. Vija 
STRAZDINA, Valentina 
FETERE, Linda LEGZDINA 
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P19. Broadening and Exploiting 
the Genetic Base of White Lupin. 
Paolo ANNICCHIARICO, Nelson 
NAZZICARI, Dimitrios N. 
VLACHOSTERGIOS, Abco DE 
BUCK, Barbara FERRARI, Avraam 
KOSKOSIDIS, Dennis HEUPINK, 
Tommaso NOTARIO, Luciano 

PECETTI 
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 P20. Perennial Cereals for 
Organic Agriculture. Werner 
VOGT-KAUTE, Lukas VOGT, 
Christoph EMMERLING, 
Primoz TITAN, Heinrich 
GRAUSGRUBER 
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 P21. Varietal Key-Traits to 
Optimise Agronomic 
Performance of Winter 
Wheat - Pea Mixtures. 
Nathalie MOUTIER, Alain 
BARANGER 
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BREEDING FOR CULINARY AND NUTRITIONAL 

QUALITY 
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P22. Effect of the 
Ripening Stage and 
the Growing System 
on the Content of Main 
Flavonoids in 
Peppers. Ana M. 
RIBES-MOYA, Ana M. 
ADALID, M. Dolores 
RAIGÓN, Adrián 
RODRIGUEZ-
BURRUEZO 
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 P23. Nutraceutical 
Traits and Sensory 
Proprierties of 
“ciurietto” (Brassica 
oleracea var botrytis x 
brassica oleracea var 
italica). Maria Concetta 
DI BELLA, Simone 
TRECCARICHI, 
Ferdinando BRANCA 
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 P24. Nutritional and 
Culinary Value of Some 
Improved Pepper 
Genotypes (Capsicum 
annuum) Cultivated in 
Ecological System. Creola 
BREZEANU, Petre Marian 
BREZEANU, Gabriel Ciprian 
TELIBAN, Florin MURARIU, 
Otilia Cristina MURARIU, 
Ferdinando BRANCA 
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P25. Exploring Portuguese 
Maize Landraces as Fresh 
Maize. Felipe HANOWER, 
Rosa GUILHERME, João 
NORONHA, André 
PEREIRA, Walkiria SPRING, 
Sara CORREIA, Ana NERI, 
Pedro MENDES-MOREIRA 
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LIVING SOIL – PLANT INTERACTIONS
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P26. Drivers of Endospheric 
Root Microbiota Assembly 
of On-farm Selected Tomato 
in Agroforestry Solène 
LEMICHEZ, Véronique 
CHABLE 
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P29. Preliminary 
Studies on Gene 
Expression in 
Capsicum Peppers 
Roots in Response to 
Phosphorus 
Deficiency. Neus 
ORTEGA-ALBERO, 
Miguel Antonio 
BRACHO-GIL, 
Eduardo BUESO-
RÓDENAS, Ana FITA, 
Adrian RODRÍGUEZ-
BURRUEZO 
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ORGANIC PRODUCTION OF HIGH QUALITY & 

HEALTHY SEED 



EUCARPIA Breeding and seed sector innovations for organic food systems, March 8-10, 2021, AREI     P30 

 

55 

 

 

 P30. Boosting Common 
Bunt Management in 
Europe. Stephanie 
KLAEDTKE, Anders 
BORGEN, Angela 
THÜRINGER, Judit FEHÉR, 
Victor PETCU, Jean-Pierre 
BOUCHET, Frédéric REY. 
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 P31. Suitability of Potatoes 
Varieties and Breeding 
Clones for Organic Farming 
in North. Courland Region 
of Latvia.Lidija VOJEVODA, 
Ilze SKRABULE 
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 P32. Yield Potential in 
Organic and Conventional 
Cereal Seed. Anders 
BORGEN, Pernille SARUP, 
Hans HALDRUP 
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 P33. Vinegar Seed 
Treatment to Control 
Common Bunt in Wheat. 
Anders BORGEN, Stephanie 
KLAEDTKE, Judit FEHÉR, 
Angela THÜRINGER, Victor 
PETCU, Laurane BOFFIN, 
Frédéric REY 
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 P34. Effects of 
Microorganisms and Amino 
Acids on Organic Seeds 
Production of Tomato 
(Solanum lycopersicum). 
Giuseppe MALGIOGLIO, 
Giuseppe Matteo INFURNA, 
Maria Concetta DI BELLA, 
Simone TRECCARICHI, 
Ferdinando BRANCA 
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P35. The Cell Fusion-Free 
Vegetable List Helps Organic 
Farmers to Find Suitable 
Cultivars. Holger 

SCHARPENBERG 
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MULTI ACTORS & PARTICIPATORY 

APPROCHES 
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 P36. A Postgraduate Course 
on Participatory Plant 
Breeding and Resilient Seed 
Systems: Collaborative 
Design, Implementation, 
and Resulting Experiences. 
Edith T LAMMERTS VAN 
BUEREN, Conny JM 
ALMEKINDERS, Eva 
WELTZIEN-RATTUNDE, 
Veronique CHABLE, 
Riccardo BOCCI, Monika 
MESSMER, Fred 
RATTUNDE, Claudius ADM 
VAN DE VIJVER. 
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 P37. Participatory Potato 
Breeding in the 
Netherlands: The Bioimpuls 
Project. Peter KEIJZER, 
Edith LAMMERTS VAN 
BUEREN, Christel 
ENGELEN, Ronald HUTTEN 
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 P38. Participatory Research 
into the Quality of 
Vegetables in Organic 
Farming. Floor VAN 
MALLAND 
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 P39. Beyond the Yield Driven 
Strategy: Breeding for Specific 
Adaptation in Organic Rice in 
Italy. Giuseppe De SANTIS, 

Daniela PONZINI, Bettina 
BUSSI, Rachele 
STENTELLA, Riccardo 

BOCCI, Riccardo, 
FRANCIOLINI, Matteo 
PETITTI, Tommaso 
GAIFAMI, Salvatore 
CECCARELLI 
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P40. Ambassadors of 
Biodiversity: A 
Participatory Project 
to Valorize Traditional 
Seeds. Cristina 
MALLOR, Marta 
CARRACEDO, 
Ascensión BOLEA, 
Ana María SÁNCHEZ-
GÓMEZ, Andrés 
YUBERO, Ana GIL 
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 P41. 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. 
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P42. Landsorten – a 
Seed System without 
Seed Company 
Anders BORGEN 
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 P43. Designing Varietal 
Evaluation Systems for 
Organic Farming: A Multi-
Actor Approach. Laurence 
FONTAINE, Arnaud 
GAUFFRETEAU, Nathalie 
MOUTIER, Marie-Hélène 
BERNICOT 
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 P44. On-Farm Comparison 
of Trials Based on Different 
Plot Sizes to Help Farmers’ 
Wheat Cultivar Choice. 
Péter MIKÓ, Mihály FÖLDI, 
Mária MEGYERI, Gyula 
VIDA, Szilvia BENCZE, Judit 
FEHÉR, Dóra DREXLER 
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 P45. Introduction of 
Participatory Breeding 
Practices in Hungary – a 
Case Study Szilvia BENCZE, 
Péter MIKÓ, Judit FEHÉR, 
Jacques DAVID, Pasquale 
De VITA, Pierre ROUMET, 
Aline ROCHER, Mihály 
FÖLDI, Dóra Drexler 
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 P46. Maize Participatory 
Breeding in Portugal – 
Germplasm Evaluation. 
André PEREIRA, Duarte 
PINTADO, Ana NERI, Pedro 
MENDES-MOREIRA 
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SOCIO-ECONOMIC, MARKET AND CONSUMER 

ASPECTS OF SEED SYSTEMS 
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P47. Analysis of Vegetables 
Seed Systems in Ghana. 
Leander Dede MELOMEY, 
Mathieu A.T. AYENAN, 
Agyemang DANQUAH, 
David TARUS, George 
MARECHERA, Eric Y. 
DANQUAH 
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P48. Assessment of Broccoli 
(Brassica oleracea var. italica) 
Seed Production for the 
Achievement of Sustainable 
Development. Mariarita 
CAMMARATA, Giuseppe 
TIMPANARO, Alessandro 
SCUDERI, Maria Concetta DI 
BELLA, Ferdinando BRANCA 


