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Planned for today

DYNAMIC MIXTURE OF:

1. Presentation about main topics on PBB: (from 4) introduction in PPB, 
(from10) the context of PBB for organic seed, (from 25) place of PBB in 
the seed history, (from 34) PPB for maize in Portugal (60 min)

2. Fast quiz (about 10 min) *** slide 72

3. Debate, Wrap up & Proposed homework (about 10-15 min) *** slide 73, 74

4. QUESTIONS: THROUGH THE CHAT (Petra Jelincic will manage)

Module 3 – Unit 4    Fundamentals in PBB

***  =  IMPORTANT for CERTIFICATES (ALL THE UNITS!!!!)      
SEND TO BOTH:       adrodbur@doctor.upv.es petra.jelincic@ips-konzalting.hr 

mailto:adrodbur@doctor.upv.es
mailto:petra.jelincic@ips-konzalting.hr


Making a flashback into PPB!



Making a flashback into PPB!

Ceccarelli and Grando, 2019

- 254 publications

- period of 36 years participatory approaches in plant breeding

- 69 countries (10 developed and 59 developing) 

- 47 crops including self-pollinated, cross-pollinated, and vegetatively 
propagated crops, by several Institutions including CGIAR centers, 
universities, and NGOs. 



Global North, PPB 

PPB increasingly utilized as an approach to address 
cropping system needs.
> 3 years duration projects, because Plant Breeding 
takes time
47 projects across the United States, Canada and 
Europe
22 crop species representing diverse crop biology.
Improved adaptation to organic farming systems and 
addressing principles and values of organic 
agriculture

Colley et al, 2021

Colley et al, 2021

https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/exploring-the-emergence-of-participatory-plant-breeding-in-countries-of-the-global-north-a-review/168A965FF8FE18D3F1B73B084D44FEAB
https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/exploring-the-emergence-of-participatory-plant-breeding-in-countries-of-the-global-north-a-review/168A965FF8FE18D3F1B73B084D44FEAB


Global North, PPB 

Evidence that PPB has expanded crop diversity and farmer's access 
to improved varieties
Obstacles to PPB challenges in sustained funding as well as 
addressing regulatory barriers to the commercial distribution of 
PPB varieties.
Agronomic improvements were only one lens motivating PPB, 
with many projects identifying goals of conservation of crop genetic 
diversity, farmers' seed sovereignty and avoidance of certain 
breeding techniques. 
Case studies included maize (Zea mays), tomato (Solanum
lycopersicum), Brassica crops (Brassica oleracea), wheat (Triticum
aestivum) and potato (Solanum tuberosum). 

Colley et al, 2021

Colley et al, 2021

https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/exploring-the-emergence-of-participatory-plant-breeding-in-countries-of-the-global-north-a-review/168A965FF8FE18D3F1B73B084D44FEAB
https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/exploring-the-emergence-of-participatory-plant-breeding-in-countries-of-the-global-north-a-review/168A965FF8FE18D3F1B73B084D44FEAB


What is Participatory plant breeding
for organic agriculture?

All actors committed in the value chain and working together to 
from seed to plate to create locally (mainly on-farm) diversified, 
adapted and evolutionary cultivars to increase resilience of the 

organic agrofood systems



Why PPB for Organic agriculture?

The origin of the question appeared 25 years ago:

1. A European regulation for organic farming, including seed issues

2. Evolution of breeding methods, more and more incompatible with 
organic principles

3. Empowerment of farmers and collective organisations



About seed and organic pioneers
An Agricultural Testament by Sir Albert Howard, 1943

Oxford University Press New York and London

“… It was observed in the course of these studies that the maintenance of soil 
fertility is the real basis of health and of resistance to disease. 

The various parasites were found to be only secondary matters: their 
activities resulted from the breakdown of a complex biological system 

=> the soil in its relation to the plant and to the animal -- due to improper 
methods of agriculture, an impoverished soil, or to a combination of both, 

and unsuitable seed.”



1992: Organic regulation which included the use of organic seed

Through the introduction of EC Regulation, No. 2092/91, which came 
into force on January 1st, 1992, the use of organic seed (if available) 
was made mandatory for organic farmers across the EU. 

 

LIVESEED – booklet 1, November 2018
How to implement the organic regulation to increase production & use of organic seed policy recommendations for 
national and regional authorities



Organic seeds, but what about organic varieties?

The situation in the 2000s
All varieties on the markets have been bred for industrial agriculture

No organic varieties and very few organic seeds
• 1st organic varieties in Europe (The first biodynamic carrot varieties selected by flavour, 

Rodelika and Robila in 1998)
• 1st initiatives of Participatory Plant Breeding to answer to the needs in Europe

Now, since 2022
The European regulation for Organic agriculture recognized the heterogenous 
varieties (OHM=Organic heterogenous material) for Organic agriculture

https://www.bingenheimersaatgut.de/en/organic-seeds/vegetables/carrots/rodelika-g280a
https://www.bingenheimersaatgut.de/en/organic-seeds/vegetables/carrots/robila-g281a


Evolution of breeding methods
Incompatibility with organic principles

https://www.eco-
pb.org/fileadmin/eco-
pb/documents/concept_paper/plant_b
reeding.pdf

https://research.wur.nl/en/public
ations/ethics-of-plant-breeding-
the-ifoam-basic-principles-as-a-
guide-fo

https://www.eco-pb.org/fileadmin/eco-pb/documents/concept_paper/plant_breeding.pdf
https://www.eco-pb.org/fileadmin/eco-pb/documents/concept_paper/plant_breeding.pdf
https://www.eco-pb.org/fileadmin/eco-pb/documents/concept_paper/plant_breeding.pdf
https://www.eco-pb.org/fileadmin/eco-pb/documents/concept_paper/plant_breeding.pdf
https://research.wur.nl/en/publications/ethics-of-plant-breeding-the-ifoam-basic-principles-as-a-guide-fo
https://research.wur.nl/en/publications/ethics-of-plant-breeding-the-ifoam-basic-principles-as-a-guide-fo
https://research.wur.nl/en/publications/ethics-of-plant-breeding-the-ifoam-basic-principles-as-a-guide-fo
https://research.wur.nl/en/publications/ethics-of-plant-breeding-the-ifoam-basic-principles-as-a-guide-fo


Empowerment of farmers and collective organisation

From a 
market-
oriented 
approach to a 
life-oriented 
approach

http://www.diversifood.eu/wp-
content/uploads/2018/05/Diversifood_IF16_
Paradigm_shift-1.pdf

Boosting participatory 
and multi-actor 

research

The sovereign peasant

Peasant research for 
farmer autonomy



Module 3 – Unit 4    Historical benchmarks

Crop domestication

Diversification

Uniform crops

Genetic resources conservation

Renewal of cultivated diversity

10,000 years ago, 
the birth of 
agriculture and 
cultivated plants

A little over a 
century ago, the 
emergence of 
industrial 
agriculture and 
professional 
selection

30 years ago, 
Renewal of 
peasant seeds 
and emergence 
of PBB



Crop domestication

Diversification

10,000 years 
ago, 
the birth of 
agriculture 
and cultivated 
plants

https://www.histoire-pour-
tous.fr/dossiers/5732-naissance-de-l-

agriculture-11-000-avant-notre-ere.html
https://mots-agronomie.inrae.fr/index.php/Fichier:Photo1_epi_teosinte.jpg

From Teosinte to Maize

Some historical benchmarks: our heritage

https://www.histoire-pour-tous.fr/dossiers/5732-naissance-de-l-agriculture-11-000-avant-notre-ere.html
https://www.histoire-pour-tous.fr/dossiers/5732-naissance-de-l-agriculture-11-000-avant-notre-ere.html
https://www.histoire-pour-tous.fr/dossiers/5732-naissance-de-l-agriculture-11-000-avant-notre-ere.html


Crop domestication

Diversification

Uniform crops

Genetic resources conservation

10,000 years 
ago, 
the birth of 
agriculture 
and cultivated 
plants

A little over a 
century ago, the 
emergence of 
industrial 
agriculture and 
professional 
selection

Some historical benchmarks: the industrialization



Funded by the European Union, the Swiss State Secretariat for Education, Research and Innovation (SERI) and 

UK Research and Innovation (UKRI). Views and opinions expressed are however those of the author(s) only 

and do not necessarily reflect those of the European Union or REA, nor SERI or UKRI. 

From 1980, biotechnologies are dominating plant breeding 
strategies, incompatible with organic values

Four periods in plant breeding history (Ramstein et al., 2019) in Carole Caranta, Mathilde Causse, Fabien Nogué, Annabelle Déjardin, Emilie Gentilini, et al.. État des 
connaissances sur la contribution des technologies d’édition du génome à l’amélioration des plantes pour la transition agroécologique et l’adaptation au changement 
climatique. INRAE. 2022. ffhal03943821f



Crop domestication

Diversification

Uniform crops

Genetic resources conservation

Renewal of cultivated diversity

10,000 years 
ago, 
the birth of 
agriculture and 
cultivated 
plants

A little over a 
century ago, the 
emergence of 
industrial 
agriculture and 
professional 
selection

25 years ago, 
Renewal of 
peasant seeds
and emergence 
of PBB

Some historical benchmarks: PPB emergence



Looking at the cultural context 
of agriculture and seeds

The history of seeds from the emergence of agriculture to the 
21st century

➢Broken links with the "living“ concepts/peasant agriculture at the 
beginning of the 20th century with the industrialization of agriculture

➢Notion of stable and uniform varieties has reduced the plant dimension 
to an input, "an isolable and standardized production factor"*

AB needs have been defined in the early 2000s
➢Reconciling with the “living” and taking care of ecosystems

➢Rediscovering diversity and the evolutionary nature of cultivated 
populations for better adaptation to the territories

*Bonneuil, C. ,Thomas, F. (2009) Gènes, pouvoir et profits, Edition Quae et FPH



Creation of peasant seed associations/community 
seed banks and their networks

Creation of 
• Réseau Semences Paysannes (French Seed Network) in 2003, in France

• Rete Semi Rurali (2007) in Italy, 

• Red de Semillas (2002) in Spain …

Then EC-LLD (European Coordination for Let's Liberate Diversity) in 2012

Involvement of all these actors
in European research since 2007

With on-farm/peasant selection => emergence of a 
participatory organization of research, then a multi-actor and 
transdisciplinary approach.



Concepts evolution through 3 European projects

Farm Seed
Opportunities

(FP6 2007-2010)

SOLIBAM 
(FP7 2010-2014)

DIVERSIFOOD 
(H2020 2015-2019)

Situation Europe of « non 
conventional varieties »

Observation and testing
diversified crop populations

On farm research

Seed regulation
recommendations

4 species

Strategies for 
performance and quality

Working on key-concepts

Participatory research

Policy recommendations
on seed, research and 
food system

7 species

Broadening crop 
diversity and enhance 
food quality

Multi-actor and 
transdisciplinarity

Social organisation

Economic impact

Culture about food

15 species
Common hypothesis : DIVERSITY 

 



Seeds for organic farming: 
two parallel groups of initiatives

Peasant cultivars and seeds

➢On-farm plant breeding

➢Participatory research

➢Renewal of seeds and know-how

Organic cultivar and seeds

➢Developing the framework for 
organic plant breeding and 
appropriate regulations

➢New business model for 
diversified cultivars



One French (Breton) example: buckwheat



Buckwheat, objectives

For ten years in Brittany, the objectives:

➢ Create new diversified populations from Breton and European
collections

➢ Create new populations with new traits: deshulled grain, stable 
yield, variable cycles, keeping also traditional recipes

➢ Develop a organic value chain in Brittany for new products



Exploring on-farm 2 plant breeding methods to recover
crop diversity

buckwheat

Dynamic
population

Composite Cross 
Population

X X X X X

etc

etc

etc

 

mixture crossing

EVOLUTION and ADAPTATION 
year after year



Evaluating and studying the evolution of the genetic diversity

Two populations obtained with 5 
cultivars: mixture (dynamic
population) and CCP during several
generations

• Billy, Austria, late, very large grain
• Spacinska, Slovakia, early, large grain
• Petit gris, Breton, local, adapted, small

grain 
• Petit prussien, Breton, local, early, 

adapted, small grain 
• Kaiomtchasta, Russia, diversified, 

rusticity

Genetic diversity of selected populations – microsatellite markers

multiple correspondence analysis (MCA)



After evolution on 5 sites

The strategy of creation of the populations ('CCP' and 'Dynamic 
population') does not seem to directly influence the genotype of the 
populations except for certain rare alleles. 

The selection for one trait (grain size) applied to the 'Dynamic 
Population' with 5 parents do not lead to a significant loss of genetic 
diversity.

Farmers have mixed the seeds from the both strategies and make 
evolved the population on their own farm.



Then, diversity measured by the grain 
morphologies



Improving buckwheat dehulling ability and creation
of the adapted equipment for on-farm process

Several multi-actor projects funding by the Region
(Brittany, OutilSem), Foundation (Fondation de France) 

and Europe LIVESEEDING
1) Selection of populations and mixtures of populations 
that are more easily dehulled from 2021

Observation of the evolution of the 
trait in the following years

Select the large grains by a very selective calibration, by 
multiplication and successive calibrations

Dehull the sample before sowing, sow the dehulled grains to 
select only easily dehulled grains

60%: rate of 
germination after

dehulling



Improving buckwheat deshulling ability

LogoAP

Building with an association “L’atelier paysan”
and testing the new machines together
Evolution and improvement of the machine with 
the farmers, to increase 
the rate of dehulled grains

2) Creation of adapted machines for on-farm transformation

2023 2025

http://www.latelierpaysan.org/


Project organisation



VASO 1.0

The pioneers and their motivations
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Early1940s

1975-76 First 
collection missions

Participatory 
Plant Breeding 
since 1984

PPB



We asked the farmers to exemplify the selection



VASO 1.0 - Genesis reasons in 1984

 Solving the problem of small 
Portuguese farmers where there is 
a scarcity of land and a high 
population density, where the 
productivist model does not 
respond 

 To have an opportunity to respect 
the local culture and recover the 
genetic resources in a way that can 
be used, i.e. maintaining quality 
and increasing the production

 Keep germplasm evolving on 
time!

André Barata



AMÍUDO - early maturing flint yellow (FAO 200) 
adapted to stress conditions (aluminum toxicity 

and water limitations)

38Photo: André Pereira



PIGARRO - medium Cycle, flint white (FAO 300) with 
strong expression of fasciation



FANDANGO -YELLOW dent FAO 500

40



Motivation – Not Forget and replace, Evolve and Valorise.

How to keep seeds… sown!



2. Vaso 2.0



Conecting

Seed

Plate

Who provides the seed

Selling the Production

Selling processed food

Transdisciplinarity, multi-actor

Valuing genetic resources and beyond

Issues and challenges



LL - VASO

• How farmers colaborate with us?

IPC

Populations

• Selection

• New populations

• Recurrent
Selection, S1 or S2

Knowledge

- Stat tools

- Tasting

- Willing to pay

Co-organization

Trials (On-station)

• Monitoring 
selection

• Show varieties

ADERSOUSA

Farmers’ support

Co-Organization

Farmers
contributions

Seeds

Empirical knowledge

Selection

• Own populations

• Provided
Populations

Trials (On-farm)

• Monitoring
selection

• Show varieties

Millers Bakers

But NEVER Forget The backbone of the project! 



Transdisciplinarity, multi-actor CONCEPT

- When resources are 
available many other tasks
can be done!

PPB

Genetic
diversity

Agronomy

Quantita
tive

genetics

Molecular

Special
traits

Quality

Food 
technology

Socio-
economics

Organic and 
Agroecologic

systems



Genetic Resources

- Continue to collect and characterize
- Study and characterize collections
- Create dynamic populations



Study and characterize collections that were collected in the 80’s

Azores Germplasm characterization – Multiply, Characterize and why not a OHM

• Duarte Pintado and André Pereira MSc Thesis



Mendes-Moreira, P. M. M., Patto, M. V., Mota, M., Moreira, 

J. P. C. L. M., Santos, J. P. N., Santos, J. P. P., ... & Pego, 

S. E. (2009). " Fandango": long term adaptation of exotic

germplasm to a Portuguese on-farm-conservation and 

breeding project.

1 2 76

76 … 2 1

76 yellow elite inbred lines (dent and 
flint; 20% Portuguese and 80% North 
American

“NUTICA” – 1975-78

‘Fandango’- on farm introduction 
and mass selection until today

1983 - North Carolina Design 1 matting 
design (1 male crossed with 5 females)

And other Populations

Story of a synthetic population, I will get it back in our UNIT 5.2  

https://repositorio-aberto.up.pt/handle/10216/44277
https://repositorio-aberto.up.pt/handle/10216/44277
https://repositorio-aberto.up.pt/handle/10216/44277


Farmer selection

(A-B-C mass selection)

VASO Project

Each cycle of selection was cold stored

7 cycles 3 cycles

3

1

2

Breeder selection

S2 Recurrent Selection
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Trials

If you want to select you need to track and you need to store!



Traits

Fasciation

Yield

Sig. level. *-0,05; **-0.01; ***0.001

%Gain/Y%Gain/Y

-1.36 3.31**

0.21-0.39

Farmer 
selection

Breeder 
selection
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Number of alleles in each selection cycle (represented by different colour) lost or 
maintained from previous cycles
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Uma imagem com captura de ecrã

Descrição gerada automaticamente

https://onlinelibrary.wiley.com/doi/abs/10.1111/pbr.12551
https://onlinelibrary.wiley.com/doi/full/10.1111/eva.12549


Organic

How can we move faster to organic?

- How bakers and consumers better valorize traditional organic varieties?

https://divulgar-bio.weebly.com/uploads/9/2/4/6/9246780/manual_o_solo_e_a_a%CC%81gua_.pdf
https://divulgar-bio.weebly.com/uploads/9/2/4/6/9246780/manual_promoc%CC%A7a%CC%83o_da_biodiversidade_.pdf
https://divulgar-bio.weebly.com/uploads/9/2/4/6/9246780/manual_gesta%CC%83o_e_comercializac%CC%A7a%CC%83o.pdf
https://divulgar-bio.weebly.com/uploads/9/2/4/6/9246780/manual_conversa%CC%83o_e_certificac%CC%A7a%CC%83o_.pdf


Socio-economics

Not forgeting to feed local iniciatives that
can help on PPB recognition

“Best Ear of Sousa Valley competition” can 
provide adequate measurements, indicate
best traits for selection and prediction

Mendes-Moreira, P. M., Mendes-Moreira, J., Fernandes, 

A., Andrade, E., Hallauer, A. R., Pêgo, S. E., & Vaz Patto, 

M. (2014). Is ear value an effective indicator for maize 

yield evaluation? Field Crops Research, 161, 75-86. 

doi:10.1016/j.fcr.2014.02.015
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15 de Março de 2022. Auditório da 
COPAGRI

The evolution of corn production and prices in 
Portugal and the region were mentioned. Key trends 
in corn grain production and consumption in the 
region were discussed, particularly focusing on:

Defining appropriate marketing strategies to 
increase profitability at the best price.
Identifying distribution channels that best adapt to 
specific production systems.

COPAGRI, ADER-SOUSA, and ESAC, and counted with the 
presence of 17 participants, including municipal 
technicians, local producers, and milling industry 
representatives.



September 2023, ESAC, Lousada



CERTRA

61

https://esa.ipb.pt/certra/divulgacao.html

https://esa.ipb.pt/certra/divulgacao.html


Encouraging the production of traditional cereals

Activities to be carried out

1. identify producers with traditional cereals

2. Identify traditional CEREALS: wheat, rye and maize

3. Promote and valorize the Mediterranean diet based on traditional cereals;

4. Introduce technologies and measures for product traceability and authenticity;

5. Encouraging access to safe, diversified, seasonal and quality food;

6. Informing, training and educating about healthy and sustainable eating, and 

combating food waste.

- Developing the value chain for traditional cereals, involving producers, processors 

(milling and baking), traders and consumers in the process.

CERTRA



What is expected from this project?

- To valorise the production of traditional cereals (greater knowledge of their 

nutritional and organoleptic value);

- Promote added-value food products based on the Mediterranean diet;

- Create new market opportunities, Select products with commercial potential;

- Increase visibility and consumer appreciation;

- Participate in a network of producers committed to preserving Portuguese 

biodiversity;

- Sharing knowledge and good practices for the continuous improvement of 

production;

- Contribute to the promotion of sustainable, quality agriculture

CERTRA
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Materiais e Métodos

Coimbra – 19/09/2023 BBCH 80

15 dias após a emergência das sedas

Lousada – 03/10/2023 BBCH 99

Maturação fisiológica

11 Avaliações47 Avaliações



Evaluated triadic traits:

Plant Height

Biomass

Uniformity

Vigor 

Lodging Resistence

Evaluated_Yield
Scale:

1 to 5 (1= poor, 2 = fair, 3 = average, 4 = good, 
5 = excellent)
Agronomic data:

Yield (15% Moisture)

Unlocking the Potential of Portuguese Traditional Maize Varieties for 
Sustainable Agriculture: A Path to Collective Empowerment

Pereira, André1*; Neves, Rafaela1; Penincheiro, Alexandre1; Matos, André1; Dinis, Isabel1,2; Mendes-Moreira, Pedro1,2

1 Polytechnic University of Coimbra, Coimbra Agriculture School, Coimbra, Portugal; 2CERNAS- Research Centre for Natural Resources, Environment and
Society

*Corresponding author: andre.pereira@esac.pt

In 2024, the VASO (Sousa Valley) project will have 40 years of participatory 

maize breeding for sustainable and agroecological farming in the Sousa 

Valley. With an increasing focus on organic production, VASO collaborates 

with farmers to develop flint maize varieties suited for bread-making, 

addressing concerns about climate change, food security, and preservation 

of traditional knowledge and genetic resources diversity. Partnering with the 

European LIVESEEDING project, VASO has integrated the SEEDLINKED 

platform to enhance collaboration and data sharing among farmers, 

researchers, and technicians. The objective is to compare digital platform 

stakeholders' evaluations with phenotyping and agronomic assessment. 

This can be very useful, especially in PPB, where the number of varieties 

should have local and long adaptation to farmers' needs.

Coimbra – 19/09/2023 BBCH 80

15 days after silking

47  evaluations

Low input Organic System

Lousada – 03/10/2023 BBCH 99

Physiological maturity

9 evaluations

Agroecological System

Coimbra 9,6 m2

Lousada 15 m2

Despite potential disparities by stakeholders, the analysis of estimated yield and yield revealed a correlation between SEEDLINKED scores and agronomical 

evaluations in Lousada, even without trained participants. This finding underscores the potential of user-friendly digital platforms like SEEDLINKED to engage 

communities and provide preliminary visualizations of data, that could help farmers and breeders to take their decisions.

Introduction

Materials and Methods

ANOVA, Tuckey test, Simple Rank and Spearman correlations were performed
Triadic evaluations were performed 
with

Lousada yielded significantly higher than Coimbra. 'Ver' and 'MBP' showed contrasting estimated yield differences across environments, observed in the participatory 

evaluation. Although the 'Pg' exhibited significantly higher evaluated yield scores in Coimbra, measured yields revealed no significant differences among populations. 

MBM yielded significantly lower in Lousada, as reflected in the significantly lower evaluated yield scores.

Results and Discussion

The correlogram indicates a significant positive 

correlation among measured yield and all 

evaluated traits exclusively in Lousada 

whereas, no significant correlations were 

observed in Coimbra. This disparity can be 

attributed to the early evaluation before harvest 

time compared to Lousada and, the number of 
evaluations done.

Across environments, significantly higher 

correlations were observed among Vigor, 

Biomass, and Plant height. 

Traits that are perceived by the SEEDLINKED 

evaluators as similar ones, which indicates the 
need to search for more discriminant traits. 

Conclusion

6,8 m
0,75 m

10 m
0,75 m

*Correlations without a coefficient or marked with a        symbol are non-significant (p<0,05).

Evaluated populations:

• MPM – Milho Branco Meireles

• MBP – Milho Branco Pinto

• Pg – Pigarro

• Ver – Verdeal

• VA – Verdeal Aperrela*

* Evaluated in Lousada

Environmen

t:

Randomized Complete Block Design 

with 2 replications per environment

Unlocking the Potential of 
Portuguese Traditional Maize 

Varieties for Sustainable Agriculture: 
A Path to Collective Empowerment



MICROBIOME IN MAIZE





Genera of the 
rhizosphere of 
the maize 
populations

 SinPre and 
Pigarro under 
conventional and 
organic farming 
system 

Bacteria

Fungi
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Exploring Portuguese maizes landrace as fresh maize

Felipe HANOWER, Rosa GUILHERME, João NORONHA, André PEREIRA,

Walkiria SPRING, Sara CORREIA, Ana NERI, Pedro MENDES-MOREIRA

Objective

• HIGHLIGHT: Is landrace maize 
grown in Portugal, 
organically, ready to be sold 
and served to consumers? 
What are the attributes that 
most attract consumers' 
attention?

Methods

• HIGHLIGHT: The use of 
sensory analysis among 
thirty participants of 
different profiles to 
discover the characteristics 
of the maize that most 
attracted they attention.



EXPLORING PORTUGUESE LANDRACE MAIZE AS FRESH MAIZE

Main result

Attributes such as 
color, showed 
great acceptance 
among 
participants.

Texture was also 
another approved 
characteristic 
among 
consumers.

The measures related to the color and 
texture attributes were the ones that 
most showed significant differences.
It´s possible to observe that these 
attributes attract more consumers 
attention 

▪ It was possible to observe in this study that 
landrace maize have a market with great 
potential. And, as they have an organic origin, 
this factor generates even more customer 
loyalty and benefits for producers.

▪ hanower@gmail.com



FAST QUIZ https://forms.office.com/e/vuNj1tbQCs?origin=lprLink
❑ Question 1: How many PPB projects exist in the world according Ceccarelli and Grando (2019)?

❑ >25, >50, >75, >10

❑ Question 2: Indicate by alphabetic order, the initials of the four principles of organic agriculture defined by IFOAM

❑ 4 letters

❑ Question 3: Why on-farm activities are part of PPB strategy?

❑ Local adaptation; Farmers’ engagement; Participation of several actors; all the refered options above

❑ Question 4: PPB projects in Europe are in general adapted to organic farming systems

❑ Yes/No

❑ Question 5: PPB modern technologies such as the use of data platforms (e.g. SEEDLINKED are not allowed)

❑ Yes/No

Send to : 
pmm@esac.pt and   petra.jelincic@ips-konzalting.hr  

In 10 min

Module 3 – Unit 4

mailto:pmm@esac.pt
mailto:petra.jelincic@ips-konzalting.hr


DEBATE

❑ Revise the quiz in common

❑ What I know about PPB?

❑ What I know about transdisciplinary?

❑ Other questions and doubts

Module 3 – Unit 4



WRAP UP

❑ What we have learned today?
❑ Proposed homework: What is the nearest PPB project from 

your home. Characterize the chosen project in a brief 
paragraph (Start?, Responsible?, Crops?, What is the 
production system used?) 

Send to : 
pmm@esac.pt and   petra.jelincic@ips-konzalting.hr  

By next Monday 17th february

mailto:pmm@esac.p
mailto:petra.jelincic@ips-konzalting.hr


Additional available materials

Video casts (In English or French):

https://www.youtube.com/watch
?v=DLEYIUQC3ZU

https://dynaversity.eu/2020/04/04/cereal-
reinassance-in-the-field-documentary/

https://www.youtube.com/watch?v=
Nud4EbqUNQo

Les semences paysannes et la sélection 
participative

https://eorganic.org/node/356
54

In 
France

In USA In 
Belgium

In 
Europe

https://www.youtube.com/watch?v=DLEYIUQC3ZU
https://www.youtube.com/watch?v=DLEYIUQC3ZU
https://dynaversity.eu/2020/04/04/cereal-reinassance-in-the-field-documentary/
https://dynaversity.eu/2020/04/04/cereal-reinassance-in-the-field-documentary/
https://www.youtube.com/watch?v=Nud4EbqUNQo
https://www.youtube.com/watch?v=Nud4EbqUNQo
https://eorganic.org/node/35654
https://eorganic.org/node/35654


Additional available materials

1. Ceccarelli, S., & Grando, S. (2020). Participatory plant breeding: Who did it, who does it and where? Experimental 
Agriculture, 56(1), 1–11. doi:10.1017/S0014479719000127

2. Estelle Serpolay, Edwin Nuijten, Adanella Rossi, Véronique Chable, 2018. Toolkit to foster multi-actor research on 
agrobiodiversity. Diversifood Project https://diversifood.eu/wp-
content/uploads/2017/09/toolkit_multi_actor_research_BAT_web2.pdf

3. Costanzo A., Serpolay E. 2019. A guide to participatory experimentation with underutilised genetic resources. Booklet 
#2. DIVERSIFOOD. https://diversifood.eu/wp-
content/uploads/2019/04/Guide_to_participatory_experiments_BAT_WEB.pdf 

4. Mendes‐Moreira, P., Satovic, Z., Mendes‐Moreira, J., Santos, J. P., Nina Santos, J. P., Pego, S., & Vaz Patto, M. C. (2017). 
Maize participatory breeding in Portugal: Comparison of farmer's and breeder's on‐farm selection. Plant 
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Combination of Performance and Robustness. Sustainability, 1 (12) 128
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Mercier F., Montaz H., Ronot B., Goldringer I. . (2020) Genetic Diversity and Stability of Performance of Wheat 
Population Varieties Developed by Participatory Breeding. Sustainability, 1 (12) 384
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Thanks for your attention!

79


	Slajd 1
	Slajd 2
	Slide 3: T1.4 Training in Organic Breeding  Module 3: Breeding Methods Fundamentals  Unit 3.4 – Fundamentals in Participatory Plant Breeding
	Slide 4: Module 3 – Unit 4    Fundamentals in PBB
	Slide 5: Making a flashback into PPB!
	Slide 6: Making a flashback into PPB!
	Slide 7: Global North, PPB 
	Slide 8: Global North, PPB 
	Slide 9: What is Participatory plant breeding  for organic agriculture?
	Slide 10: Why PPB for Organic agriculture?
	Slide 11: About seed and organic pioneers An Agricultural Testament by Sir Albert Howard, 1943 Oxford University Press New York and London
	Slide 12: 1992: Organic regulation which included the use of organic seed
	Slide 13: Organic seeds, but what about organic varieties?
	Slide 14: Evolution of breeding methods Incompatibility with organic principles
	Slide 15: Empowerment of farmers and collective organisation 
	Slide 16: Module 3 – Unit 4    Historical benchmarks
	Slide 17: Some historical benchmarks: our heritage
	Slide 18: Some historical benchmarks: the industrialization
	Slajd 19
	Slide 20: Some historical benchmarks: PPB emergence
	Slide 21: Looking at the cultural context of agriculture and seeds
	Slide 22: Creation of peasant seed associations/community seed banks and their networks
	Slide 23: Concepts evolution through 3 European projects
	Slide 24: Seeds for organic farming:  two parallel groups of initiatives
	Slide 25: One French (Breton) example: buckwheat
	Slide 26: Buckwheat, objectives
	Slide 27: Exploring on-farm 2 plant breeding methods to recover crop diversity
	Slide 28: Evaluating and studying the evolution of the genetic diversity
	Slide 29: After evolution on 5 sites
	Slide 30: Then, diversity measured by the grain morphologies
	Slide 31: Improving buckwheat dehulling ability and creation of the adapted equipment for on-farm process
	Slajd 32
	Slide 33: Project organisation
	Slide 34: VASO 1.0
	Slajd 35
	Slide 36: We asked the farmers to exemplify the selection
	Slide 37: VASO 1.0 - Genesis reasons in 1984
	Slide 38: AMÍUDO - early maturing flint yellow (FAO 200) adapted to stress conditions (aluminum toxicity and water limitations)
	Slide 39: PIGARRO - medium Cycle, flint white (FAO 300) with strong expression of fasciation
	Slide 40: FANDANGO -YELLOW dent FAO 500
	Slide 41: Motivation – Not Forget and replace, Evolve and Valorise. How to keep seeds… sown!
	Slide 42: 2. Vaso 2.0
	Slide 43: Conecting
	Slide 44: LL - VASO
	Slide 45: Transdisciplinarity, multi-actor CONCEPT
	Slide 46: Genetic Resources
	Slide 47: Study and characterize collections that were collected in the 80’s  Azores Germplasm characterization – Multiply, Characterize and why not a OHM
	Slide 48: Story of a synthetic population, I will get it back in our UNIT 5.2  
	Slide 49: VASO Project
	Slide 50: Farmer selection
	Slajd 51
	Slajd 52
	Slajd 53
	Slajd 54
	Slajd 55
	Slide 56: Organic
	Slide 57: Socio-economics
	Slajd 58
	Slide 59: 15 de Março de 2022. Auditório da COPAGRI
	Slide 60: September 2023, ESAC, Lousada
	Slide 61: CERTRA
	Slide 62: CERTRA
	Slide 63: CERTRA
	Slajd 64
	Slajd 65
	Slide 66: MICROBIome in maize
	Slajd 67
	Slajd 68
	Slide 69: Culinary breeding.
	Slide 70: Exploring Portuguese maizes landrace as fresh maize
	Slide 71: EXPLORING PORTUGUESE LANDRACE MAIZE AS FRESH MAIZE
	Slide 72: Module 3 – Unit 4
	Slide 73: Module 3 – Unit 4
	Slide 74: WRAP UP
	Slide 75: Additional available materials
	Slide 76: Additional available materials
	Slide 77: Acnowledgements
	Slajd 78
	Slide 79: Thanks for your attention!

