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( Module 3 - Breeding methods fundamentals)

i Unit 3.1: Generation of new diversity
e 9:00-10:30 - UPV (Adrian Rodriguez-Burruezo, Neus Ortega Albero)

e 10:30-11:00 Break
i Unit 3.2: Common methods and strategies in organic breeding
e 11:00-13:00 - IPC (Pedro Mendes Moreira) + UPV (Adrian Rodriguez-Burruezo) +
KIS (Barbara Pipan)
e 13:00-14:30 Lunch Break

H Unit 3.3: Calculation and evaluation of key breeding parameters
* 14:30-16:00 - UPV (Adrian Rodriguez-Burruezo) + KIS (Barbara Pipan)

e 16:00-16:30 Break

H Unit 3.4: Fundamentals in Participatory Plant Breeding
¢ 16:30-18:00 - IPC (Pedro Mendes Moreira) + INRAe (Veronique Chable)
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Module 3 - Unit4 Fundamentals in PBB

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)

Fast quiz (about 10 min) *** slide 72
Debate, Wrap up & Proposed homework (about 10-15 min) *** slide 73, 74
QUESTIONS: THROUGH THE CHAT (Petra Jelincic will manage)

*** = IMPORTANT for CERTIFICATES (ALL THE UNITS!!!)
H Live SEND TO BOTH: adrodbur@doctor.upv.es petra.jelincic@ips-konzalting.hr
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Making a flashback into PPB!

Go gle Academico "participatory plant breeding” n

Artigos Cerca de 8 800 resultados (0,07 seg)
e
D
brioten i ‘ "participatory plant breeding" ® Q ‘
conhecimento online
[ = Todos os filtros (0) ] Texto Integral Via Editor Revistas Cientificas (Analisadas pelos Pares) Desde o inicio H Tipo de fonte v ] Pesquisa avancada
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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.

Participatory plant breeding: Who did it,
who does it and where?

Published online by Cambridge University Press: 30 April 2019

Salvatore Ceccarelli and Stefania Grando Show author details v

m Supplementary materials ~ Metrics n
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Global North, PPB

PPB increasingly utilized as an approach to address =5

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
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Mating
Crop common name system/Life
and species cycle? Country Institution(s) Actors” Drivers®
Apple and Pear (Malus OB, P DE University Agroscope - FN, PR 0A, AB
pumilo, Pyrus Changins-Wiidenswil; University of
communis) Oldenburg, Saat:gut
Barley (Hordeum 18, i Rete Semi Rurali - F,FN, NR 0A, RA, UC,
vulgare) AB
1B, A [ Italian Association for Organic Agriculture 2013 FFN, NR 04, R4, UC,
AB
Beet root (Beta 0B, B us University of Wisconsin-Madison - F, PR, Cu, cQ
vulgaris) EU
Broceoli (Brassica OB, A us Oregon State University 2008 F PR 0A, R, BM,
oleracea) ss
Broccoli, Purple OB, A us Organic Seed Alliance 2009 FNR 0A, RA
Sprouting (8. oleracea) OB, A R French National Research Institute INRAE 2011 F, PR, FN 0A, RA
Buckwheat (Fagopyrurm OB, A R French National Research Institute INRAE 2018 F, PR, Cu, RA, AB, CQ
Ps
OB, B R French National Research Institute INRAE 2001 F,FN, PR, BM, RA, SS,
SN AB
OB, B us Organic Seed Alliance 2014 F, NR BM, RA, SS
Cauliflower 0B, B R French National Research Institute INRAE 2001 F,FN, PR, RA, BM, 55,
(8. oleracea) SN AB
Clover, Yellow Sweet OB, A us United States Department of Agriculture/ 2017 FN, PR, NR 0A, RA, UC
(Melilotus officianalis) Agricultural Research Service USDA/ARS
Einkomn (Triticum 1B, A I Rete Semi Rurali - F,NR, Cu, A, RA, 55,
monococcum sp.) Ps «Q
1B, A R French National Research Institute INRAE 2014 F,FN, PR, 0A, R, S5
Ps
Maize (Zea mays) OB, A BT Polytechnical Institute of Coimbra IPC, 1984 F, PR, Cu AB, CQ, 55
University of Lisbon ITQB NOVA
OB, A us University of Wisconsin-Madisen 2012 F, PR, NR 0A, RA, CQ
OB, A R Organic Food and Farming Institute ITAB 2017 F, FN, PR RA, AB
Oat (Avena sativa) 18, A cA University of Manitoba 2011 F, PR, NR, 04, RA, UC
Onion (Allium cepa) OB, B i Italian Research Institute CREA 2012 F, PR 0A, RA
Peas (Pisum sativum) 18, A [l Halian Research Institute CREA 2013 F, PR 04, RA
1B, A us United States Department of Agriculture/ 2016 F, FN, PR, OA, RA, UC
Agricultural Research Service USDA-ARS NR
Pepper (Capsicum OB, A US/CA Cornell University/SeedChange 2016 F, PR 0A, RA, 55
annuum)
Potato (Solanum v cA University of Manitoba 2013 F, PR 0A, RA, UC
tuberosum)
v NL Wageningen University, Louls Bolk 2009 F, PR, NR, 0A
Institute sC
v us University of Wisconsin-Madison 2014 F, PR 0A
v DE State Research Institute of Bavaria 2012 F PR 0A
OB, A us Washington State University 2014 F PR OA, RA, S5,
DM, UC
0B, A us Organic Seed Alliance 2014 FNR OA, RA, S5,
DM, UC
Spinach (Spinacea OB, A us Organic Seed Alliance 2003 FNR 0A, RA, S5
oleracea)
v us North Carolina State University 1997 F, PR RA
Tomato (Solanum 18, A i Italian Research Institute CREA 2012 F PR A, RA
lycopersicum) N B N B
1B, A ES Miquel Agusti Foundation/Polytechnic 2011 F PR AB, RA, DM,
University of Catalonia @
B, A m Rete Semi Rurali 2018 F, NR, SC OA, RA
1B, A i Italian Research Institute CRA 2017 F, PR, 5C 0A, RA
Wheat (Triticum 1B, A [ Rete Semi Rurali 2006 F,NR, CU, 0A, S5, CQ,
aestivum) Ps AB
1B, A us University of Nebraska Lincoln, Northern 1999 FN, PR OA, RA, BM,
Plains Sustainable Agriculture Society S5, €Q, AB
Famer Breeder Club
18, A UK Organic Research Centre 2005 FNR OA, RA, AB
1B, A us Washington State University 2002 F, PR 0A, RA
18, A us University of Vermont, University of New 2008 F,FN, PR, 0A, RA, DM,
England, Cornell University cu, Ps cQ
1B, A A University of Manitoba 2011 F. PR, NR 0A, RA, S5,
AB
18, A R French National Research Institute INRAE 2006 F,FN, PR, A, RA, BM,
NR, SN, CU, S5, DM, CQ,
[ AB
Wheat (Triticum durum) 1B, A NL Wageningen University, Louis Bolk 2009 F, PR, NR 0A, RA
Institute
1B, A i ltalian Research Institute CREA 2011 F, PR 0A, RA
1B, A R French National Research Institute INRAE 2001 FFN, PR, 0A, RA, AB
PS
Vetch (Vicia villosa) OB, A us United States Department of Agriculture/ 2017 F,FN, PR, 0A, RA, UC
O ey e a ) Agricultural Research Service USDA/ARS NR
Zucchini (Cucurbita OB, A us Organic Seed Alliance 2006 F,NR A, RA, 55
pepo) OB, A i talian Research Institute CREA 2012 F, PR 0A, RA



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

Matin;

pumilo, Pyrus
communis)
Barley (Hordeum
vulgare)

Evidence that PPB has expanded crop diversity and farmer's access ==
to improved varieties

Obstacles to PPB challenges in sustained funding as well as i

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. P—

Case studies included maize (Zea mays), tomato (Solanum

lycopersicum), Brassica crops (Brassica oleracea), wheat (Triticum e
aestivum) and potato (Solanum tuberosum).

Colley et al, 2021
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Crop common name system/Life Year
and species cycle? Country Institution(s) initiated Actors” Drivers®
Apple and Pear (Malus OB, P DE University Agroscope - FN, PR 0A, AB
Changins-Wiidenswil; University of
Oldenburg, Saat:gut
18, i Rete Semi Rurali - F, FN, NR 04, R, UC,
AB
1B, A [ Italian Association for Organic Agriculture 2013 FFN, NR 04, R4, UC,
AB
Beet root (Beta 0B, B us University of Wisconsin-Madison - F, PR, Cu, cQ
vulgaris) EU
Broceoli (Brassica OB, A us Oregon State University 2008 F PR 0A, R, BM,
oleracea) ss
Broccoli, Purple OB, A us Organic Seed Alliance 2009 FNR 0A, RA
Sprouting (8. oleracea) OB, A R French National Research Institute INRAE 2011 F, PR, FN 0A, RA
Buckwheat (Fagopyrurm OB, A R French National Research Institute INRAE 2018 F, PR, Cu, RA, AB, CQ
Ps
Cabbage (B. oleracea) OB, B R French National Research Institute INRAE 2001 F,FN, PR, BM, RA, SS,
SN AB
OB, B us Organic Seed Alliance 2014 F, NR BM, RA, SS
0B, B R French National Research Institute INRAE 2001 F,FN, PR, RA, BM, 55,
(8. oleracea) SN AB
Clover, Yellow Sweet OB, A us United States Department of Agriculture/ 2017 FN, PR, NR 0A, RA, UC
(Melilotus officianalis) Agricultural Research Service USDA/ARS
1B, A [ Rete Semi Rurali - F,NR, Cu, A, RA, 55,
Ps «Q
1B, A R French National Research Institute INRAE 2014 F,FN, PR, 0A, R, S5
Ps
OB, A BT Polytechnical Institute of Coimbra IPC, 1984 F, PR, Cu AB, CQ, 55
University of Lisbon ITQB NOVA
OB, A us University of Wisconsin-Madisen 2012 F, PR, NR 0A, RA, CQ
OB, A R Organic Food and Farming Institute ITAB 2017 F, FN, PR RA, AB
Oat (Avena sativa) 18, A cA University of Manitoba 2011 F, PR, NR, 04, RA, UC
Onion (Allium cepa) OB, B i Italian Research Institute CREA 2012 F, PR 0A, RA
18, A [l Halian Research Institute CREA 2013 F, PR 04, RA
1B, A us United States Department of Agriculture/ 2016 F, FN, PR, OA, RA, UC
Agricultural Research Service USDA-ARS NR
Pepper (Capsicum OB, A US/CA Cornell University/SeedChange 2016 F, PR 0A, RA, 55
Potato (Solanum v cA University of Manitoba 2013 F, PR 0A, RA, UC
tuberosum)
v NL Wageningen University, Louls Bolk 2009 F, PR, NR, 0A
Institute sC
v us University of Wisconsin-Madison 2014 F, PR 0A
v DE State Research Institute of Bavaria 2012 F PR 0A
OB, A us Washington State University 2014 F PR OA, RA, S5,
DM, UC
0B, A us Organic Seed Alliance 2014 FNR OA, RA, S5,
DM, UC
Spinach (Spinacea OB, A us Organic Seed Alliance 2003 FNR 0A, RA, S5
Sweet potato (jpomoea V' us North Carolina State University 1997 F PR RA
batatas)
1B, A [ Italian Research Institute CREA 2012 F PR A, RA
1B, A ES Miquel Agusti Foundation/Polytechnic 2011 F, PR AB, RA, DM,
University of Catalonia @
B, A m Rete Semi Rurali 2018 F, NR, SC OA, RA
1B, A i Italian Research Institute CRA 2017 F, PR, 5C 0A, RA
Wheat (Triticum 1B, A [ Rete Semi Rurali 2006 F,NR, CU, 0A, S5, CQ,
aestivum) Ps AB
1B, A us University of Nebraska Lincoln, Northern 1999 FN, PR OA, RA, BM,
Plains Sustainable Agriculture Society S5, €Q, AB
Famer Breeder Club
18, A UK Organic Research Centre 2005 FNR OA, RA, AB
1B, A us Washington State University 2002 F, PR 0A, RA
18, A us University of Vermont, University of New 2008 F,FN, PR, 0A, RA, DM,
England, Cornell University cu, Ps cQ
1B, A A University of Manitoba 2011 F. PR, NR 0A, RA, S5,
AB
18, A R French National Research Institute INRAE 2006 F,FN, PR, A, RA, BM,
NR, SN, CU, S5, DM, CQ,
[ AB
Wheat (Triticum durum) 1B, A NL Wageningen University, Louis Bolk 2009 F, PR, NR 0A, RA
Institute
1B, A i ltalian Research Institute CREA 2011 F, PR 0A, RA
1B, A R French National Research Institute INRAE 2001 FFN, PR, 0A, RA, AB
PS
OB, A us United States Department of Agriculture/ 2017 F,FN, PR, 0A, RA, UC
Agricultural Research Service USDA/ARS NR
Zucchini (Cucurbita OB, A us Organic Seed Alliance 2006 F,NR A, RA, 55
pepo) OB, A i talian Research Institute CREA 2012 F, PR 0A, RA

cnica de Caimbra



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

H Live



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

H Live



About seed and organic pioneers

An Agrlcultural Testament by Sir Albert Howard, | 943

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 combmat:on of both,

and unsuitable seed.”

” LiveSeeding



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

Live




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)

* 1stinitiatives 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=0rganic heterogenous material) for Organic agriculture

H Live



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

ncompatibi 1 C
Principle of Health
Principle of Ecology Principle of Fairness

Principle of Care

Figure 1: The four IFOAM principles (see www.ifoam.org)

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

” LiveSeeding

CoMPATIBILITY OF BREEDING
TECHNIQUES IN ORGANIC SYSTEMS

DOSSIER

1% edition

No.2 September 2001

" \An Evaluation for
v Organic Plant Breedin

a2

https://www.eco-

pb.org/fileadmin/eco-

pb/documents/concept paper/plant b

reeding.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://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

A PARADIGM SHIFT s

A paradigm shift refers to a radical
change in belicts o theory.

A new paradigm Is called for ofter one century of DIVERSIFOOD has established
standardisation in the egro-food system dhrersity as the foundation of
o ¥ . resilient food systems working
From uniformity to diversity: a paradigm shift from with the hypothesis “the whole is
industrial agriculture to diversified agroecological greater than the sum of the
systems” is the title of the report of the International parts”,
Panel of Experts on Sustainable Food systems (IPS-
Food 2016). DIVERSIFOOD witnesses experiences

from the ground to design more precisely this
paradigm shift and to provide elements to involve a
large community - frem research to market - in
redefining food chain organisations based on a holistic
knowledge of living processes invalved in resifience.

Diversity and living processes

Unlformity Invading all levels of modern socleties has covered the overall food production
and has broken the intrinsic link of agriculture with the living systems, At the other end of the
food chain, most of consumers have no more idea of the farming realities, of the needs of their
own body and of the quality of their food.

DIVERSIFOOD is deeply influenced by the messages of ploneers of organic agriculture as
Howard (An agricultural testament, 1943) who pointed out the close connexions between
health of soil, plants, animals and humans, meaning all living beings are interdependent

According to this vision, alternative foed systems should he conceived through the holistic

approach. Indeed, the new paradigm addresses all the practices from farming to food
processing, distribution and consumption.

DIVERSIFOOD promotes organic farming and
agroecological farming systems based on
diversity and respect of biological processes and
societal needs (or, in other words, based on
living systems). To do that, DIVERSIFOOD
engages in recovering and enriching crop
diversity by reintroducing underutilised and
forgotten species, adopts multi-actor and
participatory plant breeding methods  to
increase diversity and the capacity to manage it,
promotes community agroblodiversity
management to empower local farming systems

and collective approaches, and explores the conditions to create sustainable local markets
able to appreciate diverse products,

” LiveSeeding

3%
o
X 83 2

N DIVERSIFOOD 7

www.diversifood.eu

From a

market- . -
Boosting participatory

oriented partici
approach to a and multi-actor
research

life-oriented L I
app roach MABDE T

bisdusiamige."— UNIVERSITE D'HIVER

LE PAYSAN SOUVERAIN

La recherche paysanne pour
The Sovereign peasa nt l'autonomie des agriculteurs

Peasant research for
farmer autonomy

' ' A Munster (Alsace, France)
http://www.diversifood.eu/wp- Du 9 au 13 janvier 2017

content/uploads/2018/05/Diversifood_IF16_ www bio-dynarmie org
Paradigm_shift-1.pdf




Module 3 - Unit4 Historical benchmarks

domestication  [eiieig
agriculture and

D I V e r S I f i C at i O n cultivated plants

A little over a

- century ago, the
UnlfOrm CrOpS emergence of
industrial
agriculture and

Genetic resources conservation [

selection

30 years ago,
Renewal of
peasant seeds
and emergence

Renewal of cultivated diversity
iLiveSeeding of PBB




Some historical benchmarks: our heritage

10,000 years

Crop domestication

agriculture

D i V e r S i f i C at I O n ::\adn::Itivated

From Teosinte to Maize

- .
unnu"":,‘:,:;,.n
L LAY

‘.. -

https://www.histoire-pour-

tous.fr/dossiers/5732-naissance-de-I-
agriculture-11-000-avant-notre-ere.html

I * &

https://mots-agronomie.inrae.fr/index.php/Fichier:Photol_epi_teosinte.jpg

LiveSeeding
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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

Some historical benchmarks: the industrialization

— = 10,000 years

domestication

agriculture

Diversification

Uniform crops century ago the
emergence of

. . industrial
Genetic resources conservation ogricuure anc
e selection

” LiveSeeding



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

-10,000 1900 1980 1990
Y Conscious Y Y Marker- Y
. Unconscious mass E Mendelian Pedigree ? assisted 5 Genetic Genomic
selection selection : crosses selection backcross : transformation selection  Genome editing

(few loci) (mi\n)' loci) (few loci) (infinite loci) (few loci) (few loct) many loci) many loci

1.1

Controlled

enetics .
& Genetic

markers

(unmeasured loci)

(marked loci) Molecular

design o
(observed loci)

Four periods in plant breeding history (Ramstein et al., 2019) in Carole Caranta, Mathilde Causse, Fabien Nogué, Annabelle Déjardin, Emilie Gentilini, et al.. Etat des

connaissances sur la contribution des technologies d’édition du génome a 'amélioration des plantes pour la transition agroécologique et I'adaptation au changement

climatique. INRAE. 2022. ffhal03943821f



Some historical benchmarks: PPB emergence

Crop domestication
Diversification

Uniform crops

Genetic resources conservation

Renewal of cultivated diversity
” LiveSeeding

10,000 years
ago,

the birth of
agriculture and
cultivated

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

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




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) Genes, pouvoir et profits, Edition Quae et FPH

” LiveSeeding




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 D|ver5|ty) 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.

” LiveSeeding




Concepts evolution through 3 European projects

OOé ﬂ)/iéam

c[’)o
OQ

\ cQ O
O'CJ \W " \DIVERSIFOODZ
Farmfecd Opportnitivs (FP7 2010-2014) (H2020 2015-2019)

(FP6 2007-2010)

L L Broadening crop

Situation Europe of « non Strategies for . .
. L. . diversity and enhance
conventional varieties » performance and quality .
N — & food quality
Observation and testing » Working on key-concepts

—___3 Multi-actor and
transdisciplinarity

diversified crop populations . —
L Participatory research
On farm research / . . : "
Policy recommendations L » Social organisation
Seed regulation — & on seed, research and
recommendations L food system |

Economic impact

Culture about food

H Live



Seeds for organic farming:

two Earallel groups of initiatives

Peasant cultivars and seeds
»0On-farm plant breeding

» Participatory research
»Renewal of seeds and know-how

” LiveSeeding

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
vield, variable cycles, keeping also traditional recipes

» Develop a organic value chain in Brittany for new products

H Live



Exploring on-farm 2 plant breeding methods to recover
crop diversity _
mixture = crossing °
sopulation " ropulation

q'— Coordinating ’n ° .{‘ T? o0
W “Organic Plant Q q "‘O‘*
J l"IJVESEED | EVOLUTION and ADAPTATION

year after year

Breeding

N —\mve&srrooo/

for Diversity

i LiveSeed,i




Evaluating and studying the evolution of the genetic diversity

Two populations obtained with 5 -
cultivars: mixture (dynamic k- ALAU N
: , [*Petit Prusssdn iFr) -
population) and CCP during several 2 | (R Cigard (1) 55
generations g
* Billy, Austria, late, very large grain 2 _ | v .I
* Spacinska, Slovakia, early, large grain c © "‘m%wmm Sogaue
. . £ Hongrie_Sala” ofhae Volgo -
* Petit gris, Breton, local, adapted, small & huswabes | - Spagnska
grain w 'num'_nfm'
* Petit prussien, Breton, local, early, -
adapted, small grain fie_FhEd
 Kaiomtchasta, Russia, diversified, T ] :
rusticity
-0.5 0.0 I}Lfr 1.0 1.5 2.0
Dirr 1 (20.33%)

. Genetic diversity of selected populations — microsatellite markers
n L ve 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.

H Live



Then, diversity measured by the grain

—  morphologies

” LiveSeeding

~ 9000

black brown foxed cream beige  silver naked

- 99900 ¢

plain color gradient spotted speckled semi-striped striped marbled

Shape

elliptical oval trullate very trullate helix-shaped chiselled
Echelle 1 : 1 mm

.  00000¢ e

medium Fagopyrum tataricum

small large




Improving buckwheat dehulling ability and creation

of the adapted equipment for on-farm process

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

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

6“&/'5/(5’ =

| FD(ENDATION .

‘ by I N R Ae a4u)< autres =
Région : e
RETAGn FRaB CM/fLVCZ [C /}'(.C'G(LVG?} Xt‘,fé’ 'y Trr "“t@!elwltd‘
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Improving buckwheat deshulling ability

2) Creation of adapted machines for on-farm transformation

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 |

O

il

@OSO
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http://www.latelierpaysan.org/

Project organisation
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VASO 1.0

The pioneers and their motivations

cho Em Poumizache Livae
"ney

740 300 ——
-
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Early1940s

1975-76 First
collection missions

' Participatory
Plant Breeding
since 1984

Escola Superior
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We asked the farmers to exemplify the selection

A. Antes da floracao —

Olhe para as plantas! - Desbandeira as "doentes e anormais”

. - _&d":’ e

C. No espigueiro (Armazém)
Olhe para a espiga! |

1° Comprimento s \

2° Carreiras de grao

3° Sanidade -(observaas bases docamb!) SRS

4° Determinada vs indeterminada I

&
/

y

- a Kl .

Figura 3. Esquema de duas selegbes de controle parental no campo, . ]
Fase A e B ao que se segue a Fase C no espigueiro ou armazem. 5° Elimine os dois extremisaria

Balitécnica de Caimbra

- B. A colheita (ou uma semana antes)

, 1° Produgdo - Olhe para a espiga
a) Tamanho
b) Mais que uma? (Prolifica)
2° Sanidade - Olhe para as folhas e cale e.. pontapé!
a) Doengas (fungos)
b) Pragas (insetos)
c) Ralz

3° Arquitetura - Olhe para as plantas
a) Altura
b) Inser¢do da espiga
¢) Encamisamento
d) Angulo das folhas

» NOrmMails
use dois sacos:
= prolificas

Escola Superior



H Live

Andre Barata

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!

Palitécnica de Caimbra



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

and water limitations)
T

Photo: Andre Pereira Escoln uperir,

Pulitécnice de Caimbra
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Motivation — Not Forget and replace, Evolve and Valorise.
How to keep seeds... sown!

” LiveSeeding

Escola Superior
Agraria

Pulitécnice de Caimbra



2. Vaso 2.0

Escola Superior
Agraria
Politécnico de Coimbra gswerim

Agraria

Pulitécnice de Caimbra




Conecting

Transdisciplinarity, multi-actor
Valuing genetic resources and beyond

Issues and challenges

” LiveSeeding

no provides the seed

ling the Production

ling processed food 4

Escola Superior
Agraria
Pulitécnice de Caimbra




But NEVER Forget The backbone of the project!

IPC ADERSOUSA S Millers Bakers

contributions

( .
Populations L L VAS O
| * Selection Farmers’ support — Seeds

¢ New populations
® Recurrent

J § J
Selection, ST or S2
[ Knowledge ) ( )
- Stat tools o o
— ] —  Co-Organization — Empirical knowledge
- Tasting

. -Willingtopay ) \ Y,
( ) ‘selection )

e Own populations

e Provided
L Populations

—  Co-organization

\ y,
— . A .
Trials (On-station) Trials (On-farm)
| * Monitoring | * Monitoring
selection selection
* Show varieties ¢ Show varieties
. J \_ J

Escola Superior
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Transdisciplinarity, multi-actor CONCEPT

Genetic

diversity D ——

Organic and
Agroecologic
systems

- When resources are
available many other tasks

can be done! Qutgntita
ive

economics .
genetics

Food
technology

Special
traits

N
” LiveSeeding
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Genetic Resources

e Velar e Cerels Tradicionais

2ntavel em Portugal

4 Wi

v TR
.

- 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

uarte Pintado and André Pereira MSc Thesis
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Maydica 54 (2009): 269-285

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

‘FANDANGO’: LONG TERM ADAPTATION OF EXOTIC GERMPLASM
TO A PORTUGUESE ON-FARM-CONSERVATION AND BREEDING PROJECT

76 YE| low elite inbred lines (dent and P.M.M. Mendes-Moreiral,2:9;°, M.C. Vaz Patto2.2, M. Mota3, J. Mendes-Moreira%5,
flint: 20% Portuguese and 80% North J.P.N. Santosl, J.P.P. Santos!, E. Andrade®, A.R. Hallauer’, S.E. Pego8:9
7

American I Escola Superior Agrdria de Coimbra, Departamento de Fitotecnia, Sector de Proteccdo Vegetal, Portugal
2 Imstituto de Tecnologia Quimica e Biologica, Universidade Nova de Lisboa, Portugal

3 Estacdo Agronémica Naciondl, Instituto Nacional de Recursos Biologicos, Portugal
_- 4 Faculdade de Engenbaria da Universidade do Porto, DEI, Portugal
5 LIAAD-INESC Porto L A., Portugal
76 2 1 6 Banco Portugués de Germoplasma Vegetal, Instituto Nacional de Recursos Biologicos, Portugal
7 Faculty of Agronomy, lowa State University, Ames, IA 50010, USA
8 Fundagdo Bomfim. Rua da Boavista, 152-154, 4700-416 Braga, Portugal
9 Zea+, Portugal

“NUTICA” —1975-78

Received July 6, 2009
ABSTRACT - Cl1mdt1c change cmpha‘;lzc the 1mportar1cc across cycles was done by the breeder (until cycle 5) and

1983 - North Carolina Design 1 matting B e EE LI S AR
design (1 male crossed with 5 females)

Mendes-Moreira, P. M. M., Patto, M. V., Mota, M., Moreira,
J.P.C. L. M., Santos, J. P. N., Santos, J. P. P., ... & Peqgo,
S. E. (2009). " Fandango": long term adaptation of exotic

_ germplasm to a Portuguese on-farm-conservation and
And other Populations breeding project n

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

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

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

# years # cycles

20
19
118
117
116
115
114
13
112
111
110

!
Vo]

|
O~ NN W M U1 0 N @

Farmer selection
(A-B-C mass selection)

FSC20-04

**

119
118
117
116
(15)FSC15-99
114

413
@2Fsci12-93
111

10
FSC9-
8 93
7
FSC6-
590
{4) Fsca-
3 88
-2
1

: @ C0-84

C0-84

3 cycles

BSC1-89,
BSC2-94,
BSC3 98

‘Pigarro’ S2RS 1984-1998

#ye

ars # cycles

20

19
118
117
116

15

14
13

12
11
10

\e)

O = N W M UT o0 N

. BSC3
98
. BSC2-

94
’ BSC1-89

@ CO-84

Breeder selection
S2 Recurrent Selection

S Vaz

égo

~

Patto MC, (2017) Maize participatory breeding in Portugal. Comparison of farmer’s
and breeder’s on-farm selection. Plant Breeding. doi:10.1111/pbr.12551 (in press)

ndes-Moreira P; Satovic Z; Mendes-Moreira J; Santos JPP, Santos JPNS, P

D

Escola Superior
Agraria
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No. of alleles™%» Maintained

Lost <

Number of alleles in each selection cycle (represented by different colour) lost or

maintained from previous cycles

100
80
o] [ =S 1 =]
60 2 4 ——
40 81 81
61 59 59 63 61
20
0
20 22 22 18 20
-20° 3
-6 7
[ |
40 , . .
Breeder’s selection cycles Farmer’s selection cycles
C0-84 BSC1-89 || BSC2-94 - C0-84 FSC9-93 -




Factorial correspondence analysis (FCA) of 179 maize genotypes belonging
to the initial population, farmer and breeders cycles

2nd Axis (19.83%)
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Factorial correspondence analysis (FCA) of the average maize genotypes

belonging to the initial population, farmer and breeders cycles

2nd Axis (19.83%)
-
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Participatory breeding program MULTILOCATION FIELD TRIALS
STARTS T(Initial populations + Selection cycles)

1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

——+ —t—

2003 2009 Timeline (years)
Amiudo initial (AMcg_19s4) Castro Verde initial (CA¢q.1004) Amiado (AM-LC,MOO;,)J

Amidado (AM-SC¢;s.5009)

Lousada €) - Lousada €) Lousada €)
Castro Verde (CA-C ) © Serra do Carvalho
Serra do Carvalho & C09-2004) |
Coimbra €) Castro Verde (CA-Cc14.2000)

€) Coimbra

Breeding objectives and breeding sites for Amiudo and Castro Verde populations:

Amiudo

€) Lousada - increase grain yield

) Serra do Carvalho - increase grain yield

Castro Verde

€D Lousada (until 2000) - bigger ears (ear length, kernel weight, number of rows, and number of kernels/ear)

€©) Coimbra (after 2001) — bigger ears (ear length, kernel weight, number of rows, and number of kernels/ear), and additionally,

maintenance of an orange flint grain, decrease height of ear insertion in the plant and increase stalk resistance

FIGURE 1 Breeding objectives, timeline, and selection sites for the analyzed Amitdo cycles (initial population—AM_ ;004 AM-L16 5003

- L fveb eed’”g Escola Superior
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Open Accass

Evolutionary approaches to environmental, biomedical and socio-economic issues

ORIGINALARTICLE = & OpenAccess (&) (®

Long-term on-farm participatory maize breeding by stratified
mass selection retains molecular diversity while improving
agronomic performance

Mara Lisa Alves &, Maria Belo, Bruna Carbas, Claudia Brites, Manuel Paulo, Pedro Mendes-Moreira,
Carla Brites, Maria do Rosario Bronze, Zlatko Satovié, Maria Carlota Vaz Patto

First published: 10 September 2017 | https://doi.org/10.1111/eva.12549 | Cited by: 3

Planteeeans il

ORIGINAL ARTICLE | Plant Breeding homepage |

Maize participatory breeding in Portugal: Comparison of
farmer's and breeder's on-farm selection

Pedro Mendes-Moreira i, Zlatko Satovic, Jodo Mendes-Moreira, Jodo Pedro Santos, Jodo Pedro Nina
Santos, Silas Pégo, Maria Carlota Vaz Patto

First published: 17 December 2017 | https://doi.org/10.1111/pbr.12551 | Cited by: 1

N
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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?

&

| Agricultura Biolégica

Agnc ltur Bol bgica lt:asz olégica Agricultura Biolégica p ssoa passo
passo a passo i
Gestao e Comercializagao

N
” LiveSeeding

Agrarla
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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

’

E as espigas vencedoras, nas diversas‘mod,?lidades, aguardam a

Not forgeting to feed local iniciatives that recompensa para os seus donos... -
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, 1
A., Andrade, E., Hallauer, A. R., Pego, S. E., & Vaz Patto, gya — mir.varsEV = —7.030877 + 0.031605 x KW + 0.387825
M. (2014). Is ear value an effective indicator for maize
yield evaluation? Field Crops Research, 161, 75-86. xL +0.337015 x R12 - 0.008875 x KN (13and 14)

dpii10,1016/jcr.2014.02.015 L
'Ve ee '”g isgig:.?as.upermr






15 de Marco de 2022. Auditoério da
COPAGRI

The evolution of corn production and prices in

b K Portugal and the region were mentioned. Key trends

" in corn grain production and consumption in the
COPAGRI, ADER-SOUSApand ESAC, &rd.counted with the region were discussed, particularly focusing on:
presence of 17 participants, including municipal

technicians, local producers, and milling industry Defining appropriate marketing strategies to
representatives. increase profitability at the best price.

Identifying distribution channels that best adapt ton

E Liveseedl‘”g specific production systems. ecors superior
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September 2023, ESAC, Lousada
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CERTRA

Desenvalvimento ae Cadeias de Valor de Cereais Tradicionais

para uma Alimentacdo Sustentavel em Portugal

_c Iurm NAIS

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

i L iveseedi”g 61?"?":‘ SSSSS ior
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https://esa.ipb.pt/certra/divulgacao.html

( E R I RA ( Desenvalitients de Cadeies de Vot de Cereis Tradiconais
para uma Alimentacao Sustentdvel em Portugal

Encouraging the production of traditional cereals

Activities to be carried out

1. identify producers with traditional cereals

2. |dentify 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.

” LiveSeeding



para uma Alimentacao Sustentdvel em Portugal

c E RT RA (,... Desenvobients d ez de Vil de G Ticins

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 agricu

.
AR el = ]
b W g ~
@
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Agriria CERTRA EUCARPIA

Materiais e Métodos

33 Linked

Coimbra — 19/09/2023 BBCH 80
15 dias apo6s a emergéncia das sedas

47 Avaliagoes 11 Avaliagoes

Funded by the European Union, the Swiss State Secretariat for Education, Research and Innovation (SERI) and PR R REPUBLI CA E':I;r‘;cé?-ldr'; p:il:
UK Research and Innovation (UKRI). Views and opinions expressed are however those of the author(s) only AR ETa el araTe I . PORTUGUESA P
Getmiedtr  and do not necessarily reflect those of the European Union or REA, nor SERI or UKR.  Rusikinein NextGenerationEL

the Eurapean Linis
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| *Correspor’dlng au‘hor andre.| peren‘a@esec pt

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
H H of traditional knowledge and genetic resources diversity. Partnering with the

n o c I n g t e ote ntl a o European LIVESEEDING project, VASO has integrated the SEEDLINKED

5 platform to enhance collaboration and data sharing among farmers,

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

Portuguese Traditional Maize . e B e e et
Varieties for Sustainable Agriculture:

3 ¥ Materials and Methods ¥ 2

Cotmbrag9,6m? 4" Evaluated triadic traits: v I 80 QOZBEBCHM
H ¥ Plant Height A a5idays dter silkifig & o ¢ B atum i
ath to Collective Empowerment Cossais e o) i Y I
« Uniformity L Lou inpat Qrgamc ystem,
¥ Vigor
Evaluated populations: + Lodging Resistence

« MPM — Milho Branco Meireles ¥ Evaluated_Yield
r ? Scale:
¢ MBP —Mikho Branco Pinto 1to5 (1= poor, 2 = fair, 3 = average, 4 = good,
* Pg-Pigarro 5 = excellent)
Agronomic data:
ver - Verdeal ¥ Yield (15% Moisture)
« VA-Verdeal Aperrela* e . G q
pe Randomized Complete Block Design Triadic evaluations were performed % Linked
* Evaluated in Lousada with 2 replications per environment ANGNA Tuckey test, Simple Rank and Spearman correlations were performed

% ¥ Results and Discussion ¥ #

Ceiera Lovsats
e e e e
Unfomity & & & @ Unformiy 8 % @ @ @ b4
* wEM ¥
Mo . Perepie ¢ 8 e ® wER i -r.m..
. 5 H
Lodgieg Meiince @ # 8 & lokhgMessence ® 0 8 8 8 a2
Folwed i 8 % 8 8 Faueiveds ¢ 8 8 8 * i i
Himan ® 8 8 @ Hewi 8 8 8 8@ o N 5 = m N =
Gustyze Gedme
FEERER 24z
s

Lousada yielded significantly higher than Coimbra. 'Ver' and "MBP' showed contrasting estimated yield differences across environments, observed in the participatory
evaluation. Although the 'Pg' higher | d 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.

The correlogram indicates a significant positive Lousada Cuiriar

correlation among measured yield and all Evaluseet Yisleh Erakomied ickd

evaluated traits exclusively in Lousada .

whereas, no significant correlations were igar Viger Y
observed in Coimbra. This disparity can be Undormity Usikormity e

attributed to the early evaluation before harvest
time compared to Lousada and, the number of
evaluations done. Stari_Hugnt >o@®® -~ L Pnt_bmght
Across environments,  significantly  higher e I XX 1L X Eom— ]
correlations were observed among Vigor,

- " " 5
Biomass, and Plant height. egi:ﬁi“\& 'ﬁ?q Ly e

&
r

Loaging Resistence seging Resvstenze

Traits that are perceived by the SEEDLINKED
evaluators as similar ones, which indicates the
need to search for more discriminant traits. “f

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

% ¥ Conclusion *# 2
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.
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Exploring Portuguese maizes landrace as fresh maize

Felipe HANOWER, Rosa GUILHERME, Joao NORONHA, André PEREIRA,
Walkiria SPRING, Sara CORREIA, Ana NERI, Pedro MENDES-MOREIRA

H Live

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 profi
discover the c
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es to
naracteristics

nat most

attracted they attention.
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EXPLORING PORTUGUESE LANDRACE MAIZE AS FRESH MAIZE

The measures related to the color and
Main result L1 ii’?i’veseep texture attributes were the ones that
most showed significant differences.
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great acceptance = I
among
participants.

= |t 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.
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Module 3 - Unit 4

a

FAST QUIZ https://forms.office.com/e/vuNjltbQCs?origin=lprLink

Question 1: How many PPB projects exist in the world according Ceccarelli and Grando (2019)?
Q >25 >50, >75, >10

Question 2: Indicate by alphabetic order, the initials of the four principles of organic agriculture defined by IFOAM
O 4 letters

Question 3: Why on-farm activities are part of PPB strategy?
O  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
Q  Yes/No

Question 5: PPB modern technologies such as the use of data platforms (e.g. SEEDLINKED are not allowed)
d  Yes/No

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

” LiveSeeding In 10 min
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Module 3 - Unit 4

DEBATE

d Revise the quiz in common

d What | know about PPB?

d What | know about transdisciplinary?
d Other questions and doubts

” LiveSeeding




WRAP UP

o=

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

” LiveSeeding By next Monday 17" february

Balitécnica de Caimbra
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Additional available materials

Video casts (In English or French):

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

In
.4 France

Regarder sur [ Youlube

Video of the field tour on organic seed. Faire revivre la
biodiversité cultivée : un projet participatif (INRAE)

https://eorganic.org/node/356 https://www.youtube.com/watch?v=

54 Nud4EbgUNQo
In USA In
Belgium
Practical Training for On-Farm and
Collaborative Plant Breeding Webinar Les semences paysannes et la sélection Escola superior

Series Agraria

participative Polieries 6 Caems
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https://www.youtube.com/watch?v=Nud4EbqUNQo
https://eorganic.org/node/35654
https://eorganic.org/node/35654

Additional available materials

Ceccarelli, S., & Grando, S. (2020). Participatory plant breeding: Who did it, who does it and where? Experimental
Agriculture, 56(1), 1-11. doi:10.1017/50014479719000127

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

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

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
breeding, 136(6), 861-871.

Chable, V., Dawson, J.C., Bocci, R., Goldringer, |. (2014) Seeds for Organic Agriculture: Development of Participatory
Plant Breeding and Farmers’ Networks in France In: Organic farming, prototype for sustainable agricultures, Bellon S.
et Penvern S. (eds), Springer, Berlin: 383-400

Goldringer I., van Frank G., Bouvier d’Yvoire C., Forst E., Galic N., Garnault M., Locqueville J., Pin S., Bailly J., Baltassat
R., Berthellot JF., Caizergues F., Dalmasso C., de Kochko P., Gascuel JS., Hyacinthe A., Lacanette J., Mercier F., Montaz
H., Ronot B., Riviere P.. (2020) Agronomic Evaluation of Bread Wheat Varieties from Participatory Breeding: A
Combination of Performance and Robustness. Sustainability, 1 (12) 128

van Frank G., Riviere P, Pin S., Baltassat R., Berthellot JF., Caizergues F., Dalmasso C., Gascuel JS., Hyacinthe A.,
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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