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▪ Definition of Participatory Plant Breeding (PPB)

▪ Global history of PPB

▪ PPB in Organic and Agroecological context

▪ Emergence of PPB in organic agriculture

▪ Examples of the spectrum of PPB projects

▪ Reflections & Discussion  
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Participatory plant breeding

Participatory plant breeding (PPB) is an approach to plant 

breeding that involves stakeholders, particularly farmers, 

working with formal breeders in the breeding process.
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Spectrum of Participation
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PPB Motivations - Green Revolution
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Historical and 
modern 
buckwheat 
production in the 
US. Source:  
Breslauer, R. 2024. 



Green Revolution Consequences
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Source: FAO, Jhamtani, A. Climate Change and Food 
Systems Resilience in Sub-Saharan Africa. 



History of PPB 

• Green Revolution

• Consultive Group for 

International Agricultural 

Research (CGIAR)

• Farmer-participatory 

research 

• Breeding for low input, 

subsistence agriculture
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In: Ceccarelli, S. and S. Grando. (2020). Participatory Plant Breeding: Who did it?, who does it? and 
where? Experimental Agriculture, 56, 1–11
doi:10.1017/S0014479719000127



PPB emerged in response to limitations in the 

Green Revolution’s ability to serve decentralized, 
subsistence farmers globally. 
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Organic principles
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"Organic Agriculture is a production system that 
sustains the health of soils, ecosystems and people. 
It relies on ecological processes, biodiversity and 
cycles adapted to local conditions, rather than the 
use of inputs with adverse effects. 
Organic Agriculture combines tradition, innovation 
and science to benefit the shared environment and 
promote fair relationships and a good quality of life 
for all involved.“ (www.ifoam.bio)
IFOAM’s 4 basic principles:

http://www.ifoam.bio/


Agroecological principles
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1. Recycling
2. Input Reduction
3. Soil Health
4. Animal Health
5. Biodiversity
6. Synergy
7. Economic Diversification
8. Co-creation of Knowledge
9. Social Values and Diets
10.Fairness
11.Connectivity
12.Land and Natural Resource 

Governance
13.ParticipationSource: Agroecology Europe



Agroecology International Context

For La Via Campesina (LVC), agroecology cannot exist without popular 
education; without the participation of women and young people, 
because agroecology must permeate the productive chain, as an 
organisational-political practice that makes solidarity, autonomy, 
popular agrarian reform, work, income and thus food sovereignty 
possible.
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PPB, Organic Agriculture, and Agroecology
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Participatory Plant Breeding:
• Value farmers’ knowledge

• Enhance insitu conservation/ seed stewardship
• Breeding for decentralized, heterogenous, and low-input environments 

Organic agriculture: 
• IFOAM principles: health, 

ecology, fairness and care
• Absence of synthetic inputs, 

leveraging natural processes
• Regulated certification systems

Agroecology: 
• Draws upon traditional agricultural 

methods
• Leverages synergistic relationships 

and agrobiodiversity
• Emphasis on farmers’ food and 

seed sovereignty



Key message

Plant breeding in the Participatory, Organic and 

Agroecological contexts hold overlapping, yet 

distinct, principles and breeding goals. 
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Emergence of PPB in Organic Agriculture
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• 47 Projects across US, CA, Europe
• 22 species, more crop types
• Key motivations: organic adaptation, seed 

sovereignty, agrobiodiversity, genetic diversity 
conservation, preservation of culturally significant 
crops, community engagement in seed systems



• Projects motivated by gaps in seed access. 
• Trait priorities for organic systems differ from 

conventional. 
• Varieties differ in patterns of adaptation to 

low and high yielding environments. 
• Breeding in organic conditions preferable 

when possible. 
• Regional/ local adaptation important in 

organic systems. 

Agronomic Conclusions: 



Social Conclusions

• PPB Networks facilitate adoption of organic 
seed. 

• Developing alternative socio-economic and 
market models critical.

• Key motivations preservation of 
agrobiodiversity,  seed sovereignty, preservation 
of cultural food pathways, and access to diverse, 
nutritious, and flavorful foods. 

• Knowledge exchange and expanded awareness 
key strengths of PPB.

• Participatory decision making, flexibility, 
adaptability critical to success. 



Challenges/ Tensions

• Re-skilling farmers in seed. 

• Sustainable funding.

• Institutional pressures to 
publish and retain IPR.

• On-farm capacity/ 
feasibility.

• Balancing diversity and 
conditioning for uniformity.

• Dissemination pathways 
critical to expanded access.



PPB implementation spread to organic 

agriculture due to  environmental and social 

parallels with global subsistence agriculture
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Examples of PPB
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CONSIDER HOW THE FOLLOWING EXAMPLES REFLECT 
ORGANIC AND/OR AGROECOLOGICAL CONTEXTS



Sweet Corn PPB



Summer: 

trial and select

Winter: 

recombine selected

Spring: 

plant part of winter seed 

and save part

Fall: 

Seed to nursery based 

on summer selects

1  2  3  4  5  6  7  8  9

1  2  3  4  5  6  7  8  9



‘Who Gets Kissed?’



PPB - Dutch : Organic Potato, BIOIMPULS Project



Introgress LBR wild materials with elite 

materials (4 cycles back crossing)
MAS to test for multi-

genic resistance, then 

make crosses and 

produce seed for 

distribution

On-farm testing, participatory 

evaluations
3 yrs on-farm selection

Repeated cycles of  testing 

and selection

Breeding company clonal reproduction 

and variety release

Advanced lines 300+ 

crosses/yr

Yrs 4-8: Advanced trials 

at seed companies to 

ensure quality. 

PPB Potato Breeding Model 



Evolutionary PPB – Broccoli 

DIVERGENT-CONVERGENT SELECTION 

OSU 

Population 

8 

Organic 

Farms 

CYCLES OF 

SELECTION AND 

RECOMBINATION

• 2 Commercial PPB Var – US

• Many on-farm populations

• F1 hybrid parental test cross 

• Registered Variety in NL 



More Bang for your Buckwheat



Community-based PPB



PPB models range widely from farmer-

initiated, single farm projects, to multi-actor 

collaborative programs. 
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What participatory methods 
will you use in your project?
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30

What are the strengths and
limitations to the PPB methods

you will use? 
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PPB applies methodologies, but is truly a dynamic 

practice. Consider how your mindset and personality 

may evolve with experiences in PPB. 

I welcome your reflections, questions, and 

imagination to inform our collective perspectives on 

PPB. 

Thank you - Micaela Colley, Assistant professor of 

participatory plant breeding. colleym@wsu.edu
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Sister project on organic
fruit breeding: 
www.InnOBreed.eu

LiveSeeding

@LiveSeeding

LiveSeeding

www.liveseeding.eu
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