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More and more plant breeding is becoming trait breeding
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National diets are becoming more diverse, world wide diets are

increasingly more similar
(Khoury et al. PNAS 2014).

Of the 30.000 edible species we grow only 150,
95% of our human food calories originate from 30 crop species

Seed Industry Structure

(WHO & CBD, 2015) ey
Mergers in the breeding sector _’-"_.'3 """:*f":‘;-::i
» Loss of diversity in breeding programs -:_;:-é??g :{:-‘.:_';
» Small crops are orphans in breeding :;f_'__ -_.'..-.;

» Both commercial and public breeding e
programs are not focused on food diversity
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Biodiversity and ecosystems services are key factors that contribute to:
* natural pest control
 pollination

* nutrient (re)cycling
* soil conservation

(structure and fertility) SUSTAI ?

° water provision

LIFE
(quality and quantity) DEVELO 15 ON LAND

° i /2
carbon sequestration Eﬂ Y
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Biodiversity and ecosystems services ¢,
* natural pest control

* soil conservation
(structure and fertility)
* water provision
(quality and quantity)
e carbon sequestration

Enhancing legume ecosystems services
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Genetic variation in root biomass in grass

A
L,VESEED (Lolium multiflorum). Deru et al. Euphytica 2014



&«‘?’

This project received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 727230.



ORGANIC 3.0

for truly sustainable fariming & consumption

AGRICULTURE

Five dimensions:
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N * Society
* Culture
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Economy

%
%Nnooo‘l )

-\V

This project received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 727230.



PRACTIC™
AGRIC”

Five dimensions:
* Ecology
* Society

e Culture
* Accountability

Economy

This project received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 727230.



GOODHEALTH QuUALITY GENDER GI.HH WATER
AND WELL-BEING EDUGATION EI]IJAIIH' AND SANITATION

DECENT WORK AND 1 0 REDUCED
ECONOMIC GROWTH INEQUALITIES

CLIMATE PEACE, JUSTICE PARTNERSHIPS

ACTION 16 AND STRONG 17 FORTHE GOALS @

ol SUSTAINABLE

¥ | ¥ i

-\V

This project received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 727230.



1 NO aumumm cmwm
POVERTY mwm aﬂm . mnsmmou
ey m
ik il
necmwonmn O REDUCED 2 RESPONSBLE
1 CLEANENERGY Ecounmcanowm \Q i |umunur[s Ammum:

| L O\ mmuu:lm

éﬁ

PEAGE JUSTICE PARTHERSHPS
AND STRONG FUR THE GOALS

WST'T'”'“[‘S_ SUSTAINABLE
DEVE.l:OPMENT
@ G ALS

This project received funding from the European Union's Horizon 2020
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 30.



1. Social justice 4. Agro-biodiversity

2. Food security, 5. Ecosystem services
food quality and 6. Climate robustness
food safety

3. Food and seed
sovereignty
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Holism

Subjectivism Objectivism

Reductionism
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SYSTEMS-BASED BREEDING

‘System’: civil society, policy, nature,
agriculture, and value chains and markets
as interrelated and mutually dependent
components of the entire system
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SVSTEMS-BASED BREEDING

his style of thought is systems-centric
by its focus and by its methodology;
requires system thinking of all actors; all parts
are interrelated and affecting each other.
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CORPORATE- BASED TRAIT-BASED
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All partners should commit themselves to
a collective learning process tg
acreve-this snift!
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YSTEMS-BASED BREED |y

Three key-elements for
a change in attitude:
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s 1. Corporate Social
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T 2. Circular Economy &
True Cost accounting

3. Fair & Green Policy
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Composite cross populations versus pure line varieties

Three key-elements:
1. Corporate Social
Responsibility

2. Circular Economy &
True Cost accounting

3. Fair & Green Policy

(2) AIIowmg changes in official Variety testing protocols (VCU)
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In 2017, in NL full commitment of all supermarkets achieved to
sell only resistant cultivars for organic potato by 2020

Three key-elements:
1. Corporate Social
Responsibility

2. Circular Economy &
True Cost accounting

3. Fair & Green Policy
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 More and more specialisation in the value chain.

* Even when each partner would do it’s ultimate best
to become sustainable,

» Still it is easy to throw aspects over the fence,

* And then we get ‘organised irresponsibility’.........

processor
e seed \
ecosystem “company“ farmer retailer “ consumer

* Even organic value chains are still traditionally linear
organised....!
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Towards circular
organised value chains:

..... including breeders
as partners in food
communities.
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Three key-elements form
attitude to action:

1. Knowledge Development
& Integration

2. Breeding strategies &
Tools

3. Entrepreneurship
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0% turn over of Frank’s free varieties

Three key-elements form
attitude to action:

1. Knowledge Development
& Integration

2. Breeding strategies &
Tools

rganic farmer breeder Frank 3. Entrepreneurship
Morton Oregon-USA
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Three key-elements:

1. Knowledge
Development &
Integration

2. Breeding strategies &

100% employee owned Tools

3. Entrepreneurship
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Agro-biodiversity

Food & seed sovereignty Climate robustness

Food security,

quality and safety Ecosystem services
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* The scientific paper underlying this concept is:
Lammerts van Bueren E.T., Struik P.C., Van Eekeren

N., Nuijten E. Towards resilience through

systems-based plant breeding. A review.
Journal of Agronomy for Sustainable Development

(2018) 38: 42 (open access)

 This concept is developed under EU project LIVESEED
(2017-2021) and will be further elaborated!
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