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[ Plant breeding is not only a concern of breeders and farmers

1 Also actors further up in the value chain have a role to play

d We have to develop new ways of building true relationships
across the value chain to come to ‘inclusive efficiency’




* More and more specialisation in agriculture/society:
> vital relationships have gone lost or corrupted
 Even when each actor would do it’s ultimate best to

become more sustainable, still it is easy to drop aspects
over the fence to the right or left actor,
> resulting in ‘organised irresponsibility’.........

, processor \
agro- seed .
ecosystem “company“ farmer retailer ﬁ consumer

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

..... including breeders
as partners in new
‘food communities’

To avoid ‘exclusive
efficiency’,

and instead

to move towards
‘inclusive efficiency’



More and more plant breeding is becoming trait breeding

Systems breeding System

? v
C Plant breeding Field

Trait breeding Lab

‘@l

\%a-r

LIVESEED




Systems breeding & ot

\\6’@«\6 ) ?
Plant b”(a’@?.lg

( S

o ait breeding

sy

TLIVESEED




* National diets are becoming more diverse, but worldwide 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

(WHO & CBD, 2015) - Seed Industry Structure -
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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 origir~ ~ ~om 30 crop species
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Biodiversity and ecosystems services
are key factors that contribute to:

* natural pest control @@}

pollination

 nutrient (re)cycling SUSTAI NABLE

 soil conservation
(structure and fertility) [&VE!;? 15 lDIIEELAND

* water provision %, S
(quality and quantity) -
« carbon sequestration
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Biodiversity and ecosystems services
are key factors that contribute to:

* natural pest control
@nation
* nutrient (re)cycling
* soil conservation
(structure and fertility)
* water provision
(quality and quantity)
e carbon sequestration

Enhancing legume ecosystems services
through plant-pollinator interplay.
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Biodiversity and ecosystems services
are key factors that contribute to:

* natural pest control
e pollination
autrient (re)cycling
soil conservation
(structure and fertility)
water provision
(quality and quantity)
pon sequestration
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Genetic variation in root biomass in grass
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Breeding for diversity e.g. ‘heterogeneous material’ and crop mixtures
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Composite cross populations:

» Multiple crosses

L!VESEED

Crop mixtures (e.g. lupine/wheat):
» breeding for combinability
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research and innovation programme under grant agreement No 727230.
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Global
Agriculture

s increasing adoption of organic
’.. principles in mainstream agriculture
*.  Improves global sustainability

. Ca. 20%

. Growing the organic sector
’ (certified & non-certitied) while
., '« making it more sunstainable

Organic
Agriculture

Sustainability

ORGANIC 3.0

for truly sustainable farming & consumption

This project received funding from the European Union’s Horizon 2020
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ORGANIC 3.0

for truly sustainable farming & consumption

PRACTICE

w0 Five dimensions:
* Ecology

* Society
Culture
Accountability
* Economy

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

PRACTIC”
AGRIC”

Five dimensions:
* Ecology
* Society

e Culture
* Accountability

* Economy
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GOOD HEALTH
AND WELL-BEING

o

DECENT WORK AND
ECONOMIC GROWTH
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5 GENDER CLEAN WATER
EQUALITY AND SANITATION

17 PARTNERSHIPS
FOR THE GOALS

SUSTAINABLE
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1. Social justice 4. Agro-biodiversity
2. Food security, food 5. Ecosystem services
quality and safety 6. Climate robustness

3. Food and seed
sovereignty
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Holism

Subjectivism Objectivism

Reductionism
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Holism

Community-based Ecosystem-based
breeding breeding
Subjectivism Objectivism
Corporate-based Trait-based

breeding breeding

Reductionism
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Community-based
breeding

Subjectivism

Holism

Ecosystem-based
breeding

Objectivism
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Holism

ommunity-based Ecosystem-bas
breeding breeding
Subjectivism Objectivism
Corporate-based Trait-based
breeding breeding
Reductionism
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Holism

Ecosystem-based
breeding

Subjedtivism Objectivism

Trait-based
S :.:.-.‘- breeding
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Holism

Community-based Ecosystem-base
breeding breeding
Subjectivism Objectiyism

Corporate-based Trait-based
breeding breeding )
a__=/ I _=
Reductionism - - -
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Holism

Community-based
breeding

Ecosystem-based
breeding

Subjectivism

Corporate-based
breeding

Objectivism

Trait-based
breeding

Reductionism
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COMMUNITY-BASED ECOSYSTEM-BASED
BREEDING BREEDING

TRAIT-BASED
BREEDING

. |
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SVSTEMS-BASED BREEDING

ECOSYSTEM-BASED
BREEDING

_________
------

COMMUNITY-BASED |
BREEDING

..........
-------

-
.. -
----------

TRAIT-BASED
BREEDING

-
- -
-----------
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SVSTEMS-BASED BREEDING

Steps needed towards systems-based
breeding:

1. Required change in attitude
2. From attitude to action

3. From actions to achlevements

‘ '
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sYSTEMS'BASED BREED:NG

Three key-elements:

REQUIRED CHANGE IN ATTITupg
» Circular Economy & True Cost A, e
oy,

Ay
0“5\‘0‘ € O &
/8

1\Corporate Social
RN, eREDiNG Responsibility
T """"""""""""" ; . Qircular Economy &
= " True Cost accounting
. Fair & Green Policy

. .
......
-------
-------------------

CORPORATE- BASED".‘ TRAIT-BASED
BREEDING S BREEDING
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10% of turn-over of Frank’s free varieties to
Seed Company High Mowing

Three key-elements
1. Corporate Social
. . Responsibility
3 m’_zmm":;:'w e o 2. Circular Economy &
- e True Cost accounting
3. Fair & Green Policy

www.hlghmuw Ingreeds.com - (BOQ) 472 6174

Organic farmer breeder Frank
Morton Oregon-USA

s¥i
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(d New resistant potato varieties were not adopted by the market
and continuous (in NL illegal) copper use and harvest failures
O 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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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) Allowing changes in official Variety Testing protocols (VCU)
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SYSTEMS-BASED BREEDING

Three key-elements:

ration ® Breeding Strat,
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o
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COMMUNITY-BASED ™ ECOSYSTEM-BASED
BREEDING BREEDING

---------------
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e Y 3. Entyepreneurship

CORPORATE- BASED K TRAIT-BASED
BREEDING BREEDING
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Three key-elements:

1. Knowledge development &
knowledge integration

2. Breeding strategies & tools

3. New entrepreneural models

100% employee owned

)
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De Beersche Hoeve

Three key-elements:

1. Knowledge Development &
knowledge integration

2. Breeding strategies & Tools

3. New entrepreneural models

Biodynamic Seed & Vegetable Farm
100% daughter of
Food Cooperative Odin
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https://www.debeerschehoeve.nl/index.php?
https://www.debeerschehoeve.nl/index.php?

S\(STEMS'BASED BREEDING

FROM ACTION TO ACHIEVEMENT
overe\%“w e Social Justice e Agropjq, d’VEI's:ty

Six key-elements (goals):

FROM ATTITUDE TO ACTioN
\ntegration ¢ Breeding Strategjes &7, "’Sse :
/s ca
ED CHANGE IN ATTT N, s
REQU‘R UbDg e, < . . .
Grear Economy & True Coge . ey, 1. Social justice

2. Food security, quality
and safety

3. Food and seed
sovereignty

4. Agro-biodiversity

5. Ecosystem services

6. Climate robustness

COMMUNITY-BASED
BREEDING

ECOSYSTEM-BASED
BREEDING

TRAIT-BASED
BREEDING

CORPORATE-BASED =
BREEDING >
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10% of turn-over of Frank's freevarietiesto
Seed Company High Mowing

Three key-elements
1. Corporate Social
Responsibility
2. Circular Economy &
| True Cost accounting
3. Fair & Green Policy

Organicfarmer breeder Frank

Morton Oregon-USA
i
LIVESEED nasee .

lected Seeds ™= Three key-elements:

1. Knowledge development &
knowledge integration

2. Breeding strategies & tools

3. New entrepreneural models

100% employee owned
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O New resistant potato varieties were not adopted by the market

and continuous (in NL illegal) copper use and harvest failures
O 1n 2017, in NL full commitment of all supermarkets achieved to
sell onlv resistant cultivars for organic potato by 2020

Three key-elements:
1. Corporate Social
Responsibility

2. Circular Economy &
True Cost accounting

3. Fair & Green Policy

Three key-elements:

1. Knowledge Development &
knowledge integration

2. Breeding strategies & Tools

3. New entrepreneural models

100% daughter of
Food Cooperative Odin
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Three key-elements:
1. Knowledge Development
& knowledge integration
2. Breeding strategies & Tools
3. New entrepreneural & financial models

Towards new ways of organising/financing plant breeding in light of systems-

based breeding:
* How to involve value chain partners?
* How to involve consumers and the public?

(STEMS-BASED BREED N

COMMUNITY-BASED. ECOSYSTEM-BASED

-------
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* How to create a balance between public and private interest in PB?
 How to create balance in public and private financial support for PB?

‘How can we find ways to make plant breeders
part of our food communities?

-\'0'
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Towards circular

food g  Processor

/ oroducts f\‘\ organised value chains:
|
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Seed company \\: L . .
S L including breeders
\ o as partners in new
boer, " consumer ‘food communities’
T - - ’ - -
farmer e ] )

g To avoid ‘exclusive

4 efficiency’,

agro-ecosystem

and instead
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Agro-biodiversity

Food & seed sovereignty Climate robustness

Food security,

quality and safety Ecosystem services

Coaiv anma cvranom inalio

Social justice
Spider chart per company/initiative

e CUITENT]Y s fUTUTE

Agro-biodiversity

Cl rcu Ia r economy Food sovereignty lg Climate robustness
Food security and safety : Ecosystem services
Corporate SOCia Kn Sodial justice Fair and green policy
resp0n5| blllty & Circular economy Breeding tools
Entrepreneu rShIp Corporate social responsibility Knowledge development

Entrepreneurship

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

~\*
LIVESEED




The scientific papers underlying this concept is:

 Lammerts van Bueren E.T., Struik P.C., Van Eekeren N., Nuijten
E. (2018) Towards resilience through systems-based plant
breeding. A review. Journal of Agronomy for Sustainable
Development 38: 42 (open access)

* Nuijten, E., de Wit, J., Janmaat, L., Schmitt, A., Tamm, L.,
Lammerts van Bueren, E.T., 2018. Understanding
obstacles and opportunities for successful market introduction of
crop varieties with resistance against major diseases. Organic
Agriculture 8 (4): 285-299.
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