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UK organic combinable crops

2018 data:

• 1.2% of total combinable crops acreage

• oats: 7.3% >>> wheat 0.5%

• UK less than 30% self-sufficient

• Can we do more?

• Starting from the seeds

• and from the way we generate and manage data
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System 
redesign

Input 
substitution

Input 
optimisation

Industrial 
system

Farm as 
factory

More efficiency Less harmful, 
“natural” inputs

Farm as 
ecosystem

The transition to agroecology

o This is a framework: not necessarily a linear journey

o Easy to find barriers, possible to get backwards

o But useful to understand where we are and where to go
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Lot of pesticides Less, targeted 
pesticides

Biologically based 
pesticides

Natural enemies

System 
redesign

Input 
substitution

Input 
optimisation

Industrial 
system

The classic example: pest control
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Natural enemies of aphids

Aphids on crop

Diversity of semi-natural 
environments

The classic example: pest control
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System 
redesign

Input 
substitution

Input 
optimisation

Industrial 
system

Technological 
package

Varieties with 
disease resistances

Locally 
adapted seeds

Farm = factory

Seeds = inputs

Farm = ecosystems

Seeds = part of the system

Varieties 
adapted to 

organic

Seeds and deeds in transition
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The technological package

• ‘Green Revolution’ model

• input-responsive varieties + inputs

• Adapting the environment to the 

variety
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The technological package

• ‘Green Revolution’ model

• input-responsive varieties + inputs

• Adapting the environment to the 

variety

• 1970-90: more N, more yield
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The technological package

• ‘Green Revolution’ model

• input-responsive varieties + inputs

• Adapting the environment to the 

variety

• 1970-90: more N, more yield

• 1980s: more fungicides
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Optimising inputs 
1. Better nutrient use efficiency

• 1990s-2000s,
“more yield with same N”

Input optimisation

• 2010s… yield plateau, 
what next?
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Optimising inputs
2. less fungicides …
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Optimising inputs
2. … thanks to disease-resistant varieties

Disease resistance However …
a key trait in contemporary breeding
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Optimising inputs
2. … thanks to disease-resistant varieties
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Substitute inputs 
with varieties bred for organic systems

The organic gap Useful varieties lost along the way?

Organic seems to be
less productive and less stable 
than conventional

But what are ‘organic systems’ actually? 
One-size-fits-all?
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Seeds as part of the agro-ecosystem
but where to start from?

Breeding for specific adaptation One variety for each farm?
• Breeding business model is for 

wide, not specific adaptation

• Think outside the box
• Evolutionary breeding

• Integrate breeding and 

management at a landscape scale

• Better decision support
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Seeds and Deeds: 
wheat varieties on show today … 

System 
redesign

Input 
substitution

Input 
optimisation

Industrial 
system

On-farm variety 
testing is a 
starting point

REVELATION, 
EVOLUTION, CRISPIN, 
DUNSTON*, MOSCHUS*
Bred in and for “optimised 

conventional” (UK, *Germany)

EHOGOLD, 
EDELMANN
Bred for organic 

in central Europe

ORC WAKELYNS
POPULATION
Evolutionary breeding 

into organic in UK
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Seeds and Deeds: 
… as part of a collective experiment
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Seeds and Deeds
an evidence base of varietal performance…

2017/18 interim results 
yield and protein

How yields and varietal ranking changed 
across participating farms in 2017/18
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2017/18
All data, all variables 
(PCA)

Yield correlated with 
cover and ear density

Seeds and Deeds
… and of all the real-farm variables behind it
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Seeds and Deeds
… and of all the real-farm variables behind it

2017/18
All data, all variables 
(PCA)

Yield constrained by 
abundance of perennial 
weeds
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Seeds and Deeds
… and of all the real-farm variables behind it

2017/18
All data, all variables 
(PCA)

Protein negatively 
correlated to the 
abundance of monocot 
weeds
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Seeds and Deeds
including real-farm 
management

• Plot-scale = the potential

• Field-scale = the system 
especially weed 
management

Short variety, 

weed surfer 
passed

Tall variety, 

weed surfer not 
possible

25-cm wide with 

inter-row hoeing 

Tall vs. short variety and weeds 
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In conclusion

System 
redesign

Input 
substitution

Input 
optimisation

Industrial 
system

Embedding the research process in farming is system redesign:
• empowerment, capacity building, ‘working together’ 

• can generate solid evidence and 

• provide decision support for all farmers, supply chains and more

Input-intensive Knowledge-intensive
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Thank you
www.organicresearchcentre.com

www.liveseed.eu
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