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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

e Can we do more?
» Starting from the seeds

Department
for Environment

Food & Rural Affairs

« and from the way we generate and manage data

ambrogio.c®@organicresearchcentre.com
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w1 He transition to agroecology

Farm as More efficiency Less harmful, Farm as
“natural” inputs
factory ecosystem

Industrial _ Input __ Input __ System
system - optimisation ~ substitution redesign

o This is a framework: not necessarily a linear journey

o Easy to find barriers, possible to get backwards

00010 © BUt useful to undeapngggﬂgo&ggeggcmgcme and where to go
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awrrv 1 he classic example: pest control

L
L 2
L
“
Lot of pesticides Less, targeted Biologically based*, Natural enemies
pesticides pesticides %

L
: .
N )
N a
N | |
N [ ]
N

Industrial Input , Input , System
system optimisation ~ substitution y redesign

)
.
L)
L )
L
*
L Q’
L
L

.

03/07/2019 ¢‘ ambrogio.c®@organicresearchcentre.com #NOCC19



ORGANIC

3/15
RESEARCH
CENTRE

wwrev T he classic example: pest control

Aphids on crop
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Diversity of semi-natural
environments

Natural enemies of aphids
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. Seeds and deeds in transition

Technological  Varieties with Varieties Locally
package disease resistances adoa:'pg:\cilcto adapted seeds

Industrial Input Input System

system optimisation substitution redesign

Farm = factory : Farm = ecosystems
Seeds = inputs Seeds = part of the system

03/07/2019 ambrogio.c®@organicresearchcentre.com #NOCC19
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* ‘Green Revolution’ model

variety

 input-responsive varieties + inputs
« Adapting the environment to the

Green Revolution*

Lakshman Yapa

University Park, PA 16502

What Are Improved Seeds? An Epistemology of the

Department of Geography, Pennsylvania State University,
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e.g. water availability

The technological package
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e.g. soil fertility
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w1 he technological package

‘Green Revolution’ model Pare Patrokogy (2013) 62 (Suppl 1) 115-121

input-responsive varieties + inputs

Adapting the environment to the
variety

1970-90: more N, more yield

ambrogio.c®@organicresearchcentre.com #NOCC19
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w1 he technological package

‘Green Revolution’ model

input-responsive varieties + inputs

Adapting the environment to the
variety

1970-90: more N, more yield
1980s: more fungicides

ambrogio.c®@organicresearchcentre.com

The Evolution of Fungicide Resistance 37
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Figure 2 Wheat yields and fungicide use in the UK 1960-2013. ) Wheat ylelds
{source: Cereal Production Surveys, Defra); i percentage of arops sprayed with fungi-
cides; A average number of sprays per season (Defra annual survey of winter wheat
pests and diseasesi; | introduction of main fungidde groups; updated from Lucas
{2006),
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1. Better nutrient use efficiency

ELM FARM

Pare Patokopy 12013) 62 (Swopl 1) 11512

* 1990s-2000s,
“more yield with same N”
Input optimisation

« 2010s... yield plateau,
what next?

L 0 "wn ™ .

ambrogio.c®@organicresearchcentre.com #NOCC19
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Optimising inputs
2. less fungicides ...

The Bvohton of Fungode Aounlarcn b 14

ELM FARM
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o Figure 4 The incidence of the G141A mutetion confersing resistance to Qol fangloides
1960 1970 1980 1990 2000 2050 in fwmpean popelations of Iymowptocks Bt n J00L from Lwcar ond Froow
Your (20080). Oniginal dara provided by K M Kuck and the Fungicide Resistance Action
Figuie 2 Wheot ylelds and fungickde use i the UK 1960.2013. @ Wheat yields Commities.
[source: Comnal Production Surveys, Defral; il poscentage of cops sprayed with fungs- 27 CHAPTER TWO
odes: A average number of speays per season (Defra anmual suevey of winter wheat Aduses in Appkod Mcchidgy, Voluns 9 e
pess .é" dsessen ' roduction of main fungidde groups: updated from Lucas f:“:::z.r;'« 1014/ xenbe 2014 09 (01 quﬂl:’u":: 2
(20006,
The Evolution of Fungicide
Resistance
John A. Lucas’, Nichola J. Hawkins and Bart A. Fraaije 7
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Disease resistance

Optimising inputs

7/15

2. ... thanks to disease-resistant varieties

However ...

a key trait in contemporary breeding | pHiLosorHicaL

TRANSACTIONS B
rsthroyalsoietypubliching.org

and pests ~
Christopher C, Mundt*

Conmnts bats avalabie a1 Sownalea

Infection, Genetics and Evolution Review e@.

-

journal homepage: waw. alseviercom/locate/mesgid

Rapid emergence of pathogens in
agro-ecosystems: global threats to
agricultural sustainability and
food security

3 ) Plant Pathology (2013) 62 (Suppl. 1), 115-121 Doi: 10.111 1ppa. 12165
Durable resistance: A key to sustainable management of pathogens

NRS TUM, LK

Constraints on breeding for disease resistance in
commercially competitive wheat cultivars

R. W. Summers®* and J. K. M. Brown®
“RAGT Sewds Lid, Grange Road, ickieton, Saffron Walkden, C810 1TA' and ®Jotn Innes Contre, Novwoh Research Park, Colngy. WV

A\
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Optimising inputs

2. ... thanks to disease-resistant varieties

Fw ey Cereals 2019: Alarm as rusts infect
—

resistant wheat varieties
MO i
f“‘ ! : \‘_ » :

Louise Impey
12 June 2019

There are growing concerns that new races of yellow and brown rust have overcome

vanetal resistance in wheat, with high levels of both diseases being seen on varieties with

good resistance ratings
ambrogio.c®@organicresearchcentre.com #NOCC19
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with varieties bred for organic systems
The organic gap Useful varieties lost along the way?
=-OL\/\ Locaton! Location2 Locaton3  Locationd  Location §
namre ConvOp ConvOmg ConwOmg ConvOg Conv O
COMMUNICATIONS 0 0
oon wosnevsron-conser IRRIETS s % s
w0 10 =

A global meta-analysis of yield stability in organic i,s -

and conservation agriculture L .

Samuel Krapp® ' & Marcel GA. van der Hejden ' 7 : ::
Organic seems to be s gl ol gy oy Ay g e
less prod uctive and less stable conventional systems were compared at cach location. Genotypes are ranked

. from | =highest yield to 35 = lowest yield.
than conventional
Evidence of varietal adaptation to organic farming systems
Kevin M. Murphy *. Kimberly G. Campbell®, Steven R. Lyon ®. Stephen S. Jone
But what are ‘organic systems’ actually?
One-size-fits-all?
ambrogio.c®@organicresearchcentre.com #NOCC19
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Seeds as part of the agro-ecosystem

but where to start from?

e.g. water availability

Breeding for specific adaptation

One variety for each farm?

 Breeding business model is for

@ ‘ng wide, not specific adaptation
@ -  Think outside the box
ﬁv  Evolutionary breeding

* Integrate breeding and

g % g} management at a landscape scale
Ht) ..

 Better decision support

e.g. soil fertility

[ = Pp-= p-=
‘J /
03/\677‘%9145 ambrogio.c®@organicresearchcentre.com #NOCC19
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wheat varieties on show today ... T e

System

Input
redesign

Input
substitution

optimisation

Industrial
system

REVELATION,
EVOLUTION, CRISPIN, EHOGOLD, ORC WAKELYNS
y DUNSTON*, MOSCHUS* EDELMANN POPULATION
i Bred in and for “optimised Bred for organic  Evolutionary breeding
NESEED conventional” (UK, *Germany) in central Europe into organic in UK

#NOCC19
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=" .. as part of a collective experiment
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an evidence base of varietal performance...

2017/18 interim results
yield and protein 6

ELM FARM

Variety

@ Basset
@ crispin
. Evolution

Variety . Montana

—asset

l
Yield (Vha)

w— Evohtion

. Spyder
@ vocce

- Sk
—Spyce:
- YOo.CCP

1 2 3 4 5
Farm Average Yield(t/ha)
How yields and varietal ranking changed
across participating farms in 2017/18

eﬁiﬁ;_%

Grain Yield

03/07/2019 ambrogio.c®@organicresearchcentre.com #NOCC19
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2017/18
All data, all variables
(PCA)

Yield correlated with
cover and ear density

PC2 (22 9% explained var.)

03/07/2019

Seeds and Deeds

=" .. and of all the real-farm variables behind it

28 0.0 25
PC1 (43.8% explained var.)

ambrogio.c@organicresearchcentre.com
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2017/18
All data, all variables
(PCA)

Yield constrained by
abundance of perennial

weeds

PC2 (22 9% explained var.)

03/07/2019

13/15

Seeds and Deeds

=" .. and of all the real-farm variables behind it

PC1 (43.8% explained var.)

#NOCC19
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2017/18
All data, all variables
(PCA)

Protein negatively
correlated to the

abundance of monocot
weeds

03/07/2019

PC2 (22 9% explained var.)

Seeds and Deeds

... and of all trhe real-farm variables behind it

25

PC1 (43.8% explained var.)

ambrogio.c@organicresearchcentre.com

50
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I%ARM Seeds an d Deeds [ Tall vs. short variety and weeds }

including real-farm
management

Tall variety,
weed surfer not

- Plot-scale = the potential B e
+ Field-scale = the system ' i e e

especially weed
management

A
\

25-cm wide with {x

; ' Short variety,
Field-scale experiments reveal persistent yield gaps in | ¥ X B weed surfer

low-input and organic cropping systems passed

. -: A, 8 8 g A 49 A SR -
Alexandra N. Kravchenko™', Sieglinde S. Snapp?, and G. Philip Robertson™® | - B O {4 AN TR AN B 39 VR

03/07/2019 ambrogio.c®@organicresearchcentre.com #NOCC19
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e In conclusion

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

System

Input
redesign

Input
substitution

optimisation

Industrial
system

Input-intensive =-————————0wu3 Kpowledge-intensive

03/07/2019 ambrogio.c®@organicresearchcentre.com #NOCC19
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Thank you

www.organicresearchcentre.com
www.liveseed.eu

LIVESEED @

This project has received funding from European Union’s Horizon 2020 project Liveseed
(‘Boosting organic seed and plant breeding across Europe’) grant agreement No 727230
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