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* Launched in September 2020

* Represents farmers who carry
out on-farm trials

* Particular emphasis on pre-
commercial tech

e Current membership ¢3,700

>800 of whom are farmers



Farmer-led research

* For the farmer with a
curious mind

* A spray miss is never a
mistake, it’s a learning
opportunity

* The role of science

e Push the boundaries, co-
create the tools of 4AR

* A culture of sharing
* Payment for on-farm trials
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A Platform to Rate Organisms
Bred for Improved Traits and Yield

PROBITY
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* Increase in UK
agricultural productivity

over next 25 years must
equal previous 50.

* But wheat yields have
plateaued
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_,4\ The plant-breeding challenge

* Precision Bred Organisms
offer significant
opportunities
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P
Q_%\ PROBITY Approach

* Take 1kg of seed & multiply to 100t batch for
processing in <3 yrs.

* Field trials monitored by farmers working
closely with scientists and field agronomy
experts.

* Produce processed into iconic British brands
or fed to livestock by end users.

* |n parallel, edit 3 leading wheat varieties and
1 ryegrass with the new traits.

* Start of a pipeline of tested novel traits.

* Deliver a farmer-led platform to test novel
traits as a service.
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The o
trials

PBO/TILLING

Harvest 2024

-Clare
L -Fielder
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1 Promise

I&] cadenza

Control

n-farm
olatform

* Multiply up seed from
1kg to 100t

* Process

batch-scale & evaluate
* Small-plot & field-

scale as

* On-farm forage

feeding

at bench +

sessments

trials

2024/2025 season

Multiplication

HEN

Work Package Two
Bench-scale testing

Work Package Four
Confirm analysis; introduce into PRG

Work Package Three

Replicated small-
plottrials

pr =
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2025/26 +2026/27 seasons

Farm 2

On-farm trials by

Farm 3 I
Farm 10

Crop managementreglmestested onPBO

Replicated
small-plot 1
trialsrepeated
& extended

2026 + 2027

Work Package Two - Batch-scale testing

\ \‘:\' 2 >
\\Q\\\\\\\\ .";

Work Package Four - On-farm feeding trials
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How farmers are involved

PROBITY Pioneer PROBITY Pathfinder #PROBITY Pledge
25 farmers growing Thought-leaders with Find out about
clha of PBO wheat credible networks to PBOs & join the
or barley 2026, 27 drive discussion discussion

Sequence
Circle

Sequence
Circle

Sequence
Circle

Innovate
UK
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Sequence
‘ TECH

FARMER

Forums ~ What's new ~ Resources ~ FarmTV Farm Compare ~ Calendar ~ Members ~

Notice: By taking part in this forum, you consent to your data, such as posts and reactions, being analysed by the research team. For more information of¥
Participant Information Sheet and full consent form, which are available in Forum Resources. Please use an anonymous username and do not post any pers\
you have any questions, please contact skye@bofin.org.uk

Forums » Knowledge in Farming - The Sequence Circle

Take the #PROBITYPledge

ofin - (© Friday at 1:36 PM

Ignore thread

Friday at 136 PM

————————— —

What is the #PROBIT YPledge?

o The #PROBITYPledge is your commitment to engage in
skye @ bofin open, Informed discussions about precision breeding in

Member

agriculture. By taking the pledge, you commit to spending a
Ied e minimum of one hour to join a community of farmers,
scientists, and food processors to learn about this

technology, ask questions and share your views.

How to Participate
+ Take the #PROBITYPledge by signing up below and share.
your commitment on social media
* Visit The Sequence Circle (log-in required) to connect
with others and join the discussion
* Access our resources to learn more about precision
breeding

Your Voice Matters
By taking part you can help ensure that the implementation
of these technologies aligns with the needs and values of

British farmers. Take the #PROBITYPledge and be part of
Take the #PROBITY shaping a sustainable, innovative future for British

Pledge & Join the agriculture.
SGQUence Circle Find out more at www.bofin.org.uk/probitypledge
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The #PROBITYPledge is your commitment to engage in open, informed discussions about precision breeding in agriculture. By tal
minimum of one hour to join a community of farmers, scientists, and food processors to learn about this technology, ask questic.

How to Participate:

- Take the #PROBITYPledge by clicking here and share your commitment on social media.

- Explore the other threads here, on The Sequence Circle, and join the discussion by creating your own thread or commenting on existing ones,
- Access our resources to learn more about precision breeding by clicking here.

Why Take the Pledge?

Precision breeding technologies offer exciting possibilities for British agriculture: Crops that are more resistant to pests, diseases, and climate change; reduced reliance on o
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The University of Consumer

Stakeholder r
Nottingham Perspectives

Views

e Stakeholder acceptance

Thematic analysis of | Mixed methods analysis
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Previous survey: GMOs vs PBOs

What best describes how you feel about GMOs? What best describes how you feel about PBOs?

0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

You would be happy to grow them commercially if
they're approved for cultivation in the UK

You would be happy to grow them commercially if
they're approved for cultivation in the UK

You would be happy to grow them in a research
trial under current regulations, but not

commercially You would be happy to grow them in a research I

trial, but not commercially

You would only grow them in a research trial if
they were regulated the same as conventional

crops
You do not intend to grow PBOs, but happy for .

other UK farmers to do so

You do not intend to grow GMOs, but happy for
other UK farmers to do so

PBOs should not be grown in the UK I

GMOs should not be grown in the UK

You don’t know enough about GMOs to make an
informed decision

You don’t know enough about PBOs to make an
informed decision

Source: BOFIN member survey Feb 2023; n=85; 81% farmers
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v'PBOs are ‘common sense’ and ‘science’
v"Natural progression in farming
v"Allows quicker and better progress to be made

v If government backs and incentivises PBOs it
encourages farmers to adopt the new technology

v Offer lots of potential to improve farming and
business sustainability but the research should be
thorough anc S afere rolling out

Opportunities
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PBOs: Views from the farm

x Legislative iss ercial trials
% Business security

x Joined up approach needed to prevent
resistance and biodiversity issues

x Tenancy agreements/restrictions could
prevent trialling and uptake

% Public perception of these technologies may
delay uptake — imperative to get the story
right

x Physical setting up of trials (fencing etc) may
be a challenge

Source: BOFIN survey and follow up calls, Feb 2023

The Seed Specialists
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Co-existence measures

What best describes how you feel about co-existence measures to protect those farmers who do not
want to grow PBOs?

0% 5% 10% 15% 20% 25% 30% 35% 40%

No measures — PBOs will have very little impact on farmers who don’t want to
grow them

Responsibility of non-PBO grower—it’s up to them to protect their crops if they
feel they will be contaminated

Responsibility of PBO grower— a voluntary agreement that PBO growers will aim
to minimise any potential for contamination

Mandatory restrictions — regulations are imposed stipulating buffer zones and
minimum distances around PBOs

PBOs should not be grown at all in the UK

You don't know enough about PBOs to make an informed decision
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Qﬁ The role of plant-breeding

What best describes how you feel plant breeding research could be improved to develop new traits?

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Science-led — we should always make the most of the latest advances, including new genetic
technologies

Farmer-led — precision bred developments should proceed with caution, hand-in-hand with
developing the farming systems into which they will be introduced

Status quo —the current plant-breeding system may need refining, but it works and traits
should remain conventionally bred

Complete overhaul —the current system is broken and the pursuit of new traits just makes it
worse
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Trait discovery

Put the following trait discoveries in order of priority for R&D

Pest and disease tolerance/resistance _ ‘ ‘
Rooting ability/soil improvement _ ‘ ‘ ‘
Drought/salinity tolerance _ ‘ ‘

Human nutritional needs (e.g. high iron)

Food safety (e.g. low acrylamide)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Top preference  m 2nd Choice  ® 3rd Choice 4th Choice 5th Choice Least preferred

HOWEVER, despite priority order many, many farmers believed all are important
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Precision Breeding — the challenges
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* The legislation
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Genetic Technology (Precision Breeding) Act
A 2023 — the approval process

STAGE ONE bl Advisory Committee on Releases to the Environment

‘Marketing
Notice' to

After PB status is
Defra

confirmed can apply for

ACRE requests food/ feed authorisation
further information

via an ’Information

N notice’. This must

“ﬂi’t‘l‘:‘:':‘g be submitted within
90 days

complete
Defra informs notifier ]‘

Acknowledgement 1
- * L8 B &8 &8 |
of receipt

Defra checks

‘ I Defra

! 'y confirms Notification,

L. plant(s) is a ACRE report
o PBO and Defra

Marketing ——— . .
decision are

N assessment. A _
Notice is Defra decision published on the
Register

that Marketing Notice
is not complete

passed to recommendation

ACRE on PB status is

made within 90

Defra
concludes

1

1

1

ays 1
* 13 November 2025 - v RS
Defra must make

* 90-day process " assonss |

practicably possible:
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Genetic Technology (Precision Breeding) Act
A 2023 — the approval process

Developer applies criteria and determines which tier their PBO falls within

STAGE TWO ——" ==

i £

Food Sta n d a rd S Developer submits notification via FSA online Developer submits application via FSA online Ap p | icant Ied trlage
portal portal
Agency : P
FSA acknowledges receipt FSA acknowledges: reFelpt and checks
(Notifications may receive an audit check to ensure application
tiering is correct*) ¥
C.Iarlﬁcat_lon R FSA conducts bespoke
Vil dppliicant safety assessment
(as needed) [t q
H ¥
; : - Two regulatory routes
FSA prepares and makes its recommendation FSA conducts risk management and prepares
to Minister its recommendation (”Tie rs” ) :

v H

° N Ot et O e n Ministerial Decision 5 SEECCLTEETREEEEER FSA makes recommendation to Minister
PBO Authorised PBO Not Authorised M 0_a t g I d 5 g
® Open-endEd : * *Any PBOs that are determined to meet Tier InIsteria ecision
2 ” 2 criteria will be diverted into Tier 2 and will ma k| n
FSA notifies developer and = need to meet the requirements of the Tier 8
: s FSA notifies developer
adds PBO to publlc reglster 2 app'ication process.
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* Transgene-free material

at ‘l.
[ — e T ‘L «L‘) 2y AN Research and Innovate
e ABERYSTWYTH [BIVESela Elsoms~ Ffirstmilk Newby Parimeyships Lid C’)ll)f%‘i;ﬁ/\ Development - UK

The Seed Specialists The Regenerative Co-op

GCIIED) B zivsongriltoch MM g

Centre




S
@?j\ CRISPR and the transgene

gene-edit + gene-edit
transgene only
2\ -~V
Transgene carrying CRISPR/ no gene-edit or transgene
Cas9 tool is defivered to plant transgene only

cell's DNA
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he 2025/26 TILLING trial
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PROBITY Pioneers — three roles

Trial Monitor
Data recording
and operation

PRIME PIONEER

[GTlml l EGTICTLI

OR STANDARD OR WITH AGRONOMICS
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Light Leaf Spot Enhancing
Resistance And reducing
Susceptibility with EDiting
LLS-ERASED
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The oilseed rape challenge

ERASE

Winter ollseed rape yield loss caused by diseases and growing area

e Up to £300M/yr losses from

I_LS 350 - mmPhoma s Light leaf spot —Winter OSR area (ha) 700,000
* Multicyclic disease m T
 Poor ratings _m | mm%
* Ineffective fungicides Em | m'mg
e Pathogen mutates z 150 e d
100 200,000 2

50 - 100,000

0 - 0

2015 2016 2017 2018 2019 2021 2022 2023 2024

Defra pest and disease survey
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Agri-Tech

Centre

Project
Management

(¥ 4

Disease
Management
Tool

\&/. The LLS-ERASED Approach

ERASE

Regulatory
alignment

* A precision-bred line with reduced

e m 7
John Innes Centre mg‘éﬁg‘;;“}_,mﬂ
. atform to develop New d ion-
¢ A bra nd new d|Sease'ma nagement new precision-bred Trials suppeov:t s?lzltzl:'lnand
tool material Pipeline forecasting models
CIBUS uriversitot U
* New grower-led platform CRISPR Patfioeeh

material dynamics

Farmer
Engagement

Community INSIGHT INVOLVEMENT Knowledge

Involvement TRAIT hub
TRIALISTS

OSR CIRCLE

INNOVATION COMMUNITY,
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Transgene free specific edit
Del/Insertion

Base pair change

Develop & Validate
Editing Reagents Edit Protoplasts & Regenerate Shoots

Transfer Edited Shoots to Soil
Complete QC Checks & Produce C, Seed Seed increase, line selection, initial lab/GC/GH

bioassays? First field trials... 2>

Options for initial
crossing, etc
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Primary purpose of PROBITY is to test
novel traits in non-commercial lines.

Why?
1.

GCIIED) B vsongristoch M

2 A pipeline of new traits

= ""f"!;: /]\ TGW Pest
M
= NN e UHEES
Resistance

N Nitrate use
3 efficiency

Clarify benefit of a trait before
commercial introduction

Stimulate farmer interest in traits with
end-user benefits

Refine application/understanding of _

traits destined for export markets

Springboard to Europe for imported
traits from US, Asia, Australasia
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Thank you

tom@bofin.org.uk, laura@bofin.org.uk,
skye@bofin.org.uk, Clemmie@bofin.org.uk
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www.bofin.org.uk

2
>

@bofinfarmers
Bofin — British On-Farm Innovation Network
+44 7771 518475, +44 7483 238577

Join the Sequence
Circle
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