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WELCOME TO REAP 2019

Poul Hovesen, Director of Farming at Holkham Farming Company
The agri-food system needs to change; the big
debate is about the direction.
As a farmer I am aware of the challenges: the industry
has struggled to break the yield plateau, resistance is
increasing to pesticides and soils are deteriorating.
At REAP 2019, we talked about the concept of One
Agriculture, a food system that is good for people
and the planet.

Speakers presented the latest research, new
technologies and practices designed to increase
productivity, profitability and sustainability.
This is the sixth REAP conference following the
launch of Agri-Tech East in 2014. We are the UK’s
longest-running independent agri-tech membership
organisation, recognised both within the UK and
increasingly in the international community.

We are delighted to have members and delegates
attending the conference from South Korea, the
USA, India, mainland Europe, and most of the UK.
Agriculture is a global industry and we need to be
competitive. We also have a responsibility to bring
the best ideas, tools and practices to our ecosystem.
We hope REAP 2019 has provided the vehicle to
stimulate fresh approaches, inspired ideas and
prompted new partnerships.
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INTRODUCTION:
INNOVATING TOWARDS
ONE AGRICULTURE
Improving the productivity of agriculture has the
potential also to be good for animal welfare,
human health and that of the planet.
Agri-Tech East members are farmers, technologists,
entrepreneurs and researchers, and a key topic of
discussion is always how to use agri-tech to improve
the profitability and sustainability of agriculture.
Of particular interest are ways to improve soil
health, reduce reliance on synthetic fertilisers
and plant protection products, better manage
reserves of fresh water and use data
effectively to support decision-making.
If these measures are implemented as part of
an integrated approach, food systems can work
with natural systems instead of against them.

This concept – One Agriculture – was introduced
by Agri-Tech East at REAP 2019.
But what is the roadmap for achieving this vision?
Speakers and delegates at REAP 2019 discussed
this issue and were given an insight into the
emerging agri-tech that is addressing the challenges.
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FOREWORD: GROWING BETTER FOR PEOPLE AND PLANET
Agri-tech offers solutions

Dr Belinda Clarke, Director of Agri-Tech East – soon to become Agri-TechE



Innovation is about finding solutions to problems
and this often happens at the ‘intersections’ where
different perspectives give new insights.

Good solutions require a cross-disciplinary
approach and future solutions are unlikely to
reside solely in one part of the industry.

Our membership is united through a passion and a
commitment to improving the productivity and
sustainability of food systems, but bring diversity
through their experiences, skills, technologies,
views, and ways of thinking.

The need for a systems approach to the global
industry is now gaining traction.

Improving soil health – enhancing the soil
ecosystem and its organic content increases its
capacity to produce more with fewer resources.



Integrating carbon capture with storage –
carbon is captured in cover crops, hedgerows,
trees and soil. It can also be repurposed.



Renewable energy – energy generation from
products that would otherwise go to waste can
decrease emissions from fossil fuels.



Healthier livestock – improving productivity and
welfare of livestock can contribute to a reduction
in methane output and use of antibiotics.



Genetic improvements – building the
resilience of crops to adverse environmental
conditions and disease will reduce requirement
for plant protection.



Understanding the big picture and

interactions within food systems – technology
for sensing and monitoring, predicting,
forecasting and modelling will enable data from
the real and digital worlds to be combined to
improve decision-making in real-time.

“If everyone is moving forward together,
then success takes care of itself.”
– Henry Ford

All have major and potentially differing contributions
to make to the challenges facing the industry, and
bringing this together within the cluster creates the
opportunity for innovative responses.
We chose ‘One Agriculture’ as the topic for this
conference soon after REAP 2018.
The idea was to get people thinking about the
dynamic between the natural and cultivated
environment as an integrated system, with
nutrients cycling between the different functions,
and where change in one aspect creates an effect
on other elements in the system.
It is crucial in food production that policy is
underpinned by sound science. However, there are
still considerable gaps in knowledge.
There is need to consider science from a more
integrated perspective, to broaden the reductionist
approach that has characterised knowledge
generation and discovery research.

We saw this recently in the publication of the
Food and Land Use Coalition (FOLU) report
‘Growing Better: Ten Critical Transitions to
Transform Food and Land Use’* which reinforced
the concept but also, importantly, injects some
economic perspective.
We hope this will encourage global businesses,
governments and NGOs to recognise the value of
One Agriculture and put it at the heart of their
policy-making.
The size of the prize has now been shown;
achieving this goal will need investment but it is,
we believe, the way forward.
We have in our network the innovative farmers, the
globally-leading research, the exciting new
technologies and the enabling ecosystem to help
make One Agriculture a reality.

*Growing Better: Ten Critical Transitions to Transform Food and Land Use
is available at www.foodandlandusecoalition.org/global-report
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THE TIME IS RIGHT FOR
ONE AGRICULTURE

CHANGE THE GAME THROUGH A SYSTEMS APPROACH
John Crawford, Chair of Strategy and Technology at Adam Smith Business School at the University of Glasgow

Chaired by Susannah Bolton,
Knowledge Exchange Director at AHDB
“Agri-Tech East has always been about encouraging
interlinking at the interfaces, as this is where
creativity and new innovation emerges. The
concept of One Agriculture starts to take us to an
even more exciting place, where we’re talking about
interconnection across boundaries, seeing things
from a very different perspective – and this is
where exciting new ideas and new concepts will
come from.”

It can be argued that the challenge we are facing
with food, climate, environment and energy has
come as an unintended consequence of the way
that humans interact with the environment.

This gave birth to the reductionist approach in
science that is seen today, where different disciplines
of scientific research operate in isolation.

However, agriculture is not the sum of its parts and
this simplistic approach has been very damaging.

The Green Revolution was a fantastic scientific
achievement – it prevented many people from
starving – but it was very focused on the single goal
of increasing yield, and you need a whole food
system approach to understand the complexity of
the global challenge that we are facing.

Let’s change the whole game
When everything is connected it increases the risk of
system collapse, that is true, but it also increases the
chance for what I have termed “contagious recovery”.

This ‘reductionist view’ can be traced back to
Newton, who equated the natural world to a
machine with component parts and functions
that are predictable. The assumption is that by
studying those parts in detail you can understand
how it all works as a whole.

The FOLU Report showed how you could have an
impact across the whole network if there is
change at the hub. The result will be improved
human health, repair of the environment and
better soil health.

Agriculture is not the sum of its parts

SPONSORED BY

AHDB
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Linear thinking (“maximise yield”)

vs

non-linear, systems thinking (“multiple goals”)
Diagram from John Crawford

For example, China is at a tipping point. If it goes
towards a western-style, American diet, we’re all
at risk, not just China. However, if China
refocuses its diet on meeting the nutritional
needs of its population, not only can it remain
food self-sufficient, it can also reduce its impact
on the environment.
For me the key opportunity of technology is not to
play the wrong game better but to change the game.
Taking a systems approach or One Agriculture
approach could be the real game-changer,
particularly in the application of technology and
big data to agriculture.
Technology and data provide simultaneous
knowledge of the whole system. I can imagine a
future where we’re going to have real-time
knowledge of our food, our own health and the
health of the environment.
If you can measure something you can manage it
To take good advantage of that data we need
better, more appropriate concepts that embrace
the systems approach, not just bolting technology
onto what we already do to make it more efficient.
I would like to see a really genuine change in the
way that farmers and scientists work together to
remove the boundaries.
The role of farmers is critical. Farming is one of
the few industries with reach and governance
that can actually generate the change that’s
needed to address the environmental and climate
crisis that we have.

Change at the hub improves the whole system

Soil as a hub:
– stores 70% of our water
– produces 99% of our food

Diagram from John Crawford

So what might a transformation to One
Agriculture look like?
I think the concept of One Agriculture is about
how to blur the boundaries. Not just how we
create it in a philosophical sense, but how we
actually do it, so that in ten years the food system
doesn’t just have a benign effect on the
environment, it actually repairs the environment
and supports human health.
The other fundamental point when you take this
more complex systems view is that you do not
optimise a system by optimising its parts.
Complexity is a challenge but we need to embrace
it, not eliminate it, and it can be our friend – the
“contagious recovery” concept.
Innovation needs to be cross-discipline; food
chains need to be shorter and more responsive.
And lastly, the concept of One Agriculture is about
building more future, not about trying to get a
bigger slice from an ever-shrinking cake.
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MIND-SETS ARE CHANGING
Simon Doherty, Senior Vice President of the British Veterinary Association
When people think of One Health, the immediate
thought is of reducing antimicrobial resistance.
This approach is achieving results – we hit the UK
RUMA 2020 target for a reduction in antibiotic use
in livestock two years early – however the concept
is wider than this; it is about a ‘trans-disciplinary’
approach to global challenges.

“In the UK we believe that the major driver of
resistance is prescribing for humans …
nevertheless, we appreciate that good farm
management, biosecurity and animal husbandry
systems are vital to minimise the occurrence of
disease and therefore reduce the need for
antibiotic use.”

We’re now seeing collaboration around the use of
antimicrobials between veterinary and medical
professionals filtering through to how we deploy
medicines on-farm.

– Professor Dame Sally Davies,
Former Chief Medical Officer for England

For example, antibiotic sprays are often used to
treat pigs when they “tail-bite”, but the problem is
multi-factorial and improving the environment and
nutrition, and adding enrichment, can help to
reduce this type of behaviour.
Campylobacter is a major cause of gastroenteritis in
humans. The bacteria are more prevalent in poultry
that are stressed, so improving the environment for
poultry is important for controlling this bacterium.
However, while raw meat is not the major source of
human infection, better public knowledge of good
hygiene practices such as hand washing before and
after preparing food has helped to reduce the
impact of this disease.
Going forward, herd level health planning is about
vets and farmers working together; for example,
we have seen an increase in vaccination, which will
further reduce the disease risk of infection.
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Sustainable intensification requires ‘climate smart
agriculture’ – we need to look at how to improve
productivity to produce better quality livestock with
fewer inputs, but it is important to look at the
whole picture.
It may be possible to measure carbon dioxide
emissions from livestock, but what is not clear is
how grassland sequesters carbon.
By taking a One Health approach, we are
seeing a huge shift in mind-sets.
Early in her role as CMO, the former Chief
Medical Officer for England, Dame Sally Davies,
was perceived as being quite critical of farmers
and vets, but she has gone through quite a
transition and become an advocate of where we
are and what we’ve achieved.

Although we have had environmental organisations
alongside veterinary organisations and human
health bodies, until now the farming community
hasn’t explicitly been part of the UK One Health
Coordination Group.
I see an important role for farmers. To gain their
buy-in and support there is a need for them to be
very much at the One Agriculture table.

ONE HEALTH IS ALREADY
ACHIEVING RESULTS
Heleen Prinsen, project leader at the Southern
Dutch Organisation for Agriculture and Horticulture (ZLTO)
One Health in the Netherlands has developed as a
response to incidents where disease outbreak in
animals has had an impact on human health.
These challenges were 1997 swine fever, 2001 footand-mouth disease and 2003 avian influenza. To
control these diseases the decision was made to
bring animals indoors to reduce the risk to the
human populations.

However, this decision backfired as it fuelled
a distrust of farmers.
The problem came to a head in 2004 with an
outbreak of cattle-related MRSA, which started to
affect the medical care of farmers. The cattle
could infect humans but it was not passed from
human to human, however this was not
understood, which led to the medical
establishment insisting that farmers be treated at
the end of the day when there was less risk of
contact with other patients – and farmers were
often refused ambulances.
This issue was seen again in 2007 with the Q Fever
epidemic which was focused on goats. 95 humans
died and 50,000 goats were slaughtered. There
did not seem to be any pattern in those affected –
young and old, near farms and at a distance – and
this fuelled fear in the community.
There was considerable negative media about
farmers and it was clear how alienated they
had become from the public.
To address this the ZLTO established a committee
to evaluate what had gone wrong with the disease
management and the measures needed to
improve containment of further outbreaks.
The study found that consumers no longer
understood how their food was produced.
The study revealed that the public did not trust
farmers’ assurances that livestock was well cared
for, and furthermore that the traditional links at a
community level between vets and doctors had
been broken.

In the past the strong church tradition had meant
that the village vet and doctor often met for a drink
after the morning service on a Sunday and talked
through the concerns of the week. This informal
bond had been lost and human and veterinary
medicine had become separate worlds.
ZLTO set up a ‘Samedi’ project to recreate this
contact on a local level to gain a better knowledge
of ‘zoonosis’, where disease jumps from animal to
human, and also to encourage a reduction in the
use of antibiotics. It set up a network of coaches to
embed this communication within the community.
This project also looked at disease management in
hospitals and found it was hygiene breakdowns
that had led to the spread of infection. This resulted
in a protocol developed between hospital hygienists
and ZLTO; knowledge of this point of contact in
each hospital also allowed a faster response to
disease outbreaks.
The ZLTO initiative has been successful in reducing
antibiotic use on-farm.
Additionally, it has been working to improve
two-way communication between the public and
the farmer with the #proudofthefarmer campaign.
Learning points
Creating a culture of One Health takes time, effort,
and commitment from farmers. Perhaps the most
important thing I’ve learned in the 15 years that I’ve
been working for a farmers’ organisation is that once
a dialogue has been started and a common goal
identified it’s surprising how quickly you can find it
possible to work towards a better solution together.
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FARMERS’ BREAKFAST: GETTING TO NET ZERO

SPONSORED BY

SAVILLS

Dr Helen Ferrier, Chief Science and Regulatory Affairs Adviser for the National Farmers Union (NFU)
Reducing emissions of greenhouse gas will require
changes, many of which will also lead to
improvements in productivity. The National Farmers
Union (NFU) has set the ambitious goal of reaching
net-zero greenhouse gas (GHG) emissions across the
whole of agriculture in England and Wales by 2040.
Agriculture is uniquely placed to be part of the
solution, as both an emissions source and a sink.
As farmers we have a special responsibility to
protect carbon reserves already in our soils and
vegetation, but not at the cost of reducing our
capacity to feed consumers at every price point.
We know emissions from UK farms presently
amount to 45.6 million tonnes of carbon dioxide
(CO2) equivalent a year – about one tenth of UK
GHG emissions.

10

However, in contrast to the rest of the economy
only 10% of the GHG produced by agriculture is
CO2. Around 40% is nitrous dioxide (N2O) from
synthetic fertiliser use and 50% is methane (CH4)
released by animals and rotting vegetation.
This creates a number of opportunities where
improvements in productivity would have a
significant impact on emissions.
The NFU has identified actions to be taken
under three broad headings:

 Improving farming’s productive efficiency
 Improving land management and changing land
use to capture more carbon

 Boosting renewable energy and the wider
bioeconomy

“Now is the time to do it; we have taken 400
hectares of marginal land out of production
and made it an ecological restoration area.
It’s the best use for that land. It hasn’t
reduced yield but has reduced the fixed costs;
we now produce more per hectare on less

land. Monetarily and environmentally it’s

Round table discussion
Farmers are natural entrepreneurs and they play
a critical role in the future land use system.
The farmers in the room were asked to discuss
the measures they are currently taking to meet
the Net Zero target and to articulate what support
they need to move closer to achieving the target.

better for the farm. In other areas we have

Feedback included:

introduced cover crops to reduce leaching of

 There is a need for more underpinning

nutrients over the winter.
“These measures are increasing our ability to
capture carbon. In 2020 one of our main
focuses will be understanding how arable
rotations and cultivation release or capture
carbon on different land types.”
– Nick Padwick, Ken Hill Farms & Estate

science to help farmers understand how to
better manage carbon cycles

 Soil is key to carbon management – but the
“value” of carbon is unclear

 Agreement is needed around the net zero
baseline survey against which to measure
progress and the unified methodology to do this

 Effective, validated tools are needed with a
unified approach across the industry to measure
emissions created and carbon stored

 Innovation activities need to be offset or
incentivised to compensate for any loss of farm
income – and positive behaviour needs rewarding

 Groups of farmers – or farm clusters – and
collaborations are likely to be successful at
effecting change, to allow a whole farming
approach to various challenges

 There is a need to invest in ‘pioneer farms’ that
can explore best practice

 One size might not necessarily fit all – farmers
need guidance on best practice linked to the
latest new validated and tested innovations

 Carbon trading is an option – new models are
needed by which private sector polluters pay

 Grants are available but the criteria need review
– there is a need for smaller area planning grants

 Gaining the support of the British consumer is
key – could there be a traffic light system for
sustainability on food?

11

OPINION
Emily Norton, Head of Rural Research for Savills
I think a One Agriculture approach to farming is the
only solution. All land use is a series of compromises
and constraints against higher policy priorities, from
national trade policy and environmental protection
to planning and contract law.
Farm businesses are very used to managing all of
these competing priorities within the scope of their
day-to-day activity. The advantage of having a
domestic agricultural policy would be access to all
of these different levers and tools that are available
to us and haven’t been possible before.
Food production is not a luxury, it is essential to
our future security. We can’t just leave the
discussion to academics.
The challenge is not to create an efficient supply
chain that allows people to continue as they
already do – it is to create a sustainable food
system that is good for people and the planet.

“I’m not sure what tools and resources are
available to measure emissions. This is still a
very controversial issue amongst livestock
farmers; many believe that livestock is a
carbon sink and what they produce gets
stored in the ground.”
– Luke Wing, Stockman
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Summing up
In reviewing the feedback from the farmers I
agree that the science underpinning the strategy
is not clear and there is also a need to turn what
is known into improved methods to measure
emissions and carbon storage.
The big question is how to measure and quantify
what we are doing. Farm-friendly tools for
measuring are high on the list for public funding.

There are also questions around valuing carbon
and establishing a pricing system on a commercial
scale to reward positive action.
A number of strands of government support
are available:

 The Transforming Food Programme is a £90m
fund from BEIS

 AHDB Evidence-based Farming Initiative aims to
provide robust evidence of what works on-farm

 Development of a shared prosperity fund

EMERGING AGRI-TECH:
CREATING THE SCIENCE BASE

Lives and loves of cabbage stem flea beetle
Rachel Wells for Jessica Hughes, John Innes Centre

Chaired by Dr Vicky Foster, Head of the British Beet Research Organisation (BBRO)
Environmental issues are much more at the front
of mind now and we know practice must change if
we are to survive new threats to agriculture.

Complacency is coming to an end, and with the
new innovations and mind-sets demonstrated at
REAP I definitely think the future is bright.

SPONSORED BY

BBSRC

Remotely sensing pollinator floral resources
Sarah Barnsley, UEA
Over 1,000 pollinator species within the UK
contribute millions in terms of increased crop
yield; this underlines the importance of
increasing food resources for pollinators in UK
agricultural landscapes.
By restoring ecosystem balance, you can benefit
nature but also increase productivity.
For example, in this project we are using remote
sensing technologies to identify various wildflower
and hedgerow species and therefore the
availability of food on-farm. This way it is possible
to identify any gaps that need to be filled either
spatially or temporally.

Putting some cropped land
towards suitable habitat for
wildlife doesn’t have to affect
profitability either.

There has been a 25% decrease in the area of land
harvested for oil seed rape (OSR) since the removal
of chemicals to control cabbage stem flea beetle.
The adult damages emerging leaves in the autumn
and the larvae feed on stems in the summer. The
damage can be so great that the crop is often just
ploughed back in.
We have been looking at how to breed more
resilient varieties of OSR. A related species with
resilience is kale; when tested in a choice chamber
the beetles showed a distinct preference for OSR.

Advanced breeding techniques will be able to
incorporate into OSR the traits that make the kale
unpalatable to protect it from this disastrous pest.

A study published in 2015 by
Pywell et al demonstrated that
by converting up to 8% of
unproductive cropped land to
habitat, the same level of
productivity could be
maintained overall.

By improving the food supply for pollinators as a
whole you could enhance pollination services and
crop yield.

Image supplied by Sarah Barnsley

Image supplied by Jessica Hughes
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Agri-robotics: autonomy in agriculture

Riding the slime wave: the future of slug control

Jinya Su, University of Essex

Dr Jenna Ross, Crop Health and Protection Limited (CHAP)

Using a combination of imaging technologies can
create improved information for the next generation
of agri-equipment. For example remote sensing
technologies using drones and satellite imagery can
complement monitoring systems on the ground.

The shift to minimum tillage and direct drilling
has already led to a surge of farmer-led research
to find an effective method of controlling slugs. It
is important that scientists work with farmers to
translate these findings into scientific repeatable
outputs for the wider community.

Data is needed to improve the precision of
agri-robotics and automation for tasks such as
fruit-picking and crop-spraying.

Image supplied by Jinya Su
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The uncertainty over the future of metaldehyde
slug pellets is forcing farmers to move away from
traditional chemical molluscicides and consider
alternative control strategies.

Slugs and snails also have the ability to act as
intermediate hosts for a number of parasites,
which can pose a health risk to humans as well as
animals. Protocols are needed to prevent future
arrivals of high-risk invaders, not just to protect
biosecurity, but to protect human and animal
health too.

Image supplied by Jenna Ross

Leaf-specific weed control in vegetable crops
Nikolaos Koukiasas, University of Reading
Innovation in weed management programmes is
being driven by a reduction in herbicides and the
increasing cost of manual weeding.
Of particular interest are developments in robotics
and life sciences that could be integrated with
existing methods to create more sustainable weed
management systems.

Understanding the past, for a better future: archaeology and agri-tech
Henry Webber, University of Bristol
The way in which land was used in the very distant
past can still have a significant impact on land used
today for agriculture.
Where people and particular farming practices
have existed for long periods, nutrients can build
up in soils. For example, WWII remains can affect
the nutrient levels in soils, in some cases nearly
doubling the levels of phosphorus and high levels
of heavy metals. The soil has a long memory.

In the future we may have similar issues but at a
much larger scale that could really impact our
ability, for example, to increase soil organic
matter without loading the soil with heavy metals.
In my work I integrate precision farming and
archaeology. By taking what we know about past
land use of a field, it is possible to make better
and more targeted decisions about the soils and
crops being managed today.
Image supplied by Henry Webber

One example is the use of machine vision by
autonomous robotic weeders to distinguish the crop
from the weed. Herbicide applied as a single droplet
directly to the leaves of the unwanted plants has
been found in field trials to provide higher levels of
weed control and can reduce herbicide use by over
90% when compared to current spraying methods,
without significant yield loss.
Economic analyses have demonstrated that it would
be cost-efficient to use an autonomous machine
compared to broadcast spraying with a tractor.
Image supplied by Nikolaos Koukiasas
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START-UP SHOWCASE:
EXCITING INNOVATION
Chaired by Nicole Sadd, CEO of Rothamsted Enterprises
“Sponsoring the Start-Up Showcase at the 2019 REAP
conference was very important to us and we were
excited to see all that the event had to offer.
As an organisation, Rothamsted Enterprises is
committed to supporting innovation, collaboration
and excellence in agri-tech research, particularly in
the East of England and through our partners such
as Agri-Tech East.”

SPONSORED BY

ROTHAMSTED ENTERPRISES
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HAYBEESEE: World’s first ‘hopper’ robot could
halve farmers’ herbicide use
A new hopping robot that can identify, map and
kill weeds for hours at a time, with minimal
supervision, was launched by UK start-up
HayBeeSee at REAP.

Crop Hopper, a jumping-quadcopter, promises to
deliver large-scale precision agriculture that could
cut farmers’ herbicide usage by 50% or more.
Co-founder Fred Miller has a family farm in
Nebraska, USA, and trained as an aerospace
engineer. To overcome the limitations of drones,
he has developed a whole new classification of
vehicle using the cutting-edge concept of a jumping
robot with a quadcopter underneath to help it
hover a short distance above the ground.
He says: “Crop Hopper only takes up an area of
about 10cm square when it lands but has a large
scanning radius and hops quickly, so it can map an
entire field in a couple of hours. The farmer can
see immediately where the problems are and
consider an effective response.”

Fred Miller, co-founder, and Tomasz Wierzchowski, CTO, of HayBeeSee, with the Crop Hopper

Liam Dolan, co-founder of MoA Technology

MOA TECHNOLOGY: Rapid screening technology for novel herbicide development
A radically different approach to herbicide
development that uses insights from evolutionary
biology to offer new modes of action is being
offered by MoA Technology.

“We have developed a really neat technology that
allows us to rapidly screen naturally occurring
and synthetic molecules to identify potential new
herbicide leads that work in different ways.

Co-founder Professor Liam Dolan says that its
rapid screening process, which uses both whole
plants and active ingredients, should fast-track the
introduction of effective herbicides with low
environmental impacts.

“We can screen their efficacy against entire plants
using imaging processing; from this we can get a lot
of information about how the molecules are killing
the plants and use this to identify new targets.”
By developing herbicides with different modes of
action, MoA Technology is confident that it can
break the herbicide ‘arms race’ and provide more
sustainable solutions to farmers.

Rob Sanders, co-founder of Glas Data

GLAS DATA: Helping farmers to understand
patterns in their data

Glas Data's farm-centric dashboard, GlasCore,
allows you to input agri-data from any source. It
provides fully customisable visualisation and
modelling without the need for specialist skills.
Co-founder Rob Sanders explains: “I could see how
the technology I was using for financial modelling
could be adapted to support farmers.

“For example, our family dairy farm can access data
from the National Milk Laboratory such as butterfat
levels, protein content, and somatic cell count, and
works with a company that collects the milk and
provides temperature and volume readings.
“The idea of Glas Data is to create a dashboard
that brings together these data feeds with
additional information on soils, weather etc. so
that it is easy to see how one variable affects
another on a single screen.”
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ZELP: Capturing cattle ‘burps’ to reduce
greenhouse gases
Cow ‘burps’ have been slammed as a major cause
of greenhouse gas (GHG) – but how much methane
is produced and can it be reduced? These are the
questions being addressed by agri-tech start-up
Zelp, which has developed a way to capture
methane emissions and oxidise them in the field.
Co-founder Francisco Norris says that methane
production provides information on how efficient
individual cows are at digesting food and
converting that energy into milk or mass. It can
also highlight health issues with the animal, a
failure to thrive or bacterial infection.
“Before Zelp it was not possible to access this
information. We are looking at how methane
production differs between different breeds and the
impact of diet. Potentially we will be able to correlate
the emissions to heat, oestrous and calving and to a
number of different value adds for the producer.”
Zelp recently closed a funding round of $1.2 million.
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Francisco Norris, co-founder of Zelp

FOTENIX: Putting lab-quality crop analytics
into the hands of producers
To provide affordable crop diagnostics in real-time,
agri-tech start-up FOTENIX has miniaturised lab
quality technology so it can be used in the field.
Spectral image data is captured with a standard
camera and LED flash and transmitted for analysis in
the cloud, with results delivered to producers’
smartphones. The compact device is the size of a
shoebox and can be integrated into farm equipment.
Co-founder Charles Veys says: “We’re detecting
disease so producers know exactly where and when
to spray. Our goal is that FOTENIX will be integrated
within equipment, as it could deliver immediate
operational savings – and help continue the work of
environmental stewardship, which is becoming
increasingly important to the future of farming.
FOTENIX’s spectral imaging offers the ability to
detect crop diseases, including those with no visual
symptoms such as Light Leaf Spot, and provides
improved prediction of yields.

Ilan Adler and Alex Demenko, co-founders of EcoNomad

ECONOMAD: ‘Waste to energy’ solution

makes biogas production accessible for
smallholders
Anaerobic digestion (AD) turns waste into biogas
and a nutrient rich soil additive – but the current
solutions are too complex and expensive for
smallholdings.
Co-founder Ilan Adler explains that EcoNomad
has re-engineered the technology to create a
more affordable option that uses passive heating
methods and naturally occurring bacteria.

“Our sister company based in Mexico has
developed a biogas unit that has worked well for
smallholders in warm climates. The waste goes into
the system and produces biogas, with a highquality liquid fertiliser as a by-product that can be
used onsite or sold as appropriate.”
EcoNomad is adapting and commercialising the
system for use in more temperate environments.
Co-founder Alex Demenko adds: “Our product
offers a pragmatic solution that could be used by
smallholders or even a riding stable. Getting rid of
manure can be an issue for our clients and our
system turns it into a valuable commodity.”

Charles Veys, co-founder of FOTENIX
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SOFA SESSION: NEXT GENERATION INNOVATION
Chaired by Adrian Percy, Chief Technology Officer for global crop solution company UPL
“One Agriculture is a great theme for the REAP
conference. There is a need to drive innovation in a
different way from what’s traditionally been done
within our industry.
“The generation of entrepreneurs coming through are
purpose driven. I think they’re looking to have an
impact that can be measured in many ways,
including something that is good for the planet.

“Increasingly, people are looking for that win-win
in terms of a product that is efficacious, is
profitable and useful and also enhances
environmental sustainability.”

SPONSORED BY

EAST SUFFOLK COUNCIL

The way forward – how we are going to
promote the industry and sustain ourselves
Tom Collison of Collison & Associates, an agri-food
and agricultural consultancy
The future of farming needs to be sustainable; we
are no longer in a position where we can go and
get a can out of the spray store and apply it to
solve all our problems.
There is increasing consumer pressure across the
globe for food which is both sustainably and
ethically produced; retailers across the board know
this and are making their supply chains match both
of these criteria.
We can’t compete unless we are really good, and
we need differentiation.
However, I have been involved in a couple of EU
projects and the UK is lagging behind other
countries. The French, Dutch, Belgians and
Germans are all more effective at transferring
research to commercial application.
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One farming system, one farming community
Rosie Begg, Head of Farm Strategy at Gorgate
Products Fruit Farms in Norfolk
One Agriculture for me is one community. I visited
13 different farms this year to understand the big
picture and concluded that we need to collaborate
more to combine best practice with new approaches.

I believe that data-driven decision-making will be key
to our farm’s success and we have already benefited
from that approach.

Working with consumers on sustainable foods
Tom Pemberton, farmer at Pemberton Dairies
in Lancashire
I think farming has been a bit slow to respond to
digital technology but is rapidly catching up. I use
digital technology to monitor my cows and see their
history, and what is due to happen next. Gone is the
traditional paper and pen – digital is so much faster
and efficient.

We analysed our blackcurrant data from the past
ten years to look for evidence of any patterns in
yield and costs. The findings showed a significant
drop-off in yield after year ten at one of our farms.
We also noticed that despite the virgin
blackcurrant land being too far away to irrigate,
the benefits from this soil outweighed the lack of
irrigation. This data allowed us to plan our
rotations for the next ten years and will be
analysed regularly.

We are trying to do the best we can with the land
we have and make the product more valuable
rather than produce more. In the farm shop we
buy locally and adapt to what the customer wants.
Consumers are now much more concerned about
where their meat is coming from. I think this is
good news for British farmers. We have shown
that even people farming on a small scale can
start selling straight to the consumer.
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Layers: people, processes and being resilient
Emma Kelcher, Farms Technical Manager at Elveden Farms in Norfolk
For me an onion represents One Agriculture. There
are so many layers of decisions: what variety to
grow, which field, when to harvest, how to store.
Then there are the variables in the environment:
the weather and disease risk. There is also the
technology, which is increasingly based around
data analysis. Then there are the samples – enough
onions side-by-side to stretch two miles!

Most important are the people: a team of 45 is
involved in planning, growing, harvesting, storing,
packing, marketing and distributing to get it to
the customer. We are also supported by
scientists and impacted by global value chains.
There are many layers, but the key is good
communication and good people.

Working out how to manage complexity through communication and collaboration
Camilla Hayselden-Ashby, Head of Product for fieldmargin, an app which acts as a digital farm map and notebook
One Agriculture captures the concept that it is
complex, but not complicated. If you could
understand all the aspects you could improve it but
there are still elements beyond control: unpredictable
weather, global markets, diet changes.
A lot of farming decisions are still made on instinct.
Being able to analyse and benchmark farming
decisions has the biggest potential to make

Bringing innovation into the field
Dr Brian Rigney, scientist at the 2Blades Group, part of The Sainsbury Laboratory in Norwich
One Agriculture is about understanding interactions
so we reduce crop loss through plant disease.

With traditional breeding this would take 30 years,
but with gene enhancement it could be 15 years.

I see great potential for gene enhancement: it will
enable us to become more efficient and have a
positive impact on sustainable agriculture.

Currently some crops may be sprayed as many as
ten times a year, so removing the need to spray
would promote environmental health. In the
future, we will be able to produce more crops with
fewer chemicals and protect the environment.

We are looking at integrating traits into crop plants
to improve resilience to disease.
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smarter decisions that are better for the planet
and the bottom line.
There is a huge potential for farming to mitigate
the climate crisis but we need to act quickly. This
comes down to two key things: more efficient
utilisation of resources so that we can reduce
pollution, and developing regenerative methods
that have a positive impact on the environment,
ecosystems and biodiversity.

TECHNOLOGY EXHIBITION:
INNOVATION IN PRACTICE
AHDB
“The REAP conference has become an annual highlight
over the last six years. As you can see from the range
and variety of sponsors, speakers and exhibitors, it is
hugely valued and widely recognised as being a very
significant part of the innovation environment.”

Rothamsted Enterprises
Supporting innovation, collaboration and excellence in research

– Susanna Bolton, Knowledge Exchange Director
xarvio
Smartphone photo recognition of disease and weeds
xarvio’s new Scouting app uses instant photo recognition
to accurately identify weed and disease threats in wheat,
barley and oilseed rape via smartphones.
Its Field Manager app is designed to aid decision-making
from drilling right through to harvest, by applying
weather, satellite and other third-party data entered
about crop to model growth, disease and pest
development specific to the crop and field variety.

RTK Farming
Improving the precision of GPS

Winners of Uruguay HackathonAGRO, organised by
the British Embassy Montevideo, Uruguay
The winners: Erika Poses, Inés da Rosa Faravelli,
Ignacio Figueredo and Juan Ignacio Sartori

BBSRC
Investing in world-class bioscience research and training

The winners of HackathonAGRO won tickets to REAP
with their solution to improving calf nutrition. Selffeeders are used to supplement grasslands during
autumn and winter, but it is difficult to know if the
calves are gaining sufficient nutrition. The winning
team proposed a smart ear tag to collect information
from the feeder when the animal feeds, using an RFID
sensor and reader and a raspberry processor.
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Farm Business Survey
Compiles the Farm Business Survey for Defra

EIRA
Supporting research between universities and business

Innovate UK
Supporting businesses, driving productivity and economic growth

Prodata Weather Systems
Intelligent environmental monitoring

Howseman Agriculture in association with Netafim
Smart drip irrigation technology
NetBeat, the irrigation controller with a brain, enables
automated irrigation, fertigation and crop protection.

University of Essex
Reducing stress in controlled environments
The Walz Chlorophyll Fluorescence imager has
applications for stress monitoring in controlled
growth environments and post-harvest processing.

Recipients of the AF bursary
We would like to thank the AF Group for their
sponsorship of the REAP bursaries, which help and
support the new professionals and researchers
who will be the future of agriculture going forward.

Standing: Nigel Cooke, George Crane, Nick O’Connell
(AF Senior Sales Manager), Isac Omar, Tig Armstrong
Seated: Roberto Hofmann, Luke Wing,
Tom Pearson, Sarah Roberts
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Drone Ag
Using a smartphone to manage your drone
Skippy Scout is a practical smartphone application
that automates crop monitoring using drones. It
flies the drone autonomously, collating highresolution photographs that are analysed using the
customised AI-based software.
The aim is to give farmers real-time information
that they need to better target the use of pesticides.

Satellite Applications Catapult
Helping organisations harness satellite-based services

ADAS
Creating a new innovation network for the vegetable sector
INNO-VEG is a web-based innovation hub, farmers in
the vegetable and potato sectors will be able to
register for updates.
Weather Logistics
Long-term planning for fresh produce supply
Weather Logistics has developed a system to offer
field-scale seasonal weather predictions, to support
the long-term planning required to balance the
supply of fresh produce with supermarket demand.

Delta-T Devices
Enabling a smart response to environmental conditions

East Suffolk Council
Delivering essential services and supporting local economy

Smart irrigation and measuring moisture across the
soil profile will be among the applications for the
GP2 data logger. The device can be programmed to
respond to environmental conditions, for example
to increase ventilation in a polytunnel or trigger
irrigation in response to actual water availability.
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Sencrop
Connected weather stations
Connected rain gauges, anemometers, and leaf wetness
trackers provide high-quality, local measurements so
that farmers can track their data in real time, set alerts,
and react quickly in case of risks to crops.
National Physical Laboratory
Providing measurement science, engineering and technology
A virtual reality headset was used to demonstrate new
ways to interact with data.

University of Hertfordshire
Crop protection research

Analytik
Innovative scientific instruments to inform decision-making

Cambridge Consultants
Creating and delivering breakthrough products and services

Mamut is an AI-powered robot that, equipped with an
array of sensors, maps and navigates rows of a field,
orchard or vineyard to capture detailed data at plant
level, below the canopy.
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Veolia Water Technologies
Leading provider of water treatment solutions

EVENING RECEPTION

Emma Fletcher of SmithsonHill presents Mark
Sutherland of Missouri Partnership with his raffle prize

SPONSORED BY

SMITHSONHILL

Food was representative of Agri-Tech East’s
international reach, including Canadian prairie
berries and African alcohol-free beer
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NEXT STEPS:
INNOVATIONS IN ONE AGRICULTURE
Dr Belinda Clarke, Director of Agri-Tech East

In 2020 Agri-Tech East is changing its name to
Agri-TechE to reflect the growth of the agri-tech
innovation cluster. Over the next 12 months there
will be a number of networking events and projects
aimed at exploring new ideas and supporting their
transition to market opportunities.
Building a pipeline of agri-tech businesses - GROW
The commercialisation of innovative ideas is a risky
business, but within the agri-tech cluster there is a
wealth of knowledge, experience and connections
that can provide support.
The GROW agri-tech business plan competition
helps entrepreneurs with a business concept to
leverage the value of the cluster to help build a
robust plan and start to talk to potential
collaborators, investors and end-users.
A number of entrepreneurs assisted through
participation in the GROW programme have gone
on to create agri-tech businesses.

Networking events to explore innovative
ideas, technologies and approaches for
One Agriculture
Improving carbon capture, mitigating
climate change
Tree planting within an agricultural environment
can increase the amount of carbon capture and
storage. The value of this in environmental and
economic terms will be explored in an Agri-TechE
networking meeting.
‘Seeing the Wood for the Trees – Innovation for
Agroforestry and Soil Carbon Capture’ will invite
those with knowledge of farming forests,
silvoarable and silvopasture systems to share
their experiences. There will also be a discussion
of the technology available for planning, mapping
and visualising forest data and assessing the
contribution to carbon capture. The economic
incentives will also be considered.

Predicting and responding to weather
Advanced warning of weather can help in planning
the timing of activities on the farm. Additionally,
approved methods for sensing and monitoring
conditions in the field can enable precision
application of water and nutrition.
The event ‘Keeping a Sunny Outlook – De-risking
Agriculture Through Weather-Tech’ will look at how
improvement in prediction and risk modelling of
weather can improve resilience in food systems.
Opportunities arising from climate change
Warmer, wetter winters and longer, drier summers
are predicted as a result of climate change. These
changes in weather will impact the type and
distribution of cropping.
‘Nothing to W(h)ine About – Uncorking the
Opportunities for Innovation in Viticulture’ will be
looking at the opportunities for vineyards in the
UK. New technology has identified regions where
vineyards will provide a better return than
traditional crops but there are considerable
challenges involved when investing in viticulture.
This event will look at the technology that is
supporting a new approach to the management of
vineyards and orchards and showcasing some of
the current solutions and market opportunities.
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Crops to provide alternative options for human
and animal health

Increasing the cropping options to address
new markets

Bio-based chemistry offers many benefits over
inorganic chemistry, particularly through the less
energy-intensive production methods and the
efficacy of therapy. Cannabis is one of the crops
that is attracting attention but there are others,
such as borage, which have medicinal benefits.

Changes in diet will have a big impact on the
sustainability of agriculture. The event ‘Novel and
Alternative Crops – Improving the Rotation AND the
Bottom Line’ will explore this issue and ways that
responding to consumer trend towards plantbased diets have wider implications for rotations,
soil health and profitability.

The event ‘From Farmer to Pharma—and Beyond’
looks at opportunities for growers to produce
higher value crops.
Increasing resilience through breeding advances
Plants and animals have natural defences, and
enhancing these capabilities would increase their
resilience and reduce the requirement for
agrochemicals such as herbicides, pesticides and
fertilisers and also anti-microbials.
The event ‘Advances in Breeding for Agriculture – New
Tools for New Solutions’ is looking at advances in the
tools available for breeding and the regulations
surrounding their management and application.

Changing the food system

Agri-Tech Week 2020: 9th—13th November 2020
Agri-Tech Week features a series of workshops,
farm visits and open days, offering the opportunity
to meet the people involved in emerging agri-tech
and to network with farmers, producers and others
in the food value chain.
REAP 2020 will be held on 10th November at the
Rowley Mile Racecourse in Newmarket, Suffolk.
More details about Agri-TechE events for 2020 are
available on the website: www.agri-tech-e.co.uk.

Moving production of perishable foods closer to
the centres of food production may increase
responsiveness to demand and reduce wastage,
but only if the produce is competitively priced.
The event ‘Controlled Environment Agriculture –
The Industry is Growing Up’ will look at the
different cultivation methods and innovations
that are bringing food production in from the
fields required. There will also be a discussion of
wider implications for off-farm food systems.
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AGRI-TECH EAST:
HIGHLIGHTS OF THE YEAR

Innovation Hub

Dr Belinda Clarke, Director of Agri-Tech East

The Royal Norfolk Show is a highlight of the farming
calendar and the Innovation Hub was full of action.
We asked our members their thoughts on what
farming would look like in 2030, which provided
thought leadership positioning in supporting media.

Agri-Tech East went from strength to strength in
2019 through the commitment and support of its
members and the wider agri-tech community. This
is just a brief overview of some of the highlights.
HARVEST provides introduction to Canada

Mark Sutherland, CMO of Missouri Partnership,
with Belinda Clarke

Agri-Tech East members Hummingbird Technologies
and Itaka Crop Solution were among those selected
to join the Canadian global HARVEST programme. It
is organised by SREDA and includes introductions to
leading Saskatchewan agriculture companies and
professionals and participation in Ag in Motion,
Western Canada’s largest outdoor farm Expo.

Links with South Korea were strengthened through
participation in a major conference in Seoul and
continued with a delegation that came to REAP 2019.

The second agri-hackathon set the challenge of ‘48
hours to save the world’ and was supported by
BASF, Eagle Labs and WWF.

The South Korean delegates at REAP with
Belinda Clarke and Alex Dinsdale (top right)

Anthony Hopkins of Wroot Water comments:
“I did not know what to expect but was truly astounded
by the thought process, then to come up with a solution
to a problem with all the bits of electronics that were
available. It just shows what talent we have available.”
Jon Paterson of Barclays Eagle Labs:
“The agri-hackathon this weekend was amazing;
groups of people who hadn’t thought about how they
could support change in how food is grown were
brought together and came up with some truly
awesome ideas with global impact – really taking on
the challenge of how to change the world in 48 hours.”

Opportunity to meet the growers at FruitFocus
For the first time Agri-Tech East curated “Innovation
Insights” at Fruit Focus, the ‘UK’s premier technical
event for the fruit industry’, offering a showcase of
our members the chance to meet producers and
growers of soft, top and stone fruit crops.
HRH Countess of Wessex at the Harper Adams University stand at
the Royal Norfolk Show Innovation Hub
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Our events covered a variety of emerging topics in
agri-tech including a full day conference on
Controlled Environment Agriculture (which sold out
fast) and the first Ag101 Introduction to Agriculture
for newcomers to the industry.
GROW Agri-Hackathon

We are also the invited partner for the UK-Missouri
Agri-Tech Connect Programme to develop new
international opportunities in this market.
Asian Leadership conference

Full programme of events

Agriculture 101
Many of the people working for agri-tech
organisations are new to the industry, so to help
give them an introduction to agriculture we ran
‘Agriculture 101’ for the first time this year.

A BIG THANK YOU TO THE
SPONSORS OF REAP 2019:

It provided an overview of agri-industries, the
challenges faced and the opportunities, and aimed
to give useful insights to those both new to the
sector and to people from other sectors.
The GROW Agri-Hackathon

The day was oversubscribed and we are planning a
follow-up for 2020.
Agri-Tech Week 2019 - Sustainable and productive
The Agri-Tech Week programme of workshops,
farm visits and open days involved 12 partner
organisations. Agri-Tech Week provides an
opportunity to meet a wide range of people in a
short time period and so makes an excellent launch
point to find out more about agri-tech in the UK.
Award winning

The AHDB event for Agri-Tech Week 2019

It’s always good to be recognised with an award
and we were delighted when Agri-Tech East was
named Networking Group of the Year at the SME
National Business Awards during an awards
ceremony at Wembley Stadium.
Expanding team

The Agri-Tech East team (Fiona, Becky, Laura and Belinda)
collect their award for Networking Group of the Year

Our team has grown this year with Fiona Rust
joining myself, Becky Dodds and Laura Bouvet.
Fiona has been very involved in developing the
Young Innovators’ Forum and it is brilliant that
many of them have been involved in REAP. We have
also been joined by Alex Dinsdale to help with our
wider growth and development strategy.

Conference photography by StillVision Photography
Additional photography by
Agri-Tech East and Holdsworth Associates
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Known as Agri-TechE from January 2020
Hauser Forum, 3 Charles Babbage Road, Cambridge, Cambs CB3 0GT
01223 760135 | info@agri-tech-e.co.uk | agri-tech-e.co.uk | reapconference.co.uk
32

