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Foreword:
Resilience through innovation
There are few industries that have to balance as many variables as
agri-food and Julius Joel outlined how the theme of the REAP
conference, “Resilience through innovation”, is relevant to all the links
in the value chain.

W

e hear a lot about the need for
resilience within the industry,
however the theme is not just relevant to
agriculture and horticulture producers, our
research community is also under increasing
pressure to deliver impact.
We would probably all agree the importance of
a robust and well-supported agricultural research
base for the UK, but it too needs to continue to
innovate and look for new ways to engage with
its end users.
One of the exciting elements of REAP – Agri-Tech
East's annual conference – is to look at where
new research and emerging technologies are
suggesting new ways to approach the numerous
challenges facing growers and farmers.
It is clear from our discussion with farmers and
producer groups that they are willing to invest
in new technology but there needs to be
sufficient evidence that it will provide a return
on investment. However it is impossible for
technologists to collate this evidence-base
in isolation.
So an important element of REAP is bringing
together producers with interesting problems and
people who see these as business opportunities
and challenges to overcome.

Across the region there are entrepreneurs and
engineers with interesting technologies that
potentially have applications within the agri-food
industry. Often they don't understand enough
about the conditions in the field and the
regulatory and other constraints on farmers to
adapt the technology to provide robust solutions.
To address this we started the conference with a
Producers' Panel to put the end-user of new
agricultural technology at the starting point of
the discussion – so that debate during the day
was focused on providing near market solutions
to the real challenges that farmers are
experiencing now.
With an increasingly volatile natural
environment, unstable financial market and
increasing world population, the need for quality
food delivered with minimal waste at a price
that is affordable to consumers, while supporting
a sustainable business for producers, is a big
challenge that needs new thinking.
At REAP we have aimed to stimulate that
thinking and facilitate innovation to meet the
needs not only of today but also tomorrow.

Julius Joel
Managing Director of Greens of Soham
and Chair of Agri-Tech East’s Stakeholder Group
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Agri-tech: the future of farming?
Meurig Raymond
President of the National Farmers’ Union

Chaired by Dr Tina Barsby

I

CEO of NIAB TAG

n his keynote speech, Meurig Raymond
argued that while farmers are natural
innovators, they need to see a return on
investment and infrastructure support,
particularly in a time of falling farm-gate prices.
He explained that although the adoption of
precision farming has already produced
benefits, only 16% of farmers are using this
technology, according to recent NFU research.
Raymond saw that there was still a digital divide,
with many rural areas having inadequate
mobile signal and internet access. The research
showed that while 70% of farmers had WiFi
enabled phones only 7% had the reliable
access needed to use them, and only 16% said
that the broadband available was sufficient for
their needs.
He went on to discuss Europe, which is perceived
as a big issue for agriculture. He outlined the
£300bn that UK farmers currently receive from the
EU and the need for the industry to have access
to a large mobile pool of labour.
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He also noted the huge impact of EU regulation
on agri-food, in particular the withdrawal of
pesticides that currently have no alternatives,
and the need for the UK to have a powerful
voice during these discussions to ensure that
further legislation is based on good science.
He warned of the dangers of becoming
“another Norway”, which was no longer at the
'top table' when decisions were being made
and yet still paid a contribution three-quarters
that of the UK's.
Overall he thought that farming was embracing
agri-tech and that it is helping to improve
perception of the industry as being a good
career option for young people.
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Producers’ Panel
Sponsored by Savills

Chaired by Professor Angela Karp
Scientific Director at Rothamsted Research

Does satellite imaging justify the investment?
Tim Whitehead
Farm Manager at Vine Farm, Royston
Tim Whitehead works for
Velcourt, a leading
provider of farm business
management and
advisory services, and is
the farm manager of Vine
Farm in Royston. The farm
is 3,000 acres split
between wheat, oil seed
rape, beans, peas, spring
barley and sugar beet. About 250 acres is
currently being converted into a solar farm that
will be attached to the local grid.
Vine Farm has embraced both GPS and satellite
imaging and Whitehead believes that GPS has

made a significant impact on the farm, as
tractors can now follow exactly the same tracks,
within a 2cm degree of accuracy, for
cultivation, seed planting and fertiliser
application, which obviously minimises waste.
He remains unsure, however, if his investment in
satellite imaging has been justified by the
returns.
He says: “Creating a business case for
innovation is essential. Precision agriculture
allows variable rate application of seed, fertiliser
and pesticides according to the crop
requirements across the field, but with nutrient
rich clay soils I am not convinced how
economically viable it is to the business.”

Innovation should be directed at pesticide alternatives
Whitehead is also concerned about the impact
of recent changes in legislation. He says:
“Recent EU legislation has withdrawn the use of
some very effective crop protection products,
and the pests are becoming resistant to the ones
that are still available. With these developments I
feel that there is an urgent need for new
approaches as there are so few options left
open to farmers to protect their crops.”
For example, last year Vine Farm discovered the
flea beetle was attacking the oil seed rape but
the only treatment option, neonicotinoid, was
banned, which meant the crop could not be
treated effectively. They are now uncertain
whether to sow oil seed rape this year in case
this happens again.
Since the pesticide ban there has been a steep
increase in flea beetle infestations. In fact it got
so bad in July this year that an emergency

Agri-Tech East

application by the NFU to allow farmers to use
neonicotinoid was approved – but only for 5%
of the total crop area in England and for 120
days. This really emphasises the importance of
having access to products that offer effective
crop protection.
Whitehead is hoping that there will be new
innovations on the horizon, otherwise growing oil
seed rape may no longer be a viable option.
Research institutes in the region, such as NIAB
and others, are working on this problem. Areas of
research include identifying plants with
resistance to pests, development of physical
barriers to stop the pests reaching the crop,
better knowledge about the beetle's life cycle to
pre-empt problems and the development of
alternatives to neonicotinoids that are harmless
to bees and other valuable pollinators.
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Data is a new driver for improved yield

Andrew Francis
Farms Manager for Elveden Estate
Andrew Francis has
embraced technology in
his role as farm manager
of Elveden Estate. The
10,000 acre farm grows
vegetables including
potatoes, onions, carrots
and parsnips and cereals
such as rye, barley and
wheat, and sells its produce to major retailers.
Elevden is part of the LEAF network and
promotes environmentally responsible farming.
Francis thinks that extracting better information
from data is where the future of farming should
be heading.
He says: “We have seen real benefits with many
of the technologies we've adopted.
“GPS in tractors means seed, irrigation and
fertiliser costs have been reduced as they are
applied to the same area every time. Vision
guidance lasers and hoes have increased the
speed of weeding, along with a massive
reduction in labour costs. Flying drones give
another dimension to crop monitoring – being

able to access soil quality and check on crop
growth from my office is a fantastic
development.”
These advances in the agri-tech arena are
making farmers more productive and profitable.
The better the data, the more informed the
decisions will be. However Francis thinks that
combining all these data sets into one
centralised system will give new insights into how
efficient a farm is.
Francis explains: “I know how much money I
spend on fertiliser, irrigation and diesel for my
tractors but working out the profitability of each
crop is difficult. Also, finding out what aspects
are affecting my crop in relation to yield is
almost impossible. If I get a bumper yield is it
because of changes in weather patterns,
differences in the fertiliser regime or less disease?
A better software platform would help answer
those questions, bringing great benefits to the
farming community.
“Farming is currently seeing year-on-year
increases in costs but no change in income.
Becoming more efficient is one of the best ways
to remain profitable.”

Turning dirt into gold

Brian Barker
EJ Barker and Sons, Lodge Farm, Stowmarket
Brian Barker runs Lodge Farm with his cousin
Patrick and both of them are keen
conservationists, which plays a key role in all
decision-making on the farm. The farm collects
rainwater for irrigation and has solar panels to
reduce their carbon footprint. In late 2014 Lodge
Farm became an HGCA Monitor Farm focusing
on current farming practices and issues.
Soil fertility is another issue high on the agenda.
Barker is very interested in using crop rotation to
improve soil quality. The farm grows winter
wheat, spring barley, herbage grass seeds, oil
seed rape and break crops of beans, linseed or
peas to get the best from this precious resource.
He says: “Improving the quality of the soil is a
must for any farmer wanting to enhance their
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crop yield. We have run the
farm on a 12-year crop
rotation since the 1970s, to
maintain yields and
increase the biodiversity.
“However, we are continuously innovating and
are currently trialling 6 different mixtures of green
cover crops, including rye, oat and mustard,
over the winter to find which one produces the
best microbiota for the soil. We anticipate that
this will reduce the need for fertilisers and lower
costs and it would be good to compare our
experiences with others.”
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Producers’ Panel

Bring the communities together, says Savills

Mark Little
Director for Savills in Norwich
Before the REAP
conference
commenced, a
number of producers
were invited to a
breakfast hosted by
Savills, which was
designed to warm up
the speakers for the
Producers' Panel .
Mark Little, Director for Savills in Norwich,
believes that events such as REAP help to
bring together the necessary communities to
stimulate innovation. He says:
“Agri-Tech East is highly proactive and is
already fulfilling its role of bringing together
science, technology and crop production

communities. Savills' clients are industry leaders
and I believe that it is vital that we support
such initiatives.
“The breadth of our expertise means we can
advise clients in the agricultural sector on any
property related issue from rents to biomass.
The ethos of entrepreneurship and innovation
is central to the skills we offer, allowing us to
work with our clients to produce forward
thinking solutions.
“The REAP conference, in my view, provides
the ideal forum to bring the best farmers and
farm managers directly into contact with
leading scientists and technologists. We hope
that the ensuing discussion will help to answer
the real and practical issues that are facing
agriculture in its pursuit of the increasingly
efficient use of resources.”

The Producers’ Panel breakfast: L-R: Mark Little, Tim Whitehead, Andrew Francis, Prof Angela Karp, Brian Barker

Key discussion points
A good discussion followed the presentations which raised a number of interesting points:



Lack of profit in the industry will stifle innovation.



Several demonstration farms were discussed,
including the AHDB Monitor Farms and the
new Innovative Farmer initiative, and it was
agreed that seeing it in the field was the best
way to persuade farmers of the cost benefit of
new technology.



Removal of pesticides is a major issue but
farmers weren't aware of how the big
agrichemical companies were addressing this
problem or the ongoing research into
alternative cultivation strategies.
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Producers don't know where to go for
independent advice on the background
science – such as ecology and soils – where
there isn't a commercial solution, for example
on the life cycle of thrips and wireworm,
improving the structure of soils, or managing
field margins.



Farmers expressed interest in providing
projects and internships that would encourage
researchers to get their “white coats dirty” and
understand the industry better and where the
farmer could benefit directly from the science.
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The agri-supply chain:
The retailer’s perspective
Sue Lockhart
Head of Agriculture for Sainsbury's

Chaired by Andrew Burgess
Director of Agriculture at Produce World

S

ue Lockhart explained that one of
Sainsbury's values is “sourcing with
integrity” and therefore it looks to find ways of
working with all players in the food chain, from
farm to fork. The company recognises the
critical role that technology and innovation
can play in increasing resilience in the food
chain and Lockhart talked about some of the
projects Sainsbury's has taken in this area.
Sainsbury's has built relationships with more
than 2,200 UK farmers and growers over the last
7 years with the aim of producing great quality,
safe, nutritious food for their customers, whilst
ensuring that the company's sourcing values
are observed throughout the chain and using
data to help farmers and growers identify how
they can improve their efficiency.
She explained: “We work with data experts to
really look at that data, to crunch it and
analyse it, to turn it into really useful information
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which we feed back to the
farmer. This enables them
to work out, with really
good customised
information, how they can
improve their operation
with confidence.
“The supply and demand in fresh produce is
always tricky. The weather can have such an
impact on both sides of the chain, whether that
be the impact of weather on crops, or if it's the
impact of weather on customers' behaviour – if
it's sunny we have lots of barbecues, if it's cold
we have stew and root vegetables.
“This is something you have to look at from every
stage of the chain, and we are beginning to do
some projects where we're pulling that data
together from all sorts of sources – customer
data, supply chain data, farm data – to see if we
can develop a model to get much cleverer at
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The agri-supply chain
predicted supply and demand, and much more
responsive when things change.”
Over the last three years Sainsbury's has funded
27 projects across 18 supply chains linking
academics to on-farm practitioners.
The research projects are aimed at driving
sustainable improvement in plant and soil
health, animal health and welfare, delivering
improved quality and freshness of produce and
improving resilience.
Lockhart explains: “We set up a scholarship
earlier this year, which we're running with
Imperial College, along with other soil experts
and other centres of excellence. Farmers within
our supply chain were invited to apply for this
scholarship and the focus was on soil.

“We've put together a group of farmers who've
been working with scientists to really understand
the science, whether it’s the worms in the soil, or
what you do to the soil, or the pH.
“Then they take that science home to their own
operations and apply that to see how they
can improve their own operation. It's been a
really successful venture so far; they're only
part-way through.
“They’ve also had the opportunity to go out and
see great practice and visit different types of
farms and initiatives.
“I'm really looking forward to seeing what they
come back with because what we really want
to do is spread their knowledge across all our
farmers and growers so we get a much better
benefit across everyone.”

The Internet of Agri-Things to
underpin precision farming
Professor Jackie Hunter
Chief Executive of BBSRC

T

he Biotechnology and Biological Services
Research Council (BBSRC) is the main
funder for UK bioscience research and it aims
to promote innovation in the bioeconomy in
order to create economic growth and provide
social benefits.

fertiliser and other inputs. It
would enable a more
accurate estimation of
prevalence and nature of pathogens and pests
to better predict disease risk for prevention
and intervention.

It is committed to funding key strategic areas,
one of which is agriculture and food security.
Professor Jackie Hunter described the
organisation's 2020 vision, which includes the
creation of an 'Internet of Agri-Things'.

She described how work had progressed
towards a programme that would allow realtime detection of pests.

Hunter sees a huge opportunity to create the
underlying infrastructure, a bit like a “national
grid”, for agricultural information flow. This would
allow data about crops, soil quality, pathogens
and weather gained from fields, farms and
research institutions to be used more effectively
to create a more predictive and productive
agricultural sector.
The knowledge created could be used to inform
decisions on crop selection, application of
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In East Anglia a pilot study on fungal diseases in
wheat is planned that aims to get a better
understanding of different strains, their resistance
and distribution, using a network of farm based
sensors. Once the methodology and
infrastructure is put in place, it would then be
possible to model and predict infections and to
enable more effective pest management.
Not only would this development allow improved
decision-making in the UK but it would also
create a 'test-bed' that would attract new
inward investment.
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Converging technologies for agriculture
Chaired by Dr Leslie May
Head of Solutions Innovation at Syngenta

M

uch of the equipment used on
farms has the capability of
producing large amounts of data, but gathering
and extracting information relevant to the
farmer in a cost-effective manner is a challenge.
Technologies developed for other industries may
have applications in the agri-food industry.
Simon Cassia, CEO of Plextek Ltd, identified three
areas where he thought there was potential:
Radar technology – this has been developed by
the defence industry to allow improved tracking
of vehicles. The technology has applications in
livestock farming for animal telematics, to
enable accurate data to be gained about
animal movement and behaviour. This can
provide an indication of health and oestrus.
Improved telepresence – virtual reality has
improved over recent years and it would be
feasible to 'walk around the farm' from the
comfort of the office. This would allow access to
remote areas and improved management.
Robotics – cheaper sensors are allowing the level
of information required for high performance
robotics. Use of robots for planting, weeding and
harvesting could allow the intensification of
farming, especially in undercover crops.

The limitation to the adoption of these
technologies, Cassia identified, was an uncertain
cost versus benefit analysis. In other industries
there are large players able to invest in
innovation and the economies of scale needed
to create a good market for the technology.
Cassia did not think this was currently the case
for agri-food.
He also identified the lack of standards in agritechnology. Standards allow greater flexibility in
procurement and allow smaller players to enter
the market.
This lack of standards was also identified by
Clifford Dive, VP of Business Development for
Argon Design, who commented that there
needs to be a “UK strategy for agricultural
technologies”. He outlined the technologies that
he thought had most potential, which were in
the areas of wireless communications, sensors,
improved data management and the 'Internet
of Things', where machines 'talk' to each other.
Examples include: making image processing
software more accessible for satellite and drone
photo analysis; small, cheap sensors that
connect wirelessly and could give real time
information about multiple parameters such as
soil moisture and quality across the whole farm;

The converging technologies panel: L-R: Simon Cassia, Clifford Dive, Matthew Smith
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Converging technologies for agriculture

innovative uses of RFID technology; positioning
systems applied to precision farming; vision
systems for livestock management.
Dive would like to help put the 'tech' into 'agritech' by exploring how the latest technology
trends could be applied to provide real benefits
for farmers.
Matthew Smith, Computational Ecologist at
Microsoft Research, believes that we are “on the
cusp of a big new agri-tech revolution”. His
particular interest is “geo-temporal analytics”,
which allows predictive analysis.
He commented on work with a leading
producer which aimed to reduce waste through
overplanting by improving prediction of supply.
He identified a number of areas where improved
software would have an impact:

Matthew Smith and Dr Leslie May

 Improved algorithms designed for the agrifood industry – the use of the 'recommender
algorithm', which is used for online shopping to
suggest alternatives based on people's
choices, is a useful mechanism for controlling
multiple variables. Smith saw opportunities to
apply this to agriculture.

 Improved data presentation – using the Key
Performance Indicators (KPI) for a particular
farm it could be possible to see yield for each
field plotted on a map, in relation to other
factors (weather, disease, water, fertiliser) as
applied over time.

 Use of the cloud to manage data – use of
encryption would allow data from different
sources to be stored securely on the cloud
and anonymised data used for other
applications. This would allow improved
software designed using historical data.

 Predictive analysis – this is a key enabling
technology that would bring together
information about crop maturity both current
and historical with information about demand.
In theory this would allow a vegetable
producer to predict with greater accuracy the
date and quantity of produce that would be
available and take corrective measures earlier
if this would be insufficient to meet demand.

Smith commented that there is a growing
skills gap and a need to communicate wider
that this is an “incredibly exciting time to be
in agriculture”.

Key discussion points
The presentations were followed by a very active discussion, where points raised included:



openness, and proprietary standards used by
machinery companies are creating a barrier
to innovation. A more 'open innovation' model
as used successfully by the pharmaceutical
industry would stimulate growth in this sector.



unsure how much of the 'algorithms as service'
would be freely available to farmers.

Engineers work best in an environment of

Access to large data sets, such as those from
the new Agrimetrics Centre, will help improve
the development of models that can be used
for prediction. However delegates were
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One delegate described that his father used to
walk the fields and knew exactly the status of
the crops in each field, but now he uses a
quad bike. His knowledge of the crops has
reduced but he has much more time available
for management. The point being made was
that technology changes the way we work
and there needs to be an openness to this.
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Start-up showcase
Sponsored by Rothamsted Centre for Research and Enterprise

Chaired by Chris Dunkley
CEO of Rothamsted Centre for Research and Enterprise
A number of early stage companies presented in two-minute pitches.

C

hris Dunkley commented:
“The Government agri-tech strategy
means that there are easier access points for
companies that have not considered working in
the sector – we are seeing interest from the
digital, robotic, and satellite industries.
“At Rothamsted we offer both collaborative
research and business incubation space for startup and early stage entrepreneurial business. In
addition we work with professional service
organisations and funding bodies to help those
business grow, network and develop.
“It is fitting therefore that RoCRE is sponsoring the
‘Start-up showcase’ at REAP.”
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Vidacycle:
An application to monitor
the health of olive trees,
with an RFID sensor
attached to each tree
and monitored using a
tablet computer or iPhone.
It allows accurate records
to be kept for each
'object' – in this case a tree
– which supports decision
making. The company is
looking for applications
within UK agriculture.

Field Margin:

i-level:

An improved way of
mapping blackgrass in
order to selectively target
control technologies.

Provides a quick way to
measure the level of fuel
or liquid fertiliser in a tank.
It can be used to measure
usage and to check when
a top-up is required. A
pilot study saved the client
£10k of liquid fertiliser when
it identified a sudden loss
of volume caused by a
leak. This was rectified and
the remainder saved.

Entomos:

Yagro:

Using black flies to break
down food waste into
useful secondary products:
biodiesel, protein animal
feed and a bio-pesticide.
The company is paid to
collect the waste and is
producing a commercial
product; they are looking
for finance to scale-up
the process.

Creating an online
marketing platform.
Farmers can make
requests for products and
services and providers
can make offers. The
platform would allow
producers to have greater
negotiating power and
to benefit from
short-term offers.
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Agri-Tech East: One year on
Dr Belinda Clarke
Director of Agri-Tech East
Agri-Tech East was launched at Cereals in June 2014 and over the last
18 months has gone from strength to strength. Director Dr Belinda
Clarke gave a round up of the year.

W

e are delighted to announce that
Agri-Tech East has now attracted 60
members from across the entire agri-tech supply
chain, ranging from fundamental research to
farmers and growers, processors, technical and
commercial service providers, and industry
enablers such as funders, industry networks and
purchasing cooperatives.
Although focused on the east of England, we
are attracting interest from other parts of the UK
and overseas, with members in West Coast USA
and Ireland.
They have all become Agri-Tech East members
for different reasons. The research community is
keen to deliver impact with its research. Industry
is interested in sight of the research pipeline and
of new innovations that will reduce costs,
increase profitability, improve productivity and
promote sustainability.
Technology developers want to learn about the
needs of end-users. Almost all the agri-tech
businesses are looking for new customers or
development partners. Investors are looking for
high quality agri-tech deal flow.

Reports are available to members detailing the
presentations and the discussions and learning
points contributed by delegates.
In addition we have established four Special
Interest Groups reflecting the subjects that were
highlighted at last year's REAP as being of
greatest interest to the delegates.



Big Data SIG held two meetings, one focused
on developing a data strategy for agribusiness and the other about the issue of
data presentation.



Remote Sensing and Monitoring SIG held
three meetings covering different types of
sensors and monitoring at the soil, plant and
aerial level.



Water for Agriculture brought together Anglia
Water with a range of stakeholders to provide
a level playing field for the discussion of ways
forward. The outcomes are being fed back to
inform water usage policy. In addition to the
workshops there was a farm visit to see a longstanding project on the Salle Farms Estate
which has seen the levels of phosphorus and
nitrogen in run-off being measured every 30
minutes since April 2011. The findings have led
to consideration of different farm
management techniques to conserve fertiliser
and reduce run-off.



Healthy Soils SIG was launched with a
discussion of the latest research from
Rothamsted Research and John Innes Centre
and has led to the development of a master
class planned for next year.

The thing they all have in common, the thing that
Agri-Tech East delivers, is the opportunity to meet
different people outside of the usual networks.
Over the last year we have held 10 Pollinator
events covering the following themes:





The funding landscape




Successful agri-tech collaborations





Pollinators

The Internet of Agri-Things
From precision agriculture to
decision agriculture
New innovations in yield protection
and enhancement
New innovations in crop breeding
Engineering, electronics and software
for agriculture

In addition to this Agri-Tech East has supported
entrepreneurship through its GROW business
plan competition.

If you would like to get involved as a member of Agri-Tech East, details are available on our website.
Agri-Tech East
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www.agritech-east.co.uk
Email: info@agritech-east.co.uk; Tel: 01223 300148

Hauser Forum, 3 Charles Babbage Road, Cambridge CB3 0GT

Press enquiries: Holdsworth Associates; email: info@holdsworth-associates.co.uk; tel: 01954 202789
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