REAP CONFERENCE 2021:

Changing Time(s)
For Agriculture

CONTENTS
02
03

INTRODUCTION:

INTRODUCTION:
Changing Time(s) for Agriculture
TIMING IS EVERYTHING IN FARMING
ENABLERS FOR INNOVATION:

04

Chronoculture: using circadian biology to
improve yield and sustainability

05

Broadband in the sky opens up a global
market for agri-tech
WHAT IF…

07

… it was possible to accelerate germination,
plant growth and crop maturation?

08

… we could maximise the use of light by
altering plants and their environment?

09

… interventions occurred when best for the
plant or to pre-empt loss from pests?

11

… the gap could be closed between
forecasting and market demands?

12

… there was support for real-time
decision making?

13

… livestock and crops could be monitored
24/7 without human intervention?

14

WHAT NEXT?

Changing Time(s) For Agriculture
There is much discussion of how more efficient use of
resources will make farming more productive, but
there are two dimensions that are frequently
overlooked – time and light – and these resources are
intrinsically linked.
Timing is crucial in agriculture, through the natural
cycle of sowing to harvest and birth and maturation of
livestock, but also for strategic decision-making such
as predicting demand for perishable goods and
scheduling interventions.
For humans, without automation, the working day is
limited by the number of daylight hours available.
Light is also key to agricultural production.

At REAP this year the delegates and speakers were asked
to imagine a world where time was not an obstacle.
Together they reviewed emerging agri-tech that has
potential to remove this constraint from agriculture
and unlock greater potential from all of its resources.
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TIMING IS EVERYTHING IN FARMING
There is a saying that “the difference between success
and failure in farming can be a matter of days”.
That’s because timeliness is everything, says John Barrett,
Director of Sentry and Chair of the Agri-TechE Stakeholder
Group. He comments on the challenges that time poses for
farmers and the technologies he wants to see:
Better forecasting to support establishment
The difference between making a profit and a loss,
especially with commodity crops, is actually the
timeliness of getting the crop in the ground when the
conditions are right.
Harvesting on time is an issue in fresh produce – but
for wheat, barley and rape, getting the crop
established quickly at the optimal time is crucial, and
days make a difference.
Conditions change so quickly from being too dry to
too wet, a problem that is only getting worse with
climate change as we see more extremes of weather.

Technologies that enable us to detect disease or pests
before we can see problems with our own eyes would
allows us to remove the problem before the onset of
infectiousness. This could potentially reduce our
pesticide usage because the issue would be treated
before the disease takes hold, thereby maintaining
the plant’s health.
Application of knowledge of biological time to
speed up crop growth
I don’t think accelerated crop growth is something
we’re seeing yet – but it could have a big impact in
future, if we can achieve the same yield from a
shorter growing period.
Automation to achieve work/life balance
We must reflect how our staff value their time outside
work as well as their time at work to help them
achieve more in all aspects of their lives.

Some people take the position “I’m not measuring
anything yet because I don’t know what to measure”
but we want to be ahead of the game, says
regenerative farmer Tom Pearson.
Soil health is a key example – people have been
trying to figure out how to create universal soil
health metrics, but it’s not as simple as you might
think. It’s the same with biodiversity – even with
typical bird counts, bee counts or butterfly counts,
for example, there’s more than one way to do that.
It should be about picking a vaguely sensible thing to
measure. At least that way you’ll be ahead of the curve
when somebody comes along and says “we’d like to do
a big collaborative natural capital project – where is
your baseline data? How can we prove that this money
is being spent well – where is your baseline data?’”
Measuring each of these elements is becoming
possible, and there are metrics out there to do this.

Understanding that optimal timing is crucial, and to help
farmers make better decisions now we need better
knowledge of what’s going to happen in the future. This
means technologies that provide forecasting and early
warning of disease threat for timing of interventions.
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All farmers need technology

For carbon, there are technologies becoming available
to measure at different depths with GPS positioning
to get the same geographical reading.
It is important to keep an eye on the future, and
technology is obviously going to be a big part of that.
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ENABLERS FOR INNOVATION: Chronoculture: using circadian biology to improve yield and sustainability
We now more or less understand how plants measure
time, says Professor Alex Webb of the University of
Cambridge Department of Plant Sciences and a keynote
speaker at REAP 2021.
The big excitement is that these discoveries don’t just
apply to daily rhythms, they probably also apply to
drought stress biology, pest resistance biology and
much more.
Taking breeding as a start, this fundamental
knowledge tells us that there are some strong targets
for breeding programmes. For example, many of the
circadian clock genes affect flowering times.
We might be able to help adapt plants to different
geographies, with different day lengths or breed for a
changing environment.

We already know that by giving the plants extreme
photoperiods – 18 hours of light, four hours of
darkness – it is possible to get multiple harvests of
wheat in a year under controlled conditions. This is a
real example of chronoculture and there is an
opportunity to achieve this in the field.

Flowering time is the primary target for breeders, and
the science community is currently trying to work out
the molecular basis by which that occurs. Once you
have that information, the mathematical modellers
can make a model and see what results occur from
tweaking things in it.

To do this we need crop data, and my lab is currently
working with NIAB and BASF on field trials with wheat.

We know that it can be achieved because it’s been
done for photosynthesis – once people had a detailed
analysis of photosynthesis, the modellers were able to
go in there and see where improvements could be
made. This has resulted in a 30% increase in yield in
these engineered varieties.

We are growing plants in which the circadian clock is
disrupted to see the consequence on different traits.
An application for this could be to adjust harvest time
to coincide with optimum environmental conditions, or
to use controlled conditions to alter the breeding cycles
to increase the number of harvests possible in a year.

REAP 2021: Changing Time(s) For Agriculture
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There is a similar opportunity available in flowering time.
The big question is: where will this new knowledge
bring the best returns?
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ENABLERS FOR INNOVATION: Broadband in the sky opens up a global market for agri-tech
The Copernicus Sentinel Satellite imagery resolution is
20-25m2, and although this provides plenty of
potential use cases, greater resolution is required for
customised applications, which is becoming available
via commercial satellites.
There are broadly three capabilities enabled by
satellite technologies:
Earth observation – looking at the Earth through
optical or radar sensing provides an enormous
amount of data for applications such as change
detection, weather and climate services, forecasting,
and modelling, which enables multiple applications.
Time and place are two key factors in precision
agriculture and there are some significant
developments happening in Earth observation and
connectivity that will be enablers of a new generation
of agri-tech, says Calum Kelly, Agri-Tech Solutions Lead
at the Satellite Applications Catapult.
Technologies for real-time decision-making and
automation of harvesting require ubiquitous coverage
and high levels of connectivity. These requirements
will be facilitated by a new generation of space-tech.

It is becoming cheaper to put satellites into space but
it is now possible to build and manufacture satellites
in space. Organisations such as OneWeb and the likes
of Elon Musk’s Starlink are creating constellations of
satellites that, within the next five years, will enable
access to broadband anywhere in the world.
The difference between the current public
programme and the new data emerging from
commercial satellites is the level of resolution.

The trend is towards ubiquitous imagery from space,
hyper-localised, in real time and customised.
Connectivity – using satellites to connect different
parts of the world. This has huge applications for
agriculture as typically food is produced in rural areas
of the world where on-the-ground connectivity
infrastructure is lacking.

These developments will be huge enablers in areas
such as prediction and forecasting. Currently the level
of resolution needed to look at the maturity or
ripening of crops is very high and expensive. The
investment case might not be there yet, but if the cost
drops in future it might be.
Also, optical satellite imagery is often blocked by
clouds and struggles with distinguishing different
types of green, which is a requirement for
classification of ground cover.
It is thought that advances in LEO (low earth orbit)
satellites can potentially overcome those issues and
that other technologies may also fill the gaps – for
example drones are becoming more advanced and
can fly below the cloud line.
Satellites are not the silver bullet solution to all
challenges facing our global food system. However,
there is a specific role that they can play, particularly
alongside other technologies – the value is in bringing
those technologies together.

Position, Navigation and Timing (PNT) – this is
enabling hyper-local positioning of devices, like
robotics, autonomous vehicles and drones, which in
turn facilitates asset tracking, the monitoring of
products moving around the world. This
hypersensitive local positioning is only possible
because of the significant constellations of satellites
working together.
In the case of OneWeb, the plan is to add PNT
capabilities to their second generation of satellites
(in service in 2024-2025), which will compete with
Galileo or GPS.

REAP 2021: Changing Time(s) For Agriculture
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ENABLERS FOR INNOVATION: BROADBAND IN THE SKY OPENS UP A GLOBAL MARKET FOR AGRI-TECH

Supporting next generation of earth
observation

Satellite data, farming and our
environmental future

The question of timeliness is becoming a hot topic.,
says Dr Andrew Tewkesbury of Airbus. Currently,
Sentinel missions observe the Earth every six days,
but with commercial satellites the time from
acquisition to user can be as short as a day, so the
timeline is compressing.

The right time to act is now, says Jan-Erik Petersen of
the European Environment Agency (EEA) in Copenhagen
and a keynote speaker at REAP.

Earth observation data is a fantastic resource from
which to monitor climate and land use change and to
provide information on a landscape scale.
For example, images taken throughout the growing
season can help agronomists to understand the
impact of irrigation and fertilisation programmes
within a field – a key enabler for precision farming.
Currently the vigour of the crop is measured by its leaf
area and the density of green using NVDI (Normalised
Difference Vegetation Index) but this can become
saturated. Airbus Crop Analytics technology uses
calibrated biophysical information, such as leaf area
index, leaf chlorophyll content (a proxy for
photosynthesis) and green cover fraction. The model
inversion process provides a quantitative baseline and
is readily usable by agronomists.
From this information it is possible to model various
parameters of the crop using satellite images of the
crop canopy. The data inputs can be used by machine
learning models to detect different crop inventories and
give information about how the crop canopy changes
over the growing season for specific crop types.

Satellite technology offers new options for increasing
the productivity of farming, for monitoring how
farmers manage their land and associated natural
features, and for rewarding better environmental
management via payments for ‘public goods’, such as
higher soil carbon content or landscape elements to
favour biodiversity.
For me there are three elements:
Urgency – we already know what we have to do; we
don’t need to wait for the perfect data. It’s a question
of making changes to policy, of consumers making
choices, and of farmers making choices.

Phenology – monitoring the timing of vegetation
growth during the season. This requires continuous
observation throughout the year. If we can develop
this tool to be more precise, then we can better
understand the type of crop or grassland shown by
observation data.
Time frames – it is not only relevant to understand
what happens from year-to-year but also in a longer
timeframe. For example, organic carbon content in
soils fluctuates throughout decades through natural
climate events. If you want to combine timing and
management of key natural assets, you need to be
thinking in decades and centuries.

The agronomist is able to compare the performance
of the crop across the field and to be selective about
the application of fertiliser and other products.
REAP 2021: Changing Time(s) For Agriculture
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WHAT IF… it was possible to

How can captured carbon stop plants from going hungry?

accelerate germination, plant
growth and crop maturation?

Ruben Sakrabani, Associate Professor in Soil
Chemistry at Cranfield Soil and Agrifood Institute, is
working to validate carbon capture fertilisers.

Establishment time is key to yield. If a crop can get
away faster when environmental conditions are just
right, it will have the better vigour to outperform pests
and disease. Accelerating maturity also has the
potential to enable multiple harvests, increasing
output each year from the same area.

The aim is to use organic matter to fix CO2 to, creating
a high-carbon alternative to industrial fertiliser.
Ruben comments: “We’re capturing CO2 from point
sources and fixing it into organic waste, such as food
waste or potato peelings, and converting that into a
pelleted fertiliser.

“We need to find out not
just how efficiently this
fertiliser meets crop
demand but also the
potential for storage of
carbon trapped in the
pellet. Is it going to be
permanently fixed in the
soil or will it be released
slowly over time?”

How and why do plants tell the time?
Antony Dodd, Group Leader of Genes in the
Environment at John Innes Centre, is looking at the
influence of timing on plant productivity.
“Life on earth evolved in an environment where there
are cycles of day and night,” says Antony. “These cycles
give rise to fluctuations in light and temperature as well
as in the behaviour of predators and pathogens.
“Organisms have evolved circadian rhythms, that
provide an internal measure of time and enable them to
coordinate their internal responses so that they’re
optimal and appropriate for the time of day.
“We have found that circadian rhythms have far
reaching effects upon plant performance, such as
their photosynthesis and the amount of water they
use. This is an area of study known as chronobiology.
“Of particular interest is how circadian rhythms affect
the responses of plants to agrochemicals, and to
fluctuations in the temperature of the environment in
which they grow.

“We have also found that
soil bacteria that affect
plant health also have a
biological clock. Timing of
the exchange of
metabolites is important
as sugars are only
available in daylight when
the plant is
photosynthesizing. Having
the same clock means
both partners are
providing the right services
at the correct time. Some
of the crop protection
additives that go into soil
contain these bacteria so
understanding this
process provides tools for
determining the strains of
bacteria that are included.”

REAP 2021: Changing Time(s) For Agriculture
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WHAT IF… we could maximise

Heat sensitive coating could save growers thousands each year

the use of light by altering
plants and their environment?

University of Bristol spin-out Albotherm has
developed heat sensitive coating for greenhouse glass
that is able to maintain optimum temperatures all
year around for a particular crop and remove the
annual cost of applying and removing shading.

Controlled environments are a very exciting
opportunity. Currently the conditions are set to be
best for the plant. However, in the ideal world, you
would work out the most energy efficient system that
produces the highest yield in the time available and
breed your plant to that solution.

Molly Allington, CEO and Co-founder, says that
temperature control in the glasshouses is critical for
maintaining crop health and maximising yields.

Why is Newton’s prism important for high density salads?
John Stamford of the University of Essex is looking
at how LED lights can be used to improve crop
performance and yield.
He says: “It might be possible to use LEDs to
customise morphology – to make a crop more
purple or have different leaf shape, or, alternatively,
to focus on yield or on flavour components.”

John is currently working on the Interreg 2Seas
funded Hy4Dense project, which aims to develop a
novel hydroponic cultivation system for high density
growth of baby leaf salads.

REAP 2021: Changing Time(s) For Agriculture
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WHAT IF… interventions

New lure that controls
invasive fruit pest

If time-critical operations could happen when they are
required, without waiting for daylight or soil
conditions to improve, then smaller amounts of
chemicals could be used and soil health maintained.

A new molasses bait spray
being developed in a
collaboration between NIAB
and Microbiotech will lure
Spotted-Wing Drosophila,
an invasive fruit fly, to its
death before it has a chance
to lay its eggs on fruit crops.

occurred when best for the plant
or to pre-empt loss from pests?

The new product is not
attractive to beneficial insects
and requires only a tiny
amount of insecticide to
control one of UK horticulture’s
biggest threats.
The amount of time required to
apply a bait spray is about 10%
of the time required to apply a
standard spray,

Loss prediction and diagnosis to empower
farm strategy
Nitrogen is the nutrient with the biggest impact on crop
growth but monitoring its use by the plant is problematic.
At present excessively high nitrogen fertiliser rates are
used by farmers because they are not able to determine
where nitrogen is excessive, optimal or deficient.
Liangxiu Han, Professor of Computer Science at
Manchester Metropolitan University, explains: “Current
methods of analysing crop metabolism are destructive
and time consuming and require laboratory analysis of
plant material.

“Measuring nitrogen in soil is also difficult as it is impacted
by soil type, temperature, moisture content and microbial
activity, so removing samples can also change the relative
amounts of different forms of nitrogen.

“What is required is an autonomous, non-destructive
method of measuring nitrogen that can determine the
gap between bioavailability in the soil and the
requirement from the plant.”

REAP 2021: Changing Time(s) For Agriculture
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As plants metabolise nitrogen there are changes
within the leaf that can be detected with infrared
imaging using the NVDI index. Prof Han is working
with Dr Mark Lee of the Royal Botanic Gardens, Kew,
an expert in plant leaf and soil analysis, and Aron
Kisdi of GMV Innovative Solutions, developers of the
robotic rover platform.
The robot uses machine vision to measure nitrogen
using multispectral analysis. This is correlated with
nitrogen in the soil, offering automated, intelligent soil
and plant nitrogen diagnosis.
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WHAT IF… INTERVENTIONS OCCURRED WHEN BEST FOR THE PLANT OR TO PRE-EMPT LOSS FROM PESTS?

Trials show ‘cost per kilo’ equivalent to
human labour
As about 30% of the UK raspberry crop lies rotting in
the fields, the need for automating the delicate
harvesting operation becomes more acute.
Fieldwork Robotics has developed a robotic
raspberry harvester, designed for working in
polytunnels and greenhouses alongside humans. The
company is running trials with selected growers on a
harvesting as a service basis.

Robots working around the clock
The Hands-Free Farm aims to demonstrate the benefits
of smaller, more precise machines. If existing farm
equipment could be adapted for robotics it would pave
the way for wider adoption of the technology.
Jonathan Gill, Mechatronics & UAV Researcher at
Harper Adams University, stresses the soil health
benefits of using smaller, lighter machinery.

He says: “The challenge with conventional farm
machinery is its size.
“Rather than try to automate the larger 180hp UK
average tractor, the project is aiming to show that fleets
of smaller and lighter 45-50hp equipment can be just
as effective. They can also be operated economically by
turning them into robots.
“They will do less damage to the soil structure and have
the ability to be used over a greater range of conditions
without adverse impact, and of course run 24/7.

REAP 2021: Changing Time(s) For Agriculture
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Rui Andres, CEO of Fieldwork Robotics, says quality
and cost per kilo of fruit picked are the most
important factors when harvesting raspberries, rather
than speed alone.
“We are aiming to complement the human workforce
with a robot harvester that will operate for longer hours.
“This will free staff for quality control and other skilled
jobs and create the opportunity to use more of the
crop for other products.”

“These days we’re seeing many farmers in Europe
working part-time, and the same is true of the next
generation of farmers in the UK – machinery allows
farmers to potentially maintain a secondary income.
“I am very excited to announce that Omex is a new
partner for the Hands Free Farm with Pix4dFields and
Amazone to showcase the precision application of our
liquid fertiliser.”
The Hands-Free Farm has just completed its second year
and will be planting its third crop for a 2022 harvest.
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WHAT IF… the gap could be

closed between forecasting and
market demands?

An automated asparagus harvester that
could save the UK industry

Improved prediction of supply and demand, with
better two-way communication between customer
and producer, would improve planning and reduce
uncertainty (and waste) for all in the value chain.
It would also enable efficiencies in production that
would reduce the loss of resources as greenhouse
gas emissions.

The future of the UK asparagus industry is threatened
by a shortage of pickers. Muddy Machines has
developed an automated harvesting platform capable
of distinguishing between spears that are ready to be
harvested and those that are not, even under
challenging field conditions. It uses an automated
gripper arm to accurately cut the asparagus and place
it in a container. It can also predict yields, thereby
increasing the profitability of the grower.

How have plant hormones inspired a new approach to smart irrigation?

Florian Richter, Founder and CEO of Muddy Machines,
comments: “Asparagus spears can grow 16cm in a
single day with plenty of sun – that means you have to
walk the field every day, with a team of pickers behind
the tractor, for the whole three-month harvesting
season. Timing is important. A shortfall of just 10
pickers across the harvest season can result in
£250,000 of asparagus spears left in the ground.

The Crop Science and Production Systems group at
NIAB has been working on deficit irrigation techniques
for over 20 years and have shown in scientific
experiments that water savings of over 40% can be
achieved whilst improving crop productivity and
quality, reducing waste and lowering emissions.
Group leader Mark Else explains: “Although the
benefits of various deficit irrigation have been proven
scientifically, these techniques require careful
management, especially during changeable weather,
and so implementing them in commercial production
systems has been too risky. Instead, we’ve focussed
on developing and delivering precision irrigation
strategies for commercial growers, where demand is
matched with supply.

“Working with our partners and suppliers, we’ve
developed sensor networks and predictive models
that enable accurate monitoring of what’s going on in
the crop and in the substrate, now and over the next
few days, and so 20 years later, we now have the tools
and the scientific knowledge to help growers to better
manage deficit Irrigation and to reap the rewards.”

“Our partners tell us that wholesale asparagus prices can
double or triple depending on market supply – if harvest
can be predicted these price swings can be exploited.
This is a very immediate benefit from the data.”

“Recent advances in sensor technologies, wireless
systems and access to real-time data have opened up
new opportunities for us.

REAP 2021: Changing Time(s) For Agriculture
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WHAT IF… there was support

for real-time decision making?
Automated data collection and rapid, meaningful
analysis would allow better and quicker decisionmaking, giving more time for other tasks. It would also
enable better decisions by using multiple sources of
information and to facilitate remote management of
land resources.

Insect monitoring network offers targeted
pollination to double fruit yields

Loss prediction and diagnosis to empower
farm strategy

The window for pollination is very tight – two weeks for
almonds – so it is crucial to ensure that sufficient bees
or other pollinators are available at the right time.

Yield loss diagnosis is one of the features of a new
system developed by Omega Crop. Weed mapping
and disease prediction is achieved using data gained
from multiple sources – satellite, drones,
smartphones, hyper-local weather – which is layered
into Omega Crop’s proprietary crop model, resulting
in either a yield loss event prediction or diagnosis.
The findings are delivered to the agronomist or
farmer as actionable intelligence.

To enable farmers to increase pollinator levels,
AgriSound launched an insect listening device called
POLY at REAP. It displays a heat-map on a mobile
device to show insect activity, highlighting pollination
deficits on-farm as well as providing proof that
interventions increase ecosystem services.

Jared Bainbridge, co-founder and CEO of Omega Crop,
explains that its software can predict when and in
which fields the diseases are most likely to occur, to
enable field-level disease prevention spraying.
“By using our disease prediction model, farmers and
agronomists can reduce or delay spraying to provide a
direct cost saving and still protect yields.”
Omega Crop’s proprietary crop model is also able to
provide disease, weed and yield predictions; in the UK
this is can be as early as March/April on Winter cereals.

Targeted pollination
can double the yield
of soft fruit and
increase the quality
of the produce.

REAP 2021: Changing Time(s) For Agriculture
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WHAT IF… livestock and crops

Understanding animal health with the
‘facial action coding system’

could be monitored 24/7
without human intervention?

Until recently, Marwa Mahmoud, of the Department
of Computer Science at University of Cambridge, was
focussed on human behaviour understanding,
automatically detecting social signals from facial
expressions and body gestures in the context of
automotive applications and healthcare. She is now
applying her expertise in computer vision and
machine learning to livestock, in particular to provide
early warning of contagious disease in sheep.

Sensors and other data-gathering and communicating
systems, combined with robotics and artificial
intelligence, would enable improved awareness of
pests and diseases, even before they become visible
and cause damage. This enables real-time decisionmaking and automated operations, meaning rapid
responses to these sudden changes in weather,
disease risk and other variables.

Optical phenotyping sensor provides insider view of plant health
Photosynthesis is fundamental to plant
health and it is linked to many pathways
in the plant, so monitoring the
effectiveness of photosynthesis can give
an early indication of plant stress.

The predictive power of the tool relies
on data, so Gardin is currently
building up datasets for several uses:

Fabrizio Ticchiarelli, Lead Biologist at
agri-tech start-up Gardin, says: “We
have completed trials, particularly with
growers in controlled environments, to
look at patterns of change across the
plant in response to different stresses.
We use computer vision to assess
where the changes are happening, for
example if they manifest first in
younger or older leaves or if they are
specific to a certain part of the plant.
“By looking at changes in the photosynthetic signal we
will be able to determine what type of stress is
occurring and how to get things back on track.”

•

optimise light usage in
vertical farming

•

identify where stress is
occurring across a crop for
precise interventions

•
•

forecast yield

•

track and improve shelf-life
and storage post-harvest.

She says: “Sheep are prey animals and so have
evolved to hide signs of pain or lameness when
predators are around. We are working on systems
that can detect these signs of illness when humans
are not present, using machine learning to predict
early signs of pain and distress by automatically
analysing their facial expressions and gait.”
Marwa is working with collaborators from University
of Chester and University of Lincoln on field trials to
gather training data to build robust machine learning
models that are able to distinguish between healthy
and ill sheep, the first step towards automated
disease detection.

quantify fruit ripening
to infer the best time
for picking

Gardin’s technology has been trialled in vertical
farms and the company is about to begin trials in
greenhouses and polytunnels.

REAP 2021: Changing Time(s) For Agriculture
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WHAT NEXT?

FEEDBACK

REAP 2021 emphasised the importance of time in
both natural systems and farming practice. From the
years taken to build up soil organic matter, to plants
using the day-night cycle to tell the time, and just-intime interventions to optimise crop and livestock
health – time is of the essence in agriculture.
Ambitious policy targets were set by global leaders
meeting at COP26 during the week of Agri-Tech Week
2021, and collaborative innovation is essential to find
solutions to the challenges we are facing.
REAP showed yet again that these innovations can come
from many sources, and the case studies and thought
leadership presented in this report are intended to
inspire more fresh thinking and new partnerships.
A particular feature of REAP this year was the
participation of the international community of
researchers, innovators and growers.

Live presentations throughout the conference spanned
Eastern, Western and Pacific time zones, showing time
differences are no barrier to creating collaborations.
The visionary start-ups, world-leading research,
innovative farmers and industry leadership showcased
at the conference give a snapshot of the expertise
needed to find speedy solutions to the dual challenge
of food production and environmental management.
A multi-disciplinary approach across research,
technology, production and policy is needed and AgriTechE’s community is poised to help.
The extreme weather events seen over recent years
have signalled that time is running short and urgent
action is needed.
Join us on the journey – there is not a moment to lose.

“I just wanted to pass on my congratulations to
you and your team on a brilliant day.
“I thought it was really well run with great
content and I thoroughly enjoyed the day. I feel it
was the best one you have done so far and whilst
I know AF always get something out of the day, I
was able to get a lot from it myself.”
Tom Carter, Head of Membership, AF Group

”Just sending a quick thank you email after
yesterday’s session - it was brilliant (my first
REAP!) and we’ve had over a dozen really
interesting opportunities come out of it already!”
Casey Woodward, CEO of AgriSound

“Thank you, it was an interesting and informative
conference. I gained a lot of new knowledge.”
Researcher

“I really enjoyed the event, the talks/discussion
were very informative.”
Researcher

“Many thanks to Agri-TechE and to all involved in
the organisation of such a wonderful event! We
had many productive discussions and I really
enjoyed the collaborative atmosphere.”
Tech developer

The Agri-TechE team: Laura, Belinda, Becky, Fiona and Alex
REAP 2021: Changing Time(s) For Agriculture
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THANKS TO OUR SPONSORS…

…OUR EXHIBITORS…

…OUR INTERNATIONAL CAFÉ CONTRIBUTORS…
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… OUR SPEAKERS AND CHAIRS …
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Liangxiu Han
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Director of Sentry Ltd and Chair of the Agri-TechE
Stakeholder Group

Professor of Computer Science, Manchester
Metropolitan University

Plant physiology post-doctoral researcher at the
University of Essex

Susannah Bolton

Paul Kersey

Andrew Tewkesbury

Knowledge Exchange Director, AHDB

Deputy Director of Science, Kew Royal Botanical Gardens

Solutions Consultant, Connected Intelligence, Airbus

Shaun Coutts

Marwa Mahmoud

Alex Webb

Senior Lecturer at LIAT (Lincoln Institute for Agri Food
Technology)

Department of Computer Science, University of Cambridge

Department of Plant Sciences, University of Cambridge

Antony Dodd

Hugh Martineau

Antony Yousefian

Head of Sustainability, Map of Ag

Co-founder, Bx

Group Leader, Genes in the Environment, John Innes Centre

Matthew Dobbs

Sarah Morgan
Postdoctoral Scientist, Rothamsted Research

Digital Practice Lead, Stonehaven Consultancy

Nick Duncan

Niall Mottram
Head of Industrial & Energy, Cambridge Consultants

Business Development Lead, Bayer CropScience

Mark Else

Molly Allington

Tom Pearson

CEO and Co-founder of Albotherm

Manor Farm, Caxton

Head of Department, Crop Science and Production
Systems, NIAB EMR

Ed Ford
Technical Agronomist, Dyson Farming

James Fortune
PhD Student, University of Hertfordshire

Vicky Foster

Rui Andres

Jan-Erik Peterson
European Environment Agency

co-founder of Fieldwork Robotics

James Phillips

Ralph Noble

Senior Portfolio Manager – Agri-food Business &
Innovation, BBSRC

CEO and co-founder of Microbiotech

Nicole Sadd

Founder and CEO of Muddy Machines

CEO of Rothamsted Enterprises

Head of the British Beet Research Organisation (BBRO)

Jonathan Gill
Mechatronics & UAV Researcher at Harper Adams University

… AND THE COMPANIES IN THE
START-UP SHOWCASE

Ruben Sakrabani
Associate Professor in Soil Chemistry, Cranfield Soil
and Agrifood Institute
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Florian Richter
Fabrizio Ticchiarelli
Lead Biologist at Gardin
Casey Woodward
CEO of AgriSound
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Hauser Forum, 3 Charles Babbage Road, Cambridge, Cambs CB3 0GT
01223 760135
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