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Introduction
The origin of agriculture led to the domestication of many plant species and to the exploitation of
natural resources. 70 years ago, after the second world war, the revolution consisted in increasing the
yield to feed people. It took almost 10,000 years for food grain production to reach 1 billion tons, in
1960, and only 40 years to reach 2 billion tons, in 2000. This unprecedented increase has been named
“green revolution”. 70 years ago, the revolution resulted from the creation of genetically improved crop
varieties, combined with the application of new products coming from the war industries: fertilizers,
phytosanitary products
The world has changed so fast since the last green revolution that everything will be very different!
Society’s expectations are no longer the same and the planet clearly needs to be resuscitated! And
agriculture and agronomy are a lever to face the climate challenges. Agronomy can encourage farmers
to diversify their crops to become an intensive agriculture. But not intensive in chemicals and fertilizers,
intensive in resources that are absolutely free and abundant like C02, nitrogen, sunlight… I’m not sure
the new technologies can survive on just sunlight and nitrogen… Agronomy concerns also the varietal
or mass selection to grow plants that are better adapted to their local environment !
The varietal selection concerns genetics and how can you work on genetics without technologies?! It is
inseparable! To sequence or introduce a resistance gene, you need efficient technologies… With the
increase of the yield, agricultural technologies have been spread more easily in countries. Also, with the
creation of tractors more efficient in term of detection, satellites connected to your tractors, drones, or
sensors put into the soil. New technologies actually help farmers to be more efficient in term of input
for example. It is important to know that the smart farming and all the connected stuff used in
agriculture are decision support tools. So, it is helpful for the farmer to know for example the weather
in real time to take the decision to treat its field or not or to sow grains or not. Now, the technology
helps them to be the more precise on the field and having the best yield and respect the more
environment with the actual challenges and global warming.

Part 1: Agronomy
Romain Crignon – Agrotransfert
Presentation
Romain Crignon thinks that the new green revolution will be more a return to the basic knowledge of
the agronomy. He is doing some research about cover cropping in AGTRT. A cover crop can be put
between two cash crops to improve and restore the organic structure of the soil, the nitrogen content,
etc.
The goals of the researches are:





Provide references on ecosystems services: to give new knowledges with bibliography or virtual
example to the farmers. Use new technology to create basic technology.
Enable farmers to choose the right species or variety of cover crop according to what they want
to do (maximize nitrogen for example) and according to the context (climate and situation). The
point is to help them to construct the best construction.
Enable the overcome of economical and organizational obstacle to cover crop practices
(example: late harvest so the farmer cannot sow cover crop).
Context

What are the biggest issues in the food system justifying a “next green revolution”?








Issues in the food system: fail of previous green revolution (still poverty and malnutrition at the
world scale)
Inadequate diets and unsustainable consumption patterns (today lot of waste)
Degradation, soil depletion, land scarcity (Erosion, compaction, salinization: in the most
productive part of the world)
Water scarcity and water pollution
Loss of living resources and biodiversity (we need to restore the ecosystems)
Climate change (agriculture is the cause of 25% of the GES, the solutions to stock carbon in the
soil, but agriculture is also a victim of the climate change)

There are five principles to design global food and agriculture system. Here we are going to speak about
three under five principles (the two others are concerning politics):


Improving efficiency in the use of resources (water, fertilizer, pesticide, fuel).

The principal of agronomy is to try to produce more with less. With cover crop, it is possible to
improve soil water holding capacity. Cover crop can also replace a fertilizer. All cover crop has
positive value for nitrogen.
Crop rotation/ diversity allows farmers to produce without pesticides. We can use less fuel
(minimum tillage)


Direct actions to conserve, protect and enhance natural resources

Only cover crop treatment can decrease nitrogen concentration bellow the potability level. Cover crop
are also able to store carbon in the soil (climate change) and cover crop can enhance soil N supply
(decrease need of fertilizer).


Enhanced resilience of people and ecosystems is key to sustainable agriculture

Concerning erodibility, we observed that there is less erosion after late termination than early
termination. Another advantage of cover crop is to reduce water infiltration and water flow.
Conclusion
Agronomy is only knowledge, it is free, low tech and the mechanization cost is also lower. Return to
agronomy will play a major role to design more sustainable food system.

Part 2: New technologies
Jérôme Cipel
The world population is increasing, and the world temperature is increasing as well: 2
problematics. We need to increase crop yields, but we will, soon, reach the limit. So, we do need to find
a solution to feed the planet because global cereal production is increasing as a linear but not as much
as the population that is exponential.
The first green revolution in the 60’s didn’t bring benefit for all the word. For example, Africa
has never benefited from these solutions. The agricultural system brought by this revolution have
increase crop yield and quality but impoverished soil, consumed a lot of water and costs farmers a lot

of money. The new crop variety created by plant breeder need, for a better yield, more water than the
old one. Now, there is no activities over the world that consumes more water than agriculture.
What is the solution?
-

Increase production area? No!
GMO? Mmh… They use less water… but we have to be careful with resistance of pest,
diseases and resistance.
Produce more on the same surface? Yes! But we need to redesign and rethink the
production system and reduce our environmental impact. We cannot just put more inputs
on a more productive plant. This would only pollute more our water and our soil.

The objective is therefore to produce more, and all around the world. We need to adopt a new
strategy, more efficient. That's where the new technologies come in: precision farming, data, improve
resource efficiency, increase productivity, quality and sustainability. The future of the agriculture
needs to be an ecosystem thinking.
Durable agriculture way can be associated crops, integrated pest management, culture aids vs
insecticides, organic agriculture, agroforestry, permaculture, conservation agriculture…
The substitution strategies could be the mechanized weeding, reasoned irrigation, recycling
plant and animal waste, direct seeding or strip till, sowing under plant cover…
The advantage of precision farming is that it can be coupled with any agricultural system. It
allows to put the right thing at the right dose at the right place, never mind the thing.
Today the solutions are varied: GPS, IOT, VRA (option on agriculture machine: allow you to put
different dose on the field), ASC (permit to not go 2 times in the same place for sowing), AI (can
combine data and add value to them, AI is faster and stronger than human being), reflectance (rebond
of light, how much nutrient the plant still needs to grow correctly), conductivity (well know more the
soil and its needs), remote sensing (let you your fuel tank level, storage temperature…), mobile
application (to recognize weed, have some advice about which technique to use…, augmented
reality), embedded sensors (automatic guidance, harvest mechanical or optical sensors), soil probes
(to know how much water, nutrient do you have in your soil) and robots (drones, satellites, tractors,
but still rare because of the politics, security and the cost).

Conclusion
New technology in agriculture is not a global solution. Agronomy will be always the foundation
of agriculture, but new technologies can bring some responses that we did not have before. But there
will always be weaknesses as the African farmers that won’t be able to pay for these solutions.

Thomas Lemaire-Sencrop
Sencrop is a start-up created in 2016 and based in Euratechnology (Lille) in a context where we
can no longer increase arable land surfaces, where by 2025 we will need to feed 2 billion more people,
where many countries want to decrease the number of phytosanitary products…
Farmers are not at the best place on the agrifood value (last ones): volatilities of prices and natural risk
-> climatics conditions

Why we develop Sencrop weather stations? Farmers are losing time in field : what is humidity
? temperature ? they didn’t optimize their spraying. Farmers are Sencrop’s customers: farmers first!
Sencrop empower ALL farmers to make better decisions and reduce their crop risks, with a positive
agro-environmental footprint.
Access to data is done through and app where farmers can see history, data in real time or they
can put some simple alerts (Alert for rain, temperature under 0°C…)
Another Sencrop feature is to connect farmers to each other and with cooperatives... It’s a collaborative
platform where farmers can create or join a network and where the farmers can put the station to a
community. Users can also connect their stations to services and to decision support tools (mileos
arvalis, movida Bayer…).
So, Sencrop it’s a digital solution which can help agronomy.
Today, Sencrop has the biggest ag-weather network in Europe: from 1645 stations in France in
2017 to 9500 Sencrop and 10 000 farmers in 14 countries in September 2019. It’s also a data platform:
so, it’s important to have a continuous amount of data, to aggregate all farmers to the platform. Sencrop
is an innovative service based on high density of weather stations

Pierre Raulier – Smart Aquaponics
The aim of Smart Aquaponics is to develop farming tools: Aquaponics system. Aquaponic is a
new way of farming. It permits to do not waste the nitrogen from the fish in the nature and avoid
eutrophication. It also decreases water use comparatively to a standard greenhouse production.
The first aquaponics systems were present in educational systems 10 years ago. Since then,
aquaponics was developed in different secondary schools and universities for illustrate and give a new
approach to learning. Today, it exists 3 current status for aquaponics systems: Education, small
professional (Jardin de l’Usine, Atelier de Bossimé) and industrial (Abattoir Anderlecht, Aqua4C &
Tomato Master). The two industrials farms open in years 2018. Today in France, there are already 17
farms et 20 projects in development.
Aquaponics is so new, that today there is no available professional training for aquaponics, and
no warning tools or decision taking tools available for aquaponic systems. Therefore, 3 years ago, a
group of teachers, professionals or researchers working with aquaponics, decided to create Smart
Aquaponics, an application including a training program, a simulator of aquaponics systems and a
monitoring tool. This app targets the education and professional sector.
The training program is actually a game on a cellphone application Within this game, the user will
make an aquaponics system evolve from its most basic form up to a professional system. He will get the
theoretical and practical background to create and maintain an aquaponic system (what is pH,
electroconductivity, etc.). The final aim is to run an entire aquaponic farm.
The simulator designs aquaponic system in the application and simulate different scenarios. The
user can draw different aquaponics systems and try different scenarios such as different species of fishes
and plants and chose which on the best.
The monitoring permits to be connected to sensors presents in user’s systems and inform them on
the status of their system. The users will be able to get information and react in the event of a problem.
These 3 tools are developed by multidisciplinary approach. First all the tools are based on an
informatics model able to simulate aquaponics systems. This model can be connected to different the

sensor of aquaponics systems. They are developing through a data aggregator able to connect different
sensors type to the model. Soon, the model will be validated on different aquaponics system belonging
to the partner.

Part 3: Questions


Do you think new technologies can help the perception of consumers of farmers? (drones
everywhere, etc.)

We have different indicators in agriculture and in the neighborhood, if the new technologies make
you use your sprayer more often, the neighbor will think that you use more pesticides. Even if with
new technologies, you can spray at the best time and with low dose. Farmers need to communicate
a lot about it and to give a better image of farming.
The problem is societal, even if you try to do better you will always be bashing if someone put a
finger on you. To do better is still better than to do nothing. If you step back on the solution:
technology is creating pollution, and everybody is using smartphone.
redesign strategies => we must rethink them, find a balance between solution and the problem
which are resolve


We must feed the planet, why don’t people can do gardening? People must make their own
food. The biological organic farming is less productive but there are some studies which show
that permaculture is more productive than conventional agriculture, of course it will need
more staff. Maybe there are something between both?

You cannot feed yourself if you are not always on your garden, it is a complex job to be a farmer.
The solution is not just about one model, it will be a mix of everything. You cannot think in the same
way in Asia, Africa, etc. so the system needs to be adapted to the context. In Africa for example, if they
want to produce their own food it will cost them more than to buy it.
To produce good food, you need to put less pesticide and fertilizers, but then the cost of the product
will be higher. The consumer must be ready to pay it.


For example: an app was developed for farmers to know when they need to put their cows in
the pasture. If the son/daughter of the farmer is using the app without having the knowledge,
where are we going? How do we keep the knowledge?

Decision Support Tool (DST) is a support, farmer still need the knowledges, the father will probably teach
his (her) son/daughter.
The more performant computer of the world is the human brain, but not the more powerful. We must
think about the risks of technologies and the part of dependence.


With DST, to who does the data belong?

For Sencrop, the data are the farmers property and Sencrop property. It is a win to win situation.
You can have some other solutions: John Deere they don’t say anything about data, in agriculture
personal data are mixed with professional data. So it create a risk, for example an hacker can put
pressure on a farmer.

