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THIS DOCUMENT PRESENTS A SELECTION OF 24 EXAMPLES ILLUSTRATING THE WORK CARRIED OUT BY ARVALIS IN 2016 - 2017.
THE COMPLETE ACTIVITY REPORT IS AVAILABLE ONLINE AT  https://goo.gl/JXeyb5

The Carnot Label:
Research for the
benefit of businesses

Plant2Pro, a plant research pool, has been accredited by the Institut

Carnot du végétal. Arvalis is highly involved in it, alongside the Institut

technique de la Vigne and Terres Inovia, INRA, CNRS and

AgroParisTech. This accreditation will help Plant2Pro to develop its

competence even further, by taking part in projects involving the best

scientists in the world. Speeding up innovation requires pooling

resources, which is exactly the idea behind the Carnot accreditation

created by the French Ministry of Research in 2006. It is awarded

following a highly selective application process. Research programmes

are carried out in partnership with, or are beneficial to businesses of

all sizes. A Carnot accredited institute receives public funding to work

on various topics.
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ARVALIS - Institut du végétal is an

applied agricultural research

 organisation dedicated to arable crops

including cereals, maize, sorghum,

potatoes, forage crops, flax and

 tobacco. It was founded by farmers

and dedicates its expertise to the

creation of production systems that

combine economic competitiveness,

adaptability to markets and protection

of the environment. It considers tech-

nological innovation as a major tool to

enable producers and agri-businesses

to respond to societal challenges.

Over its 27 sites, and in collaboration

with its partners, Arvalis tests and

evaluates technical and economic

 solutions, develops innovations and

 ensures they are disseminated to

 farmers and technical advisors. Its

 studies focus on agronomy, economy,

knowledge of plants, modelling,

 biotechnology, crop management and

protection, agro-ecology, precision

 farming, agri-equipment, digital

 applications, harvesting and storage,

quality, and markets for the agricultural

products that are within its remit.
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STAYING AHEAD
OF THE GAME

2016•17
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No two years are the same. Depen-

ding on whether it is hot or cold, wet

or dry during the season, but espe-

cially at each key stage of its

development, wheat will be subjected

to stress, or, on the contrary, grow

better. For example, it is sensitive to

weather conditions at flowering time.

Through the expertise acquired by

its statisticians, Arvalis has develo-

ped models to analyse those events

at the different growth stages. The

Institute can now produce wheat

yield and quality forecasts for a

 growing area two weeks before

 harvest. For grain operators, having

this information in advance of

 harvest is a real advantage: thanks

to Récolt-IS®, which provides this

data for their operational area, they

will be better prepared,

Plants feed through their roots. However,

do roots always grow in the same way?

Does a plant produce more roots when it

lacks water or nitrogen, to go and look

for them further afield? To answer those

questions, we need to take a closer look

at the root system. That is precisely the

attraction of the “Minirhizotrons”

 system, that Arvalis first implemented

at its Gréoux-les-Bains site, in Provence
(south-eastern France), where the

 weather is generally hot and dry. It was
then developed further at other Arvalis

research stations including in central

France, around Paris and in Occitanie

(southern France). Its clear tubes
 inserted into the ground at a 45° angle
help to observe and photograph plant

roots. Their volume and length can then

be “mapped” and analysed. Water
 deficient crops produce lower yields
than plants that lack both water and

nitrogen! It appears that a plant that

lacks nitrogen while it is growing, is
going to develop deeper roots. And a
long-rooted plant will withstand drought

more easily. This is not as trivial as it

might seem. The big advantage of this
system is that it helps to continuously

monitor plants in a controlled environ-
ment, without destroying them.

MINIRHIZOTRONS:
ROOTS UNDER
THE MICROSCOPE

INCREASING
AND REGULATING YIELDS

Arvalis’s agro-meteorological models produce wheat yield and quality information for a whole growing area, ahead of
the harvest. Strategic information for grain storage facilities.
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The Phénomobile, a robot equipped with sensors that measure plant growth, is a valuable tool to determine which varieties are best suited to climate change (pictured here on Arvalis’s
Gréoux-les-Bains station, in south-eastern France).
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690,000 hectares
managed
by satellite

CLIMATE CHANGE: UNITED TO STAY DRY
Arvalis’s research station in Gréoux-les-Bains (south-eastern France) is located in Provence, a region that is being heavily impacted

by climate change. That is why it has developed a close partnership with Iniav’s Cereal team (Iniav being the Portuguese counterpart

of France’s national agronomic research institute, INRA), based in Elvas. This collaboration, called Idéotypes Sud, consolidates the

work carried out around adapting to climate change. It brings mutual benefits. The Portuguese scientists are very interested in the

tools and methods used by Arvalis. For Arvalis, the results obtained are highly valuable as they cover both different varieties from

those currently grown in France and weather conditions that induce greater stress than our crops are currently experiencing, but

that we will probably face in the future.

The Farmstar Expert decision support tool helps

farmers to manage their crops by monitoring plant

growth from satellite images that experts have

learned to interpret. Very popular with producers,

it enables them to restrain input consumption in

bread wheat, oil seed rape, durum wheat and bar-

ley crops, through variable input rates.

Environnemental plus: Farmstar Expert produces precise crop advice maps that help farmers use
the exact fertiliser rate needed by a crop at any point in the field.



Flour quality depends on wheat varieties and the way in which the crop has been

grown, but also on soil, and weather conditions. In short, on a whole host of factors.

Also, the “right” grain for the biscuit industry will not be the same as the grain that

suits millers.  Professionals therefore use a technological criterion, the Hagberg

falling number, to determine if a specific wheat will or will not produce good bread.

The catastrophic weather conditions experienced during the 2015/2016 season

were totally unprecedented and, despite its expertise, the tools developed by Arvalis

to forecast this number before harvest were severely put to the test. In 2016/2017

the Institute therefore focussed on modelling this Hagberg falling number in a

greater number of situations, to help grain storage organisations as well as millers

to plan their purchases more easily.

Reducing the part left to chance
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Wheat, barley, maize: livestock

consumes a large part of the

cereals produced. Arvalis is

currently conducting studies

on animal nutrition. Its results

are published four times a year,

in its digital newsletter,

News@lim. For example,

in its December 2016 issue,

it explains how monogastric

animals (poultry and pigs)

can use the grain harvested

that season, which is very

different from the norm.

In its June 2017 issue,

News@lim proposes tools

to help animal feed

manufacturers utilise all

the maize as well as possible,

even when it has a high

fat content.

News@lim is distributed free

of charge by email

or can be downloaded from

www.arvalis-info.fr 

Arvalis determines the baking performance of bread wheat varieties.
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PRODUCTION AND PRESERVATION
OF RAW MATERIALS
THAT MATCH MARKET DEMANDS

2016•17
IN EXAMPLES

NEWS@LIM:
TO MAKE
SURE ANIMALS
EAT WELL



To help consumers wishing to make

chips, Arvalis assesses the culinary quality

of potato varieties. Producers include

this on potato packs sold by supermarkets.

To help chip manufacturers, the Institute

also determines the best storage conditions 

5, 7 or 9°C) to enable the potato to reach its

full chipping potential.
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The Saint Hilaire en Woëvre research

station in the Lorraine region

(northeastern France) looked good on 4th

October 2016, when it hosted the 10th

edition of the Journées Internationales de

la Prairie. Organised in France for the first

time, this trans-border event attracted over

1400 professionals and several high-level

politicians from Belgium, Luxembourg,

Germany and France. Through several

demonstrations, they discovered new

technical approaches to make their grass

fields produce even more grass for sheep,

beef cattle and dairy cows. On no account

should grass be left to grow without

paying attention to it, or rather without

measuring it: animals need to graze it at

the right time, before it becomes too dense

for instance. Good grass maintenance

contributes to making a farm cost effective.

Grass, to make a
packet (of butter)

DEVELOPING
AND PROMOTING
INTEGRATED
CROP
PROTECTION

A new online tool providing advice in

real time, Taméo received a mention at

the Sima Innovations Awards organised

by the agricultural machinery show

SIMA 2017. Taméo is the

 product of an Arvalis-

Météo France partnership

and is a decision support

tool for bread wheat crop

 management. It provides

recommendations, including

on the split nitrogen applica-

tion and treatments for each parcel

depending on the weather forecast. The

first users have given very positive

feedback on its forecasts (which are

parcel specific) regarding the

weather, growth stages,

diseases, application condi-

tions and fertiliser input

utilisation. Taméo will be

deployed to other crops in

2018.

TAMÉO, A NEW ONLINE
AGRO-METEOROLOGICAL TOOL

GOOD
FOR FRIES

Arvalis not only communicates on its results, but also as an agronomic

expertise centre. Anses (the French agency for food, environment and

work safety) regularly calls on the Institute as part of a plant health product

approval process.

EXPERTISE
FOR ANSES
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Over half of the potatoes grown in

France benefit from Mileos®. This

decision support tool provides

 farmers with a mildew outbreaks

forecast, using models developed

by Arvalis’s experts for this serious

disease. This service warns them

by text message to protect their

crops within the next few hours.

This explains why the area it

serves has doubled this year.

Mileos® is recognised by the

 Ministry of Agriculture as a tool

used to reduce the number of

 treatments applied (PPP reduction

certificate system). It also received

an award in the Profils d’or

 competition organised by the

 international trade show Potato -

Europe, which was held in

Villiers-Saint-Christophe  (northern

France) on 14th and 15th September

2016.  

Mileos
is ACE

Biocontrol is a very promising solution for

reducing the use of conventional plant pro-

tection products and facilitating

transitioning towards the concept of inte-

grated crop protection. It encompasses a

wide range of methods based on natural

mechanisms to control pests and patho-

gens in crops. It has become increasingly

prominent in Arvalis’s activities over the

last few years. The Institute is testing those

new solutions against diseases, pests and

weeds in a large number of crops, in rela-

tion to potato haulm killing. It is leading a

trial network involving cooperatives and

agri-businesses to test trap plants that

attract potato root nematodes (or PCN, a

microscopic worm) and winter aphids on

cereals. Arvalis also contributed extensi-

vely to “Index Acta biocontrôle”, a 300-page

collective work and absolute wealth of

information The Institute is, moreover, hea-

vily involved in a public-private consortium

dedicated to biocontrol R&D.

BIOCONTROL:
FROM DREAM
TO REALITY

DEVELOPING
TOMORROW’S
AGRICULTURE
TOGETHER
In 2017, Arvalis and its partners ITB (beet

technical institute) and Terres Inovia

launched the 5 Syppre platforms. Their

aim is to test innovative cropping systems

and to compare them with current prac-

tices so that farmers can choose the most

resilient ones, least dependent on inputs

and least affected by weather conditions

while remaining profitable. The experi-

ments are devised jointly with farmers

and mean they do not have to take the

risk of trial and error themselves. They

will run until 2025, in order to include a

sufficient number of years’ weather and

rotations. Those 5 platforms are spread

out all over France, and include contras-

ting agronomic conditions and climates:

Béarn (western Pyrenees), Lauragais

(South-West), Berry (Centre), Champagne

(North-East) and Picardie (North).

EVALUA   
THE MU
OF PROD  

Driving innovation to improve soil fertility and reduce
 erosion : this is one of the objectives of the Syppre
 platform in Lauragais (here at the official launch in 2017).

In 2017, 83,000 hectares of potato crops were
 managed using Miléos®. This service is acclaimed by
producers for controlling mildew, a disease which
 destroys the leaves and makes the tubers unsellable.
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UTILISING
 TECHNICAL,
 SOCIAL AND
ECONOMIC
 INDICATORS
Since 2010, Arvalis has been helping

French storage facilities to analyse data

from parcels managed in accordance

with the Arvalis-Irtac quality assurance

charters, which became the NF V 

30-001 standard in January 2016.

This frame of reference for good

practices in cereal production and  

on-farm storage guarantees product

quality and environmental friendliness.

The Systerre tool is used to analyse the

parcels’ characteristics as part of an

ongoing effort to improve practices.

Systerre is capable of processing

different types of information (nitrogen

input, yield, protein content, treatment

frequency, greenhouse gas effect,

production cost, etc.), and has helped to

refine the most relevant indicators, and

to calculate them. Cooperatives and  

agri-businesses are now able to point

out farmers’ efforts to their own

customers, as well as assess more

accurately the technical, economic and

environmental impact of their practices.

Agronomic research relies on networks

that facilitate exchanges and speed up

knowledge transfer. One of them, Agri-

benchmark, with which Arvalis has been

involved since 2006 sees agricultural

economists evaluate production costs in

different European countries. This net-

work has recently been enhanced by the

addition of a new section focussing orga-

nic arable cropping system monitoring.

The fruit of a special alchemy, the 12th

edition of the Culturales®, an agricultural

show organised in actual fields held in

June and for the first time in Eastern

France was a great success: 18,000 visi-

tors, 23 highly motivated partners, a

location out of the ordinary (farm 112 aka

TerraLab), expertise on a huge scale with

280 exhibitors, and new events such as

the “Rob’Olympaides” robot competition.

Les Culturales® is always a particular highlight in the communication activities

around Arvalis’s work. The content and means of dissemination have been reviewed.

There is a new “live” forum on competitiveness, an innovation show entitled “Farmer:

profession of the future”, and a new “flexible farm” section. The latter focussed on

supporting agricultural businesses with strategic choices by explaining the diffe-

rent stages, from diagnosis to solutions, both “in the field” and “in the office”.

Les Culturales®:
massive communication
for arable farmers

ATING AND IMPROVING
 ULTI-PERFORMANCE

 DUCTION SYSTEMS

Another record beaten! 18,000 people visited the 12th
Culturales® on the TerraLab site, just outside Reims, in
June 2017.

THE ECONOMICS OF ORGANICS
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Arvalis has been working with INRA for over 10 years on the themes of water

and irrigation. For the first time, this year the two partners are proposing a

method for collectively managing water over a whole production area. In each

region, a collective water management organisation is responsible for sharing

out water resources between the different users. The aim of Simulteau is to

 provide those organisations with tools in order to enable them to test various

sharing out possibilities depending on the region, rainfall, soil and usage.

 Simulteau also helps to evaluate the different collective management measures

taken during the season to improve river output flow and delay reaching

 emergency levels.

SIMULTEAU: SHARING OUT
WATER RESOURCES

EVALUATING AND UTILISING
SOIL POTENTIAL,
AND MANAGING WATER
AND MINERAL RESOURCES

Plants get their nutrients from the soil,

which is why it is always important to

get to know it even better. Arvalis is

 testing the near-infrared technique

directly in fields, to analyse “in situ” their

physical and chemical characteristics.

This method avoids to-ing and fro-ing

between field and lab, and is part of a

precision farming system in real time.

Arvalis is finalising the design of a portable lab to analyse
soil characteristics. This service will be ready in 2018.

2016•17
IN EXAMPLES

Listening
to the soil 
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PLEASE,
COVER YOUR SOIL UP...

Having already been awarded a “Sommet d’or” in October 2016 and “Victoires

des Agriculteurs” at Syrpa in November 2016, the “Choix des Couverts” (cover

choice) tool received a “Trophée ITA’Innov” in June 2017. Farmers establish

cover crops between two main crops, to avoid leaving the soil bare. Those

covers play various roles. For example, they trap nitrates, which prevents the

latter from dispersing into the environment and makes them available for the

following crops. But choosing the right cover is complicated because there

are so many possible species to choose from. With the “Choix des couverts”

tool, Arvalis helps farmers make that decision. It is freely available online and

describes 125 listings, their sowing conditions, advantages/disadvantages,

etc. With just a few clicks, the farmer can rank the covers according to their

suitability for his/her specific situation. It has been used tens of thousands of

times since its launch in 2016, which confirms its relevance, and as previously

mentioned, it has received several awards from representatives of the

 agricultural sector.
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When malting barley for

brewing receives too much

nitrogen during the cropping

season, it produces a beer

with too much foam, which is

a quality issue. However, if the

plant lacks nitrogen, it cannot

produce grain. Some of the

growth stages play a critical

part in this respect. Arvalis,

in collaboration with Yara,

therefore offers malting

barley producers N-Tester, a

fertilisation management tool.

It has been available for other

crops such as bread wheat for

around ten years. It provides a

measuring tool used to decide

whether additional nitrogen is

needed. It is used to check if

the estimated rate, usually

input in two applications at key

growth stages (tillering and

1 cm ear), is sufficient or not.

BEWARE
THE FOAM

The online “Choix des couverts” tool has received many awards from the farming sector, and provides
concrete solutions adapted to each situation to help farmers establish cover crops.
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UTILISING TECHNOLOGICAL
AND METHODOLOGICAL
INNOVATIONS 
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DIGITAL FIELDS 
Between May and October 2017, the Cité des

Sciences et de l’Industrie de Paris dedicated part of

its “Science-news” section to digital technologies in

agriculture. Entitled “le numérique est dans le pré”

(a reference to the film title “Le Bonheur est dans le

Pré”, Happiness is in the Meadow), this exhibition

was visited by thousands of people and revealed

the input that digital technologies are having in far-

ming. Our Digifermes® featured prominently. Those

research stations act as “playing fields” for innova-

tive companies, big groups or start-ups, who come

to have their innovations rigorously tested with the

help of Avalis’s teams. At the moment, three of them

have received Digiferme accreditation: Boigneville

(near Paris), with arable as well as organic crops,

Saint Hilaire en Woëvre (northeastern France), with

cereals and bovine livestock, and Le Mourier (central

France) with ovine livestock.

Every day, the research stations produce

and structure large amounts of data,

including trial results, weather data and

soil characteristics. In agriculture, like

in any other sector, data is crucial to

achieve a digital transformation. But in

order to utilise data, innovative

 businesses need to be able to access it

in the first place. This is what motivated

Arvalis in 2015 to propose the creation

of a platform to share the data produced

by technical institutes within Acta.

In 2017, Api-Agro reached a new

 milestone by becoming a start-up. Like

in a factory, it receives raw data, stores it

and makes it available for the production

of “refined” goods such as decision

 support tools (DSTs), new apps, and

 services still to be invented.

Api-Agro:
technical institutes in start-up mode 

THE WHEAT
WHISPERS
IN THE
SENSORS’ EARS
A garage door that opens as your car

draws near, a fridge that asks you to 

de-ice it... All those connected objects

talk to you and warn you when you need

to do something. The Internet of things

is no longer a dream, it has definitely

become a reality. The European Union is

totally aware of this fact and has

launched a large project, IOF 2020,

designed to facilitate its deployment to

agriculture and the food industry.

Arvalis is involved in it, along with

70 public and private partners of all

sizes. The Institute is currently testing

with Orange, Bosch and a start-up,

Hiphen, some sensors placed in fields to

improve decision support tools. They

measure crop development, nitrogen

nutrition, water stress, as well as

temperature and ambient humidity, in

real time. End game: saving nitrogen and

water resources.



%

120,000 readers of ARVALIS-
Terres Inovia infos magazine

235,000visitors per month
 (website)

62,000subscribers to the weekly
information sheet ARVALIS-Infos  

12,400subscribers to the daily
information sheet Yvoir  

100 national conferences
and meetings for farmers
and technical advisors

5,300 related press pieces

260,000views of videos online

20,000 followers
 on social networks 

4,000 people trained

TRAINING MATTERS

1,700agronomic trials

12 theses

23dissertations

150 collaborative research projects
funded

19 countries with whom the Institute
collaborates on R&D

REFERENCE
DATA
ACQUISITION

IMPACTS
IMPACTS
IMPACTS
IMPACTS

690 000 ha managed
with Farmstar® Expert

83 000ha of potatoes managed
with Miléos® by 1,200 users  

24,000ha of cereals, maize
and potatoes irrigated with
the help of Irré-LIS®

135,000 simulations using
the free access DSTs online

EXPERTISE 
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ARVALIS
IN FIGURES 

Cereals: 9,478,000 ha – 68,293,000 tonnes
Maize: 1,378,000 ha of grain – 13,098,000 tonnes
Ware potatoes:  131,600 ha – 6,180,000 tonnes
Flax: 97,000 ha – 116,000 tonnes of fibre
Tobacco: 3,750 ha  
Forage crops: 13,105,000 ha of temporary and permanent grass (*)
and 1,425,000 ha of forage maize

Agreste 2017 figures
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Imagine horizontal solar panels on

4 wheels, and you have the Ecorobotix

robot currently being tested on

the Boigneville Digiferme®. Entirely

autonomous, it gets its bearings within a

crop using its own GPS and its camera,

which also identifies weeds. Then, its

two robotic arms deposit a microscopic

drop of herbicide just on the weed.

Its precision would reduce chemical

usage by 20 fold. It is worth keeping a

close eye on this prototype…

JUST
A LITTLE
DROP

400 staff members,
     including 186 scientists
     and 150 technicians

27sites in France 

50%of its budget
 is dedicated to R&D

400of its farmers are members
     of Professionals steering committees
     guidance commissions

THE INSTITUTE
The Swiss start-up Ecorobotix’s robot is being tested on
the Digifermes. By reducing by 20 fold the quantity of
herbicide used in some crops, it represents a very
attractive alternative.
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In partnership with organisations from the different sectors (Intercéréales, GNIS, FNPSMS, CNIPT, GIPT, CIPALIN, FNAMS, FNPT) and with the financial involvement of the Compte
d’Affectation Spécial pour le Développement Agricole et Rural (Special fund for agricultural and rural development) managed by the French Ministry of Agriculture and Food.

3 rue Joseph et Marie Hackin 75016 PARIS
Tél : 01 44 31 10 00 - Fax : 01 44 31 10 10 

www.arvalisinstitutduvegetal.fr
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https://www.facebook.com/arvalisinstitutduvegetal/?fref=ts
https://twitter.com/Arvalisofficiel
https://www.linkedin.com/company/arvalis-institut-du-v-g-tal/
https://www.youtube.com/user/TVArvalis

