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Several elements of this presentation have been provided by: 
Jean-Charles Deswartes & Philippe Gate (ARVALIS) 
Hélène Lucas (INRA) 

mailto:jp.cohan@arvalisinstitutduvegetal.fr
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ARVALIS, a brief overview 

LOCAL ADVISORS 
(Public/regional, Private – Distributors/Coops) 

Extension 

FARMERS 

ARVALIS 
Other technical institutes 

Applied Research 

PUBLIC RESEARCH  
INRA 

IRSTEA 

“Grandes Ecoles”  

Universities/ CNRS 

PRIVATE RESEARCH  
Breeders, 

Agrochemists, 

Machinery companies, 

Food and non-food companies 

Basic Research 
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• An agricultural research Institute 

• Funded by French farmers 

• 30 research stations and laboratories 

all over the country 

• 400 permanent people divided into 4 

main departments: 

 Research and development 

 Regional actions 

 Scientific direction (material and methods, 

statistics) 

Marketing and communication 

(newsletters, website, DMT, conferences) 

 

 
 

• Crops : grain cereals, corn, grassland and 

forage, potatoes, flax, tobacco, cover-crops 

• Studies from gene/seed to harvest quality 

for humans and cattle 

• Topics including production, economics 

and environment 

 

 

 
 

ARVALIS, a brief overview 
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Research stations 

Main Winter cereals 
Field trials 

ARVALIS, a brief overview 

Winter cereals: A national network of field trials 

Topics: 

 
• Varieties evaluation 

• Crop nutrition 

• Crop-physiology 

• Biotechnology 

• Crop protection 

• … 

 



DK-30/11/16 
6 

Stagnating wheat yields  
in France and Europe : the diagnosis 
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Bread wheat, France 

+ 0.12 t.ha-1.yr-1 

• No more systematic yield 

growth from year to year 

• Observed in numerous 

European countries 

• Especially for winter crops (not 

the case for maize and sugar-

beet in France)  

D
at

a 
so

u
rc

e
s 

: 
SC

EE
S 

Same trend in most European countries 

 

Brisson et al. 2010 
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Genetic progress ? 

 

• Recent varieties are more productive than previous ones (+0.1 t/yr)  constant genetic 

progress. 

• Recent varieties are less susceptible to diseases than previously (higher genetic gain for 

“un-treated” set than for “treated” set) 

• Varietal adoption is still an issue (slower than for maize)  genetic progress 

transferred to farmers 

•   genetic progress prevents yields from falling. If genetic progress ceased, yields 

would fall. 

 

Registration year 
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All genotypes in one trial 

 

Arvalis trial, 2012 (02) 

Brisson et al. 2010 

Trial year 

 

Genotypes registration chronicles 

( “year effect” removed) 

 With fungicides 

 
Without fungicide 

 
Mean progress 

Mean progress 
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Stagnating wheat yields  
in France: why ? 

 

Brisson et al. 2010 
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Reduced dosage (regulatory repercussion), but 

adoption of more targeted inputs (split 

application, remote sensing tools…). 

 

Impact of reduced dosage difficult to assess 

because of the non-linear response of yield to N 

 impact probably undervalued 

 

Crop nutrition and soil fertility 

 

Stagnating wheat yields  
in France: why ? 

N application practices 

 

Brisson et al. 2010 
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• Rotation: use of the most beneficial preceding crops (legumes) has been 

reduced by half 

• Soil fertility: disparate soil carbon (C) conditions (no general drop). Phosphorous 

(P) concentrations sometimes restrictive but only for sensitive crops (excluding 

wheat most of the time). Soil structure not assessed. 

Crop nutrition and soil fertility 

 

Stagnating wheat yields  
in France: why ? 

Rotation : use of legumes 

 

Brisson et al. 2010 

Soil fertility (P2O5 example) 

 

ARVALIS-Aurea 
2014 

Diseases, pests 

and weeds ? 

Fungicide: slight reduction in dosage (with major inter-annual 

fluctuations), but more effective products and less sensitive varieties 

Weed-control: more and more complicated, difficult to assess 

Pest: no assessed but probably not involved in the main trend  
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• Trend to warmer climate so shorter 

cycle  slightly unfavorable 

• “Threshold effect” of higher 

temperatures: more cases of ‘scorching’ 

temperatures  

• More cases of unpredictable extremes 

(freezes, drought, heatwaves) 

 Adverse weather conditions in the 

plural, not necessarily just one set of 

conditions 

 No clear illustration, rather  a body of 

collected evidence and knowledge 

 Need to better understand wheat 

physiological traits involved 

 

Not necessarily  completely convergent 

with recent studies (Moore and Lobell, 

2015): “average temperature” approach vs.  

“climatic incidents” 

 

 

Adverse weather conditions 

 

Stagnating wheat yields  
in France: why ? 
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Example 1 : drought and bad N efficiency during 2011 spring  

 

More and more exceptional 
meteorological events 

Number of days “suitable” to apply N 

fertilizer with a maximum efficiency 

April - Median April - 2011 April – centile 2 

Calculation and mapping: ARVALIS 
Meteorological data sources: METEO-France, SRPV, 
Terres-Inovia, INRA, ARVALIS 
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Example 2 : Cumulative rain fall and lack of radiation during 2016 grain filling period 

 

More and more exceptional 
meteorological events 

Cumulative rain fall (mm) 
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Meteorological chronicles (1955-2016) – 
May 20th-June 30th 

Source of data:  Météo-France/Orléans-Bricy 
Calculation : ARVALIS 

Probability to obtain a cumulative radiation 
under 2016 level during wheat grain filling 

Probability (%) – calculation on 1987-2016 
period 

Source of data:  Météo-France/ARVALIS/INRA/TI/SRPV 
Calculation and mapping : ARVALIS 



DK-30/11/16 

Wheat yield progress : build a 
multivariate response 

New 
technics 
adoption 

by farmers 

Agricultural 
systems 

approaches 

Single topics 
approaches 
(breeding, 
fertilizer…) 

YIELD 
PROGRESS 

Some examples are following 
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Improving NUE: 

 Breeding program (new indicators 

and genetics) 

 Registration process (new 

indicators) 

Wheat yield progress : increasing 
genotype performances 

Improving WUE: 

 Breeding program (new indicators 

and genetics) 

Key research projects 
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Developing efficient new phenotyping tools 

 

Wheat yield progress : increasing 
genotype performances 

Phenomobile 

Phenofield 

Several innovative phenotyping tools held by 

INRA, Terres-Inovia and ARVALIS 
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Wheat yield progress : increasing 
genotype performances 

• Practices adoption 
by farmers 

16/12/
2016 

16 

Panel of varieties on farms 
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- The number of varieties per farm is limited 
- The performance of a variety depends on the year 
- Climate change increases the uncertainty of the performance of a 

new variety 
- The panel of varieties contains old varieties, not necessarily the 

most productive 
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Wheat yield progress : more precise 
nutrition management 
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Nitrogen Status Remote sensing 
tool 

Example : satellite based FARMSTAR 

793 000 ha monitored in 2016 
 Wheat : 484 000 ha 
 Barley : 94 000 ha 
 Oilseed rape: 212 000 ha 
 Triticale : 3500 ha 
 

 

Mixing remote sensing and model based tools 

Example : ARVALIS CHN model 

Operational model mixing high level scientific 
knowledges and the need to have a practical tool for 
different users 
 
For technicians, researchers, breeders, stakeholders… 
(same “motor”, different “interfaces”) 
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Wheat yield progress : new fertilizers 
assessments (Urea+NBPT example) 

Name Company 
Regulation 

status 

Availability in 

France 

U/NH4/NO3 

(% N-Total) 

N-Total 
(% 

masse) 

Urease 

inhibitor-

1* 

Urease 

inhibitor-

2* 

NEXEN 
Koch Fertilizer 

Products 
CE 2003/2003 2012 100/0/0 46 NBPT 

UTEC 46 
Eurochem 

Agro France 
CE 2003/2003 2013 100/0/0 46 NBPT 

NOVIUS In Vivo CE 2003/2003 2014 100/0/0 46 NBPT 

UREA+LIMUS BASF CE 2003/2003 Spring 2017 100/0/0 46 NBPT NPPT 

* Concentration according to CE 2003/2003 

SOL N + NBPT = UAN + Agrotain from Koch Fertilizer Products 
UREE+NBPT = NEXEN from Koch Fertilizer Products 
Letters = HG Tuckey tests 

Flux analysis method : INRA-ECOSYS/ARVALIS 

First results of ADEME EVAMIN project 
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Wheat yield progress : new fertilizers 
assessments (Urea+NBPT example) 

19 trials ARVALIS 2012-2016 (31, 32, 41, 45, 

51, 55, 56, 67) 
• Soils : Chalky soils ( 6 trials), loamy soils (13 trials) 

• Species: 5 durum wheat trials , 14 bread wheat trials 

• Comparisons made on all applications (53 points) 

Statistical tests : *** 1% significant; ** 5% significant; * 10% significant;  

ns : non significant 

YIELD All points 
Points 

UREA < AN 
Points  

UREA ≥ AN 

[NEXEN] 

- 

[AN] 

+1.0  q/ha** -0.4 q/haNS +2.9  q/ha*** 

[NEXEN] 

- 

[UREA] 

+1.5 q/ha*** + 2.3q/ha*** +0.4 q/haNS 

[UREA] 

- 

[AN] 

-0.4 q/haNS -2.8 q/ha*** +2.5  q/ha*** 

Similar results for UTEC 46 and 

UREA+LIMUS 

YIELD [UREA-AN] (10* t.ha-1) 
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The Wheat Initiative 

An international 

research partnership for 

wheat improvement 

 Created in 2011 following endorsement by G20  Agriculture 
Ministries to improve food security 

 A framework to establish strategic priorities, identify synergies 
and facilitate collaborations for wheat improvement at the 
international level 

 www.wheatinitiative.org 
 

Contact: 
wheat.initiative@versailles.inra.fr 

 

 

http://www.wheatinitiative.org/
mailto:wheat.initiative@versailles.inra.fr
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The Wheat Initiative 

 Vision: a vibrant global wheat research 
community sharing resources, 
capabilities, data and ideas to improve 
wheat land productivity, quality and 
sustainable production 

 

 Mission: develop a global Strategic 
Research Agenda and support its 
implementation through coordinated 
actions, knowledge and resource sharing 
and efficient investment 
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The Wheat Initiative 
All countries and 

companies welcome! 
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Established 
 Wheat Information System 

 Genetics and genomics of 
Durum wheat  

 Wheat breeding methods  
and strategies  

 Wheat phenotyping to support 
wheat improvement  

 Wheat plant and crop 
modelling 

 Nutrient use efficiency 

 

Developing 
 Control of wheat pathogens 

and pests 

 Adaptation of wheat to abiotic 
stress 

 Global wheat germplasm 
conservation and use 
community 

 Improving wheat quality for 
processing and health 
 

Newly approved 
 Agronomy 

 

 

 

The Wheat Initiative 
Expert Working Groups 

Any expert welcome !  
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The Wheat Initiative 
From an Vision Document to a 

Strategic Research Agenda 

2013 2015 
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Thank you for your attention 


