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Tout a débuté en… 2010
• Constitution d’une expertise en Ecophysiologie racinaire

• Approches basées sur des hypothèses scientifiques et les dispositifs 
expérimentaux associés

• Au final : une ligne du temps intéressante, avec un réalisme croissant.
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Habituellement un compromis entre réalisme et débit 
d’informations collectées

Dispositifs expérimentaux

Lobet, G. (2017). Root phenotyping platforms. figshare.



Reduced winter wheat yields in future meteorological 
conditions despite CO2-fertilisation
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The main objectives:

• Compare the impact of typical present and future meteorological
conditions on the performance of a common winter wheat crop.

• The climate simulations, soil type and cropping systems are
representative of a typical maritime temperate climate.

• We aimed to empirically test how the predicted future meteorological
conditions would impact (i) crop yields, (ii) grain quality, especially
nitrogen content, and (iii) the belowground crop compartments
including root development.



The experimental setup:

• 2015 vs 2071-2100 based on the RCP 8.5

400-450 ppm CO2 775 ppm CO2

2015 2094



The experimental setup:

• 2015 vs 2071-2100 based on the RCP 8.5 𝐻𝑇𝐶 =
𝑃𝑇>10

Σ Τ𝑇𝑇>10 10



The experimental setup:
• The controlled environment rooms and lysimeters:



Wheat plants grown under future climatic conditions exhibited 
a strong drop in yield and harvest index.
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Wheat plants grown under future conditions accumulated 
higher biomass earlier, with a shift in phenology afterwards.



This lead to an early and transient LAI increase and an impaired 
ability to cope with water stress during grain filling.



The N uptake was transiently higher in 2094 at tillering. N 
availability lead to an impaired root development.



This yield penalty is due to several processes related to early growth, resource 
availability/foraging and stress resistance during grain filling.



Conclusions and perspectives

• The future meteorological conditions during winter favoured
immediate epigeal growth but hampered later development.

• The future meteorological conditions reduced the water stress
resistance as well as the hypogeal development.

• The impact of the FMC on the crop came thus mainly threefold.

• Later sowing dates could counterbalance the physiological
development but fall waterlogging could impede the sowing.

• Breeding should target different root ideotypes able to cope with the
expected soil conditions.

• What about the fertilization strategy (SOM management)?
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The main questions:

• How do future meteorological conditions impact winter wheat 
cropping systems ?

• Can low or high organic matter soil management strategies prevent 
some of the anticipated negative impacts of climate change on crop 
system performance and yield? 



The experimental setup:



The experimental setup:



The experimental setup:



The experimental setup: 

• 2 soils with contrasted long-term OM inputs
• S1 is sandier than S2



Phenological advance in future meteorological conditions, 
earlier harvests and yield outcomes
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The thousand grain and straw yields are affected by both the 
climatic scenario and the soil type.



The thousand grain and straw yields are affected by both the 
climatic scenario and the soil type.



Environmental, 

crop and soil 

parameters



GHG emissions and nitrate leaching potential are affected by SOM 
and soil texture under future climatic conditions*.

S1

S2

* DNDC modelled



This relates to contrasted soil microbial biomasses.



• The Total Root Length was higher in S2 at tillering in 
2068.

• The take-all disease occurrence was higher in S1 in 
2085.

• The strongest difference in [Si] between both soils 
was observed in 2085

• The opposite trend is observed for Proline.

Plants can develop sucessful adaptive mechanisms to mitigate
environmental stress (total root length, silicon, proline)



Conclusions and perspectives

• Yield and soil organic matter: Less is more?
• Consistency with the state of the art

• Quality of harvested grains
• Nitrogen dilution effect due to CO2, technology, TKW

• Naturally balancing the nitrogen cycling?
• GHG emissions, nitrate leaching // MB and soil texture

• Stimulating natural plant adaptation to mitigate stress
• Take-all disease occurrence without arming the yield, proline, silicon

• Implications of phenological advance for farming practices
• Lodging, water stress resistance, breeding

• Ecotron constraints
• Adaptation, realism,



What’s next?!
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