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Cropping systems: can get out of the issue of 
tradeoffs ?

Nutrient release
Productivity

Soil C storage

Nutrient retention

Productivity
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Gregorich et al., 2005; West et al, 2010; Wang et al, 2018



Old forest & prairie multifunctionality 
LTE Rothmasted Yield (T ha-1) 

No fertilization
Continuous exportation

Prairies

Wheat

Prairies

Glover et al 2010

Jenkinson et al 1994

Harvested N (kg N ha-1) Study of pair sites (Kansas)



Old forest & prairie multifunctionality 

Long-term C storage(kg C m-2)

Schlesinger 1990

Chronosequence study

Soil C stock (g C kg-1 soil)
Soil inventories under different land uses

Years
Balesdent et al., 1988

cropping

Prairie



Nitrate leaching (kg N ha-1)
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Cros 2019

Old forest & prairie multifunctionality 



Ecosystem multifunctionnality 
results from a better 

organisation of species and 
functions



nCO2

N2

N2, N20

CO2

Light energy

Soil organic 
matter

Soluble 
nutrients

losses 

SOIL NUTRIENT SUPPLY

Soil minerals
Bedrock

PLANT NUTRIENT DEMAND

(CH2O)n BIOMASS (C/N/P/K)

NO3
-, SO4

-, Ca2+, Mg2+…

- - - + - - + - -

A high level of synchrony
- biomass production by   N limitation
- excess of soluble N, N losses (<5%)
- nutrient and C retention in SOM

Ecosystem performances depends on the synchrony 
between plant N demand and soil N supply 



Need of an organization…provided by 4 systems
1 2

3 4

Soil organic nutrient reserves

Nutrient retrieved from
Atmosphere and soil minerals

Common nutrient market

Time flies…come to visit 
my POSTER !



Designing productive,  
sustainable ecosystems requires 
to improve the efficiency of the 

system as a whole

(not specific functions)



Step 1 : characterizing the local pedoclimatic content

Soil texture, pH
Soil mineral reactivity

Evapotranspiration
Rainfall
Extremes temperatures

Identify the more 
adapted organization 

systems



On the POSTER, a magic table suggests how to install the 
targeted systems in agrosystem

Let’s continue around a 
Riga Black Basalm !

Step 2 : installing the organization systems in 
agrosystems


