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“Plants get Nitrogen for free” 



The FUN* Model 
A marketplace for Nitrogen Uptake
*Fixation and Uptake of Nitrogen

Hypothesis: Plants will take up N from the 
cheapest sources

Cgrowth = Cnpp - Cnuptake

Ngrowth = Nuptake

Nuptake = Cnuptake / CNcost 
Ngrowth = Cgrowth / CNplant 

Solve for maximum growth



“Leaf Nitrogen content is static”



The FlexCN Model 
Variable carbon:nitrogen ratios

Red = increase in productivity due to change C:N ratio

Hypothesis: Plants will vary their tissue 
Carbon:Nitrogen ratio as N availability varies in 

space and time

Zaehle et al. 2014



“Photosynthetic capacity does not respond to the 
environment”



The LUNA* Model 
How best to use the Nitrogen you have?

Predicted optimal photosynthetic capacity  

Hypothesis: Leaf Nitrogen is distributed so that light 
capture, carboxylation and respiration are co-limiting

*Leaf Use of Nitrogen for Assimilation









• WILL’S SECTION



FUN-FlexCN coupling
• The FUN model targets a fixed C/N ratio 

• This does not allow flexible CN ratio.  

•  We thus need to change Cnuptake to allow for this

Cgrowth = Cnpp - Cnuptake

Ngrowth = Nuptake

Nuptake = Cnuptake / CNcost 
Ngrowth = Cgrowth / CNplant 

Solve for maximum growth



C allocation to uptake responds to  
CNuptake-cost and CNactual

      

C_for_nuptake  = Cadj x                             (GPP-MR)   

                                                     (CNtarget / CNuptake-cost) + 1.0 

Cadj = 1.0 - (CNuptake-cost-Pa) / Pb

   

Cadj = Cadj + (1.0 - Cadj) x (CNactual- CNtarget)/ Pc 

FUN equationAdjustment factor

Reduce C allocation 
with cost

Increase C allocation 
with high C:N



Offline FlexCN-FUN feedback behavior
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Division of uptake 
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