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Three high priority themes were 
identified in the first INCyTE
meeting (2019) and were the 
focus of the 2021 seminar:

- *Ecological Stoichiometry
- *P Cycling
- *N Fixation

*(and Representation in Models)



Emergent questions about 
stoichiometric flexibility 

1. Plant tissue stoichiometric flexibility (leaves, wood, roots)?   
Patterns? Controls? Linkages within ecosystems?

2. Soil and microbial stoichiometric flexibility?
3. Mechanisms of stoichiometric flexibility?
4. Linkages between plant stoichiometry, soil stoichiometry, 

and ecosystem processes?



Seminar Goal: To 
collaboratively 
design a distributed 
experiment 
(stoichiometric 
observatories) to 
address some of 
these important 
questions

Ecosystem Stoichiometry and Flexibility 
Across Scales
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Patterns and controls of foliar 
nutrient stoichiometry and 

flexibility across United States 
forests
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Individual species exhibited up to a 2-fold 
range in foliar N within a single site, and 
all species displayed significantly different 
foliar N and C:N values among sites.

Dynarski et al. (2022) Ecology



Variation in Foliar C:N in Common Species Across the NEON domain



Preliminary wood stoichiometry analyses



Foliar C:N flexibility in CLM





Flexible C:N reduces 
land C sink 
by ~200 Pg C



Flexible C:N reduces land C sink by ~200 Pg C
Difference between FIXED and FLEX in 2100



C sink reduction 
is due to 
reduced 

photosynthetic 
capacity



Flexible foliar C:N produces effects on N cycling
(reflecting changes in productivity).
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Need for integrated analysis of indirect effects.

CO2

Plant/Soil Feedbacks? 



INCyTE Distributed Experiment



Stoichiometric 
Observatories



Stoichiometric 
Observatories
• Measure:
• Leaves, wood, roots, litter, soils, soil 

microbial biomass



Stoichiometric 
Observatories
• Goals:
• Explore C:N:P relationships between 

ecosystem compartments
• Explore potential environmental drivers 

of stoichiometric flexibility 
• Develop a community supported 

experiment
• Stoichiometry database 



Stoichiometric 
Observatories
• Questions:
• How much interest? Would you 

participate? 
• Study design and sampling protocols? 
• Hypotheses of interest? 
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Low N,
Taxonomic control 

High N,
Soil control
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