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Outline

 Critical challenges in modeling ecosystem
responses to environmental changes

* Dynamic plant allocation
* Dynamic plant stoichiometry
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Multi-factor environmental changes

« eCO2, N deposition
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Multi-factor environmental changes

« eCO2, N deposition
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Multi-factor environmental changes

* Warming, drought
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Multi-factor environmental changes

* Warming, drought
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Critical challenges

* Principles for changing C:N:P
stoichiometry and carbon allocation?

 Variability of C:N:P stoichiometry and
carbon allocation?
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C:N:P variability: plant stoichiometry
synthesis

 TRY (Kattge 2011)
 FRED (lversen 2017)
* Other synthesis

(a) Whittaker diagram
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Plant stoichiometry synthesis
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Plant stoichiometry flexibility

0.4 . .
; —— C:N flexibility | ]
0.35F N:P flexibility |

©
N o
W

Probability density
o
N

0.15

o
Y

0.05f

0 [ 1 1
0 10 20 30 40 50

Stoichiometry flexibility (%)

‘QL E ESA EARTH AND ENVIRONMENTAL SCIENCES « LAWRENCE BERKELEY NATIONAL LABORATORY
\ g



Principle: photosynthesis — dynamic
stoichiometry relationship

* Flexible leaf C:N and N:P ratios feedback to
photosynthesis rate

 Flexible leaf C:N and C:P ratios feedback to
nutrient uptakes
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Principle: Carbon allocation scheme
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Case 1: tropical forest site

« Amazon forest biomass sink under current
and future atmospheric CO,?

Holm et al., 2020 JGR-B
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Dynamic allocation of carbon
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Case 2: global scale
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Global mean stoichiometry

» Strong seasonal cycle of C:N ratio at
temperate ecosystems

* Tropical forest N:P ratio changed
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Consequences of flexible
stoichiometry

» Higher biomass and SOC accumulation
* Higher phosphorus use efficiency
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summary

* Plants dynamically adjust carbon allocation in
response to multiple environmental changes

* Plant C:N:P stoichiometry dynamically evolves to
reflect imbalance between carbon assimilation and
belowground nutrient uptake

* Plant trait database provide strong constrain on
baseline and variability of stoichiometry

* Dynamic allocation and C:N:P stoichiometry provide
significant implication into future carbon
accumulation across different ecosystems
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Thanks!
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