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MBC: Microbial Biomass

SOC: Soil Organic Carbon

ENZ: Extracellular Enzymes

DOC: Dissolved Organic Carbon

Presenter Notes
Presentation Notes
So to this aim we set-up a very simple conceptual soil model. In this model we conceptually describe the soil simply as two spatially separated compartments: a colony site where microbes are located and a “bulk” site were some particulate substrate – POC is located.
Now in order for microbes to be able use the substrate  they first have to produce extracellular enzymes that then have to diffuse through the unsaturated pore space to reach the particulate substrate and break it down to monomeric – available substrate – DOC that than has to diffuse back so that microbes can take it up.
Now how much enzyme microbes produce vs. how much biomass they built may change along a gradient of substrate availability and depend on how much substrate there is.
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A very simple view of soil C dynamics 
   … allows for very simple models
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After the 
Allison-Wallenstein-
Bradford (AWB) Model
(Allison et al. 2010, Nature 
Geoscience)

Presenter Notes
Presentation Notes
So to this aim we set-up a very simple conceptual soil model. In this model we conceptually describe the soil simply as two spatially separated compartments: a colony site where microbes are located and a “bulk” site were some particulate substrate – POC is located.
Now in order for microbes to be able use the substrate  they first have to produce extracellular enzymes that then have to diffuse through the unsaturated pore space to reach the particulate substrate and break it down to monomeric – available substrate – DOC that than has to diffuse back so that microbes can take it up.
Now how much enzyme microbes produce vs. how much biomass they built may change along a gradient of substrate availability and depend on how much substrate there is.
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Wan & Crowther (2022), 
Functional Ecology.
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Wan & Crowther 
(2022), Functional 
Ecology.

Wieder et al. (2018), Global Change Biology.



Using microbial-explicit models across scales

Analytical + Descriptive + Numerical

Using microbial-explicit models at large scales:

 What causes instability in these models?
 How can we avoid these instabilities? stable unstable

?
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Adapted from Wan & Crowther (2022), Functional Ecology.
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Growth Substrate

The cause of the problem
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When can collapse happen?
Changes with environmental conditions:
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conditions

Changes with environmental conditions:

When can collapse happen?

Microbes have to be well adapted to the environment they inhabit! 11
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The solution?
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1 Create models without fatal feedback coupling:
 - taking out explicit representation of DOC
 - using biomass-independent uptake kinetics

 Simplification of the system – justified?

2 Observe ecological principles:
 - consider microbial adaption to changing environmental conditions

 Extension of current models by increasing realism

Some solutions
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