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Å Great paper on models 

Å But role of soil fauna in the 
process totally overlooked, 
once again! 

Å Soil ecology researchers 
reacted to this (ICSZ Coimbra 
2012) 
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????  
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Existing Models on SOM Turnover 

PF 

C 

HS 

SOM 

Turnover 

Molecular structure 

Physical 

heterogeneity 

Humic 

substances 

Fire-

derived C 

Soil depth 

Roots 

Permafrost 

Main elements 

State-of-the-art 
(Schmidt et al. 2011) 

Soil fauna 
totally 

ignored! 
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Soil micro-

organisms 



[Ŝǘ ǳǎ ǊŜŎƻƴŎƛƭŜΧ 
ÅIn the end of the article, the authors state: 

 
Join forces and connect research communities άόΧύ  
There are those studying litter decomposition, with a focus on 
the biotic breakdown of plant inputs όΧύα 

 

 
  

 So, what can WE do about it? 

Interestingly, none of the 46 papers citing this  

article (by August 8, 2012) focused on soil fauna! 
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Contribution of soil fauna to 8 aspects considered 
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Molecular structure 

HS Humic substances 

Role of faunal casts and excreta in dynamics/turnover of humic 
substances and biogenic elements; 

C 
Fire-derived C Fate and re-distribution;  

Roots Effects of animal burrows, root herbivores, rhizosphere grazers; 

Physical 

heterogeneity 

Casts, mounds and burrows produced by soil ecosystem 
engineers (including soil fauna and roots) affecting vertical and 
horizontal organic matter patterns in soil; 

Soil depth Distribution of old and young C through fauna (accessibility vs. 
recalcitrance of SOM to microbial attack and C sequestration); 

PF Permafrost 
Short- and long-term invasion effects by soil fauna (e.g. 
enchytraeids and earthworms); 

Soil micro-organisms 
Gut passage, modification of environmental conditions, and 
distribution of microbial propagules (promotion of coexistence 
of different microbial species) 



Rationale 
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De Deyn (2013) 

Biological transformation of SOM 

Stabilization of SOM in organo-mineral 
complexes (ɲ  turnover rates) 

Biogeochemical SOM models oversimplify 
soil community (or reduced to microbial 
component) 

Soil fauna role in SOM dynamics (soil 
ecologists) mainly based in food-webs; 
Who eats who, who feeds upon who? 

The situation becomes perpetual.  

ü Understanding and modelling SOM dynamics is essential for managing soil 
fertility, agricultural productivity and soil ecosystem services like nutrient cycling 
and C sequestration. 



State-of-the-art 

ESSEM COST Action ES1406 

Å Soil ecologists: two rather different ways to explain processes: άŦƻƻŘ-web 
vs. self-ƻǊƎŀƴƛȊŀǘƛƻƴέ.  

Å Soil animals (biodiversity and species traits) play a crucial role in SOM 
turnover (although not sufficiently acknowledged).  

Å Without them, models seem to be less predictive; 

Å Interdisciplinary approaches needed to better understand and model SOM 
(in agreement with Schmidt et al. paper) 

Å Limited communication (linkages) between biogeochemistry, microbiology 
and soil ecology; 

Å Lack of [awareness of] data on soil animals (both field and lab 
experiments),  



Models on soil fauna and SOM interactions? 
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Models on soil fauna and SOM interactions? 
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Brussaard,1998 
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Å Good and relevant 
attempts, BUT 
incomplete! 

Å Which parameters 
should be 
considered? 



direct pathway to plants indirect pathway to plants 

Trophic based below- and aboveground interactions 

root feeding  
fauna 

mycorrhiza 

pathogens 

belowground 

aboveground 

(Wardle et al. 2004; Osler and Sommerkorn 2007) 

food 
web 

- Significant effects on nutrient pools and fluxes 
- Integration of biogeochemical and soil food web 

models 
- Protists and bacteria-feeding nematodes important 

for N mineralization 
- Enchytraeids and fungal-feeding micro-arthropods 

important for DOM production 
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Ą Focus: Element fluxes 



Non-trophic interactions: Soil ecosystem engineering  

Ecosystem engineers 
(sensu Jones et al. 1994)   

© P. Lavelle 

© J.J. Jiménez 

(Decaëns et al. 2008) 
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Ą Focus: Habitat structure / physical conditions 

OM 
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interaction 

Fresh residues-micro-organismsô 

interaction + biogenic structures 

Conceptual model of aggregate formation by ecosystem engineering activities (soil fauna)  

(Jiménez and Lal 2006) 
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What about soil engineers in models?  


