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Reviewed by Hobbie & Hobbie 2012
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https://www.youtube.com/watch?v=7fhufJHzGsM: John W. Crawford, University of Sydney, with 
permission. The sample was scanned using X-ray microtomography scanner and reconstructed 
in 3D. The structure is real, the texture is artificial. With permission by John W. Crawford.

https://www.youtube.com/watch?v=7fhufJHzGsM


Schmidt et al. 2011

Lehmann et al. 2006



Visualization idea: MicaelaJ







The world at microscale

surface tension
capillary forces
adhesion 
viscous drag



Aleklett et al. & Hammer 2018 ISMEJ

Design drawn in CAD

Soft lithography



Aleklett et al. & Hammer 2018 ISMEJ

Design drawn in CAD

Soft lithography

#distractinglysexy



The path of least resistance

Aleklett et al. & Hammer 2018 ISMEJ



Creating micro-structures to simulate soil
Nematode movement in different 
”particle sizes”. 

Lockery et al. 2008 J Neurophysiology 

Effects of microbial EPS on soil
moisture retention.

Deng et al. 2015 Soil Biol Biochem

Fungi in chips: Held et al., 2019 PNAS
Millet et al. 2019, Fung Biol Biotech
Bhattacharjee et al. 2021 bioRxiv
Stanley et al. 2021, CommsBio.
Soufan 2018, Frontiers Envir Sci



Physical soil C 
stabilization – can OM 

hide in the soil pore 
space?
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What is spatial availability for fungi?



The ”Obstacle chip”
Obstacle
courses

Entry-way pillar 
system

Angled
channels
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Aleklett et al. 2021 ISMEJ



Psilocybe subviscida

Aleklett et al. 2021 ISMEJ



Leucopaxillus
gentianeus

Aleklett et al. 2021 ISMEJ



Exploring or not exploring sudden openings?

Gymnopus Psilocybe

Lepiota

Mycetinis

Coprinellus Leucopaxillus

Aleklett et al. 2021 ISMEJ



Does an obstacle to the tip change foraging bahaviour?

Gymnopus Psilocybe

Lepiota

Mycetinis

Coprinellus Leucopaxillus
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Many more measurable traits in the Soil chip

Aleklett et al. 2021 ISMEJ



Difficult spatial structures?
b

Aleklett et al. 2021 ISMEJ
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Difficult spatial structures?



Can organic matter hide in the soil pore 
space?
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ArellanoMicrobial growth and 

OM degradation 



Microbial growth and OM degradation
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Arellano-
Caicedo et al. 

2021
Nat ComBiol



Bacteria Bact. with fungi

Arellano-Caicedo et al. 2021 Nat ComBiol
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Bacteria Bact. with fungi

OM degradation

Arellano-Caicedo et al. 2021 Nat ComBiol
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A window to the underground

Mafla-Endara et al., 2021. Nat ComBiol
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Soil food 
web 

dynamics



Mafla-Endara et al., 2021. Nat ComBiol

Soil food web dynamics
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Soil food web dynamics



Mafla-Endara et al., 2021. Nat ComBiol

Microhabitat
formation
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Microhabitat formation



Mafla-Endara et al., 2021. Nat ComBiol

Soil dynamics influenced by fungi
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Soil dynamics influenced by fungi



Mafla-Endara et al. 2021 Nat ComBiol



Dispersal – fungal highways

Mafla-Endara et al. 2021 Nat ComBiol
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Mann et al. 2016Hammer et al. 2014

Decomposers are also construction workers



Aleklett et al. 2021 ISMEJ





Milda Pucetaite

CLS

Pucetaite et al. under review



Mafla et al. 2021 Nat ComBiol

Other microbiota affecting the soil environment



Mafla et al. 2021 Nat ComBiol
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Physical forces affecting the soil environment



Pucetaite et al. 2021 SBB Milda Pucetaite

Outlook



In prep
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