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Soils and soil biodiversity sustain the 
biodiversity we see



One quarter living diversity on Earth belowground

Bardgett and van der Putten (2014) Nature 515, 505-509. 



Soil 

Phillips et al. 
Nature 2017



Nielsen, Wall and 
Six, 2015, Ann. Rev. 
Env. Resources



Origiazzi et al. 2016, European Union. 
Download free; single chapters download at 
globalsoilbiodiversity.org/atlas-introduction FAO, ITPS, GSBI, SCBD and EC. 2020. Rome, Italy.

New



Sandstorms off the African Coast

Credit: SeaWiFS Project, NASA/Goddard Space Flight Center and 
ORBIMAGEPhoenix, 2011 - present

Climate change, erosion, desertification, compaction, paving
~33% of soils are degraded



Threats to Soil Biodiversity



Wall et al. 2016 Nature

Soil foodweb connections are simplified with threats to soil 



Soil biodiversity integrates agendas

Image by : Kristin Pintauro
Bach, Ramirez, Fraser, and Wall. 
2020. Sustainability 12.



Soil biodiversity supports humanity

Image by : Kristin Pintauro



Soil biodiversity supports life above-ground

Image by: Kristin Pintauro



Cameron et al. 2019, Conservation Biology



Soil biodiversity regulates climate

Image by : Kristin Pintauro

Bach et al. 2020. Sustainability 12

2017

de Graaff, M.-A., Adkins, J., Kardol, P., & Throop, H. L.
2015. Soil, 1a(1), 257–271.



Global soil nematode biomass is equal to
82% total human biomass on Earth 
( ~0.3 Gt or ~ 0.03 Gt Carbon)

Van den Hoogen et al. 2019. Nature.

CO2 respired by nematodes is equivalent to
~ 15% of carbon emissions from fossil fuels  
~ 2.2% of total carbon emissions from soils 

Nematodes and other invertebrates contribute substantially to carbon cycling



Soil biodiversity filters water

Image by : Kristin Pintauro

Bach et al. 2020. Sustainability



Soil biodiversity provides solutions

Conservation farming practices

Urban ecosystem management

Protecting natural areas

Ecosystem restoration

Image by : Kristin Pintauro



Slide courtesy of WH van der Putten

Soil biodiversity restores function  Morriën et al. 



Soil biodiversity provides multiple benefits 

Image by : Kristin Pintauro Bach et al. 2020. Sustainability
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How can soil biodiversity help address global challenges?
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Summary  & Full Report free in 
multiple languages. 

http://www.fao.org/3/cb1929e
n/cb1929en.pdf

How can soil biodiversity help address global challenges?

http://www.fao.org/3/cb1929en/cb1929en.pdf


Act now: develop a clear plan to protect and manage soil 
biodiversity on this planet.

Include soil biodiversity in the future Global Biodiversity 
Framework.

FAO and others help translate recommendations to action 
on the ground (Table 1, summary for Policymakers).

Establish the Global Soil Biodiversity Observatory

How can soil biodiversity help address global challenges?



Europe’s Land Use and Cover 
Area Soil survey (LUCAS)

coordinated by European Commission’s 
Joint Research Centre (JRC)

• Largest soil monitoring 
program  in Europe

• In 2018, for the first time, 1000 
samples soil biodiversity 
assessment, 16S, ITS, 18S 

Orgiazzi et al., 
EJSS, 2018

Guerra et al. 2021. Science 

A Global Soil Biodiversity 
Observation Network

To assess soil biodiversity and soil 
ecosystem functions in protected 
and non protected areas. 

A grassroots initiative …

https://geobon.org/bons/thematic-
bon/soil-bon/



Global soil biodiversity 
needed for a sustainable future

Atlas.globalsoilbiodiversity,org
Global Soil Biodiversity Atlas, Orgiazzi et al. 2016



Soil Biodiversity is on the world stage?

Globalsoilbiodiversity.org



@theGSBI
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