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Biodiversity provides numerous benefits to us 



Soil biodiversity sustains the 
biodiversity we see 



Does soil life matter? 

Soil life does matter.  
A healthy soil is a living soil 

R. D. Bardgett, U. Manchester 



Does soil life matter? 

1. Who is there? 
2. What do they do for us? 
3. How is it changing? 
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Soils are at the center of global agendas 
but the life in soil is often ignored 
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Why a Global Soil Biodiversity Initiative?   



 
 Knowledge on soil biodiversity has accelerated!  
 
   Recognition at policy levels 
 • 2011 – The Global Soil Biodiversity Initiative (GSBI) 

will serve as a primary means of informing the Global 
Soil Partnership  

• UN CBD Agricultural Biodiversity – soil biodiversity is 
a cross cutting initiative 
 

 
 



Report Topics: 
• Climate control and consequences of climate change 
• Health of humans, animals, and plants 
• Food quality and security 
• Habitat, landscape, cultural, and biodiversity security 

SOILS AT RISK 
 a new report, due fall 2017  

European Academies of Science Advisory Council  

Contact and Lead: Wim van der Putten, 
Wageningen 
Co-leads: R. Bardgett, J. Six 
Specialists from 18 European countries 
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Soil Biodiversity and…  

Web of 
Science 

Publications 
(01 Dec 
2016) 



Soil is a dynamic habitat: 10 
– 100 million organisms 

~ 5000 taxa 

Soil biodiversity: Who is there?  



One quarter living diversity on Earth is belowground 

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



• Standardized 
• ~600 samples  
• 1 day sampling 
• Bacteria, Archaea 
• Eukaryotes  

Sample Location 

Ramirez et al., 2014, Proc. Roy. Soc. B 

Soil biodiversity in Central Park, NY, USA 

• 122,081 bacterial and 43,429 
eukaryotic species, and most 
unknown 

 
• Nearly as many different soil 

species within the 3.41 km2 area 
of Central Park as find if sampled 
soils across the world 



. 

 

Large numbers of singletons, high numbers of endemic species, and few cosmopolitan species  
Molecular study of the worldwide diversity of soil animals  

“Almost all soil animals found at only a single location, suggesting that most 
soil animals have restricted distributions, or in other words, they are 
endemic,” Wu, Ayres, Li, Bardgett, Wall & Garey 2011. PNAS 108 

All species do not occur everywhere 



Soil 
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Land 
use 

Soil Biodiversity: Who is there?        

Griffiths et al. (2011) Environmental Microbiology 

BACTERIA 
 

EUKARYOTES 



African Soil 
Microbiology Project 
 

• Scientists from >7 sub-
Saharan African countries 

• Broad-scale soil sampling 
across Africa 

• Next-generation DNA 
sequencing 

• Funded by USAID 

Soil Biodiversity: Who is there?   Soil microbiome and plant health        



SOIL BIODIVERSITY – what do they do for us? 

Slide courtesy of Wim Van der Putten 
 



SOIL BIODIVERSITY – What do they do for us?  

Soil biodiversity: 
Food for wildlife  
Suppress pathogens  
Regulates decomposition  
Enhances aboveground biodiversity 
Filters water 
Reservoir of new pharmecuticals 



Soil Fauna consistently enhance litter decomposition at 
global and biome scales (avg ~27%)   

Garcia-Palacios, Maestre, Kattage, Wall, Ecol. Letters 2013 

Soil biodiversity:  What do they do for us?  



 

Threats to soil biodiversity 
Land-use change 
Climate change 
Desertification 

Invasive species 
Soil sealing 
Pollution 

Soil compaction 
Soil erosion 

Slide courtesy:  
Wi   d  P tt  

http://soils.usda.gov/sqi/concepts/soil_biology/images/Campbell1Lo.jpg


Soil biodiversity: how is it changing?  



Wall, Nielsen, Six 2015, Nature 
Soil biodiversity and human 
health  

Human 
Health  

Plant Health  Animal Health  
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Climate Change 

N deposition 
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“Our quantification of the contribution of soil organisms 
to processes of C and N cycling across land use systems 
and geographic locations shows that soil biota need 
to be included in C and N cycling models and 
highlights the need to map and conserve soil 
biodiversity across the world.“ 

 

2013 



Dirzo et al. 2014 Science  
Soil nematodes Barrett et al.,  2008  Dung beetle Slade et al. 2011, Bio. Consv. 

Decline in abundance decreases proportion of dung 
removed and soil carbon flux 

Soil biodiversity: how is it changing? 



P.134 -135, Global Soil Biodiversity Atlas, 2016; Origazzi et al., 2016 

Potential threats to soil biodiversity 



Available June 2016! 
Free pdf download 

https://bookshop.europa.eu/en
/home/ 

 
Hard copy : €25/$28 print 

 
>33K downloads 
 4.3Million views 
>125M social media views 

https://bookshop.europa.eu/en/home/
https://bookshop.europa.eu/en/home/
https://bookshop.europa.eu/en/home/


Global Soil Biodiversity Atlas 
launched UNEP, Nairobi, June 2016 

Australian Parliament French Academy of 
Agriculture 

Brazilian Soil Science 
Society 



Atlas Launch Sites: 

Google maps 



30 November 2016 



p.137 Global Soil Biodiversity Atlas, 2016 

How to integrate soil biodiversity? 



We can’t breathe, eat, drink, or be healthy 
without sustainably managing soils.”  

 

Global Soil Biodiversity Atlas, 2016 

Wall & Six, Science, 2015 



Global Soil Biodiversity Atlas, 2016 

Linking life in 
soil to 
sustainability  
www.globalsoil
biodiversity.org. 
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