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What is Natural Capital?

* https://naturalcapitalforum.com

• Natural capital can be defined as the world’s stocks 
of natural assets which include geology, soil, air, 
water and all living things.

• Natural capital consists of stocks of natural assets 
(e.g. soils, forests, water bodies) that yield a flow of 
valuable goods or services into the future. 

• Natural capital is any stock of natural resources or 
environmental assets that yields a sustainable flow 
of ecosystem services.



Ecosystem Services
Ecosystem services stem from and 
are dependent on natural capital
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What about Soil Capital?

• Perhaps consider the properties of soil as 
its capital:

- Physical: texture, aggregation, structure, 
infiltration, water, gas exchange

- Chemical: pH, CEC, minerals, OM

- Biological: microbial biomass and 
diversity, earthworms, insects

- Inherent vs Dynamic

Chemistry

Physics

Biology
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* Bayeye, P.C., et al., (2016). doi: 10.3389/fenvs.2016.00041

Why 
Natural 
Capital?
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* ?



* ?

“One third of the worlds soils 
are degraded”

“24 billion tonnes of soil lost 
each year”



* ?

• Water erosion (includes sheet, rill and gully erosion)

• Wind erosion

• Salinity (includes dryland, irrigation and urban salinity)

• Loss of organic matter

• Fertility decline

• Soil acidity or alkalinity

• Structure decline (includes soil compaction and surface 
sealing)

• Soil contamination (including effects of toxic chemicals 
and pollutants).



* ?

The nutrients are in your savings account , password is 
biology .

Precious                     Pollutant 



www.resourcewatch.org



* https://www.soilassociation.org/media/19754/fab-farmers-presentation-on-cover-crops-for-farmers.pdf

Reduce Nutrient Losses



Soil Protection



Water Quality



Ecosystem Habitat



Soil Biodiversity



Why Natural Capital?
• ?





* Shennan (2017), doi: 10.1146/annurev-environ-110615-085750



Increasing
Diversity
Novel cash crops
Wider rotations

Annuals/Perennials
Summer/Winter

Cover crops
Companion crops

Intercropping
Biodiversity Strips

Field Margins
Agroforestry

Livestock Integration
Silvopastures



Soil biodiversity is the natural capital of farming.
Soil organic carbon is the currency of this capital, as it determines 
the amount of soil life and consequently soil fertility and yields. 



?

Source: Cotswold Seeds

Monoculture vs Mixtures?
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* Zak et al., (2003). doi: 10.1890/02-0433 
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* Zak et al., (2003). doi: 10.1890/02-0433 







* Kim, N., et al., (2020). doi: 10.1016/j.soilbio.2019.107701 
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BACTERIAL AND FUNGAL
BY-PRODUCTS GLUE

SOIL PARTICLES TOGETHER

SOIL IN 
DISPERSED STATE

SOIL IN 
AGGREGATED STATE



* Xiu-li, T., (2019). doi:10.1007/s11104-018-03924-8 



* Chen, X., et al., (2019). doi: 10.1111/brv.12554 
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* Yang, Y. et al., (2019). doi: 10.1038/s41467-019-08636-w

Presenter
Presentation Notes
doi: 10.1038/s41467-019-08636-w



* Wilson, C.H., et al (2018). doi: 10.1111/gcb.14070  

Grazing exclusion was associated with:
- less belowground C allocation
- less root biomass
- less root exudation
- less microbial biomass
- lower soil organic carbon



* Pywell, R.F., et al., (2015). doi: 10.1098/rspb.2015.1740
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* Pywell, R.F., et al., (2015). doi: 10.1098/rspb.2015.1740



* Source: Matthias Tschumi/Agroscope
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Improve SOM

Chemistry

Physics

Biology

SOM



Shoots

Roots

Exudates



#RootsNotShoots
• A growing body of evidence highlights the contribution of root 

litter/residues as more important sources of C to the soil 
organic carbon pool when compared to shoot residues.

- Schmidt et al (2011)
- Clemmensen et al (2013) 
- Mazzilli et al (2015)
- Jackson et al (2017)

- Wood & Bradford (2018)
- Sokol & Bradford (2018)
- Berhongaray et al (2018)





* Sokol et al., (2018), doi: 10.1111/nph.15361KeySource: David Cunningham, Scotland



* Miltner, A., et al., (2012). doi:10.1007/s10533-011-9658-z 
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Carbon 
Use 

Efficiency?

Image: Glyn Bengough



Extracellular Enzymes

Intracellular 
Enzymes



Extracellular Enzymes

Intracellular 
Enzymes



Extracellular Enzymes

Intracellular 
Enzymes



* Liang, C., et al., (2019). doi: 10.1111/gcb.14781 
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* Liang, C., et al (2019). doi: 10.1111/gcb.14781 





Roots and Natural Capital?

• Roots and exudates play a critical role in feeding 
microbes and building SOM. 

• Microbial transformation of these C inputs is key to 
stabilising as SOM.

• This perhaps suggests that perhaps the ‘living roots’ soil 
health principle should be taking more of a front seat in 
our management strategies.

• Polycultures additionally support a greater variety of 
above and belowground interactions. 

• More plant species diversity can build natural capital 
and soil health – good for both ecology and agronomy.



Thank you, Questions?

Mailing List, Blog, More info:

www.integratedsoils.com
@integratedsoils
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