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Summary.
❑How does organic carbon get into soil, what 

happens when it gets there; 

❑Organic carbon at the heart of  the soil system –

pore structure, water and nutrient dynamics and 

microbial metabolism;

❑Soil organic carbon alters nitrogen dynamics in 

soil – greater resilience and reduced green house 

gas emissions;

❑We should use soil carbon for the benefits it brings 

– don’t worry, sequestration will follow.



CO2

CO2

photosynthesis

litter

root exudates / roots

organic carbon pool

microbial respiration











Nodes 441, edges 538

<arable
<grassland

ABC

Two 
component 

systems

S-metabolism

CH4-metabolism

N-metabolism

carbohydrate
metabolism

PTS-system

Amino acid
metabolism

lipid
metabolism



Farmyard Manure plays an important role in arable system 
efficiency – as a source of organic carbon as well as plant nutrients 

April - November 2019



Farmyard Manure plays an important role in arable system 
efficiency – as a source of organic carbon as well as plant nutrients 

April - November 2019



process-form state

Soil as an Extended Composite Phenotype 

of  the Microbial Metagenome.
Metagenome
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❑ Soil management results in emergence of  

distinct associations between physical 

structure (termed process-form state) and 

biological function; 

❑ These associations have a significant 

influence on the flux, resilience and 

efficiency of nutrient delivery to plants 

(including water);

❑ Soil carbon flux, rather than organic carbon 

content, proposed as the critical factor in 

soil systems;

❑ The processes can be manipulated by 

nutritional interventions.
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Summary.

❑ soils are adaptive systems, linking organic carbon flux, soil structure

and hydrodynamics, and microbial metabolism; 

❑ soil systems can be manipulated for the better by organic carbon inputs 

– increased resilience; reduced GHG losses;

❑ permanent cover and grazing livestock have important roles to play in 

maintaining soil systems in efficient states – mixed farm management 

or management of  mixed farms;

❑ context is important – soil texture has a strong influence (clay – good, 

sand – bad) and timescales are long;

❑ carbon sequestration is a corollary of  the continual addition of  organic 

matter to soil and is more helpfully regarded in this way, rather than as 

an isolated goal.




