
 
Areas for future soil research 
 
Podium discussion 
 
During the podium discussion I raised the issue that we all talk about a number of topics as if 
we really understand them.  How much do we really know about the following topics? 
 Soil functions 
 Ecosystem Goods and Services 
 Soil Health 
 Monitoring 
 Sustainable Soil Management 
 
Soil Security 
 
Concepts around securing soil quality (physical, biological and chemical properties 
interacting to allow soil functioning, and thus simultaneous delivery of multiple ecosystem 
goods and services). 
 
Threats to soil quality through degradation processes of erosion, compaction and losses of 
organic matter and biota. 
 
Uncertainty of effectiveness of soil management to enhance soil quality and how threats will 
manifest under climate change / extreme weather. 
 
Defining interpretable biologically-based indicators of the multi-facetted aspects of soil 
health. Research /base = requirement more thorough understanding of relationships between 
soil community structure and function). Subset – practitioner-level means of assessing such 
indicators. Subset – dealing with the extreme complexity of microbial genetic diversity in 
data analysis terms.  
 
Soil management across spatial and temporal scales to optimise biologically delivered goods 
and services and maintain the biota in an effective and functional state. How to optimise 
energy inputs and soil architecture in space and time. 
 
How much soil do we have? Role of soil depth in soil functioning and delivery of ecosystem 
goods and services. 
 
Soils and ecosystem services  
 
Understanding the role of soils in providing ecosystem services, including food provision, 
nutrient cycling, water storage and filtration, lowering of greenhouse gas emissions, and 
enhancing soil C stocks. 
 
Soil has a much greater role than just as a medium for growing plants. Other roles: soils in 
relation to flooding mitigation; provision of clean air and water; protection of habitats; etc. 
Research is need to quantify the trade-offs between provision of ecosystem services and other 
soil functions, and the cost effectiveness of restoring the natural capital of soils. Research is 
needed to characterise these functions in ways that allow quantitative assessments in relation 
to land use and changes in land use and environment. 



 
Modelling at different temporal and spatial scales  
 
Modelling the soil ecosystem and its properties and functions at different spatial and temporal 
scales, from the root-soil interface, to the whole plant, the field, the landscape and the globe.  
 
This should include the exploitation of information sciences and bioinformatics; imaging and 
image-based modelling; sensors, sensor networks and remote sensing; mixed data sources 
from point to intermediate to global scales; ‘big data’ sets; geostatistics; pedometrics; digital 
soil mapping.  
 
Soil-root interface  
 
Understanding physical, chemical and biological processes in the soil-root interface, and the 
role this interface plays in agricultural and natural ecosystems at different spatial and 
temporal scales. 
 
Quantitative understanding of the flows of matter and energy between soils and plants, and 
interactions with environmental conditions. The application of this in improved land use and 
management for various soil functions, especially through plant breeding and agronomy. 
Also, predictive understanding of response to global change. 
 


