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• Defining what sorts of soil there are in the world, also defines what is 

known, what can be known, and what should be known about soil.



What kind of soil is this? 
How do I categorize it as such?

• Geological  origin 

• Physical structure 

• Grain size 

• Unified soil classification system

• Preliminary classification of soil types

• Local knowledge/colloquial names of 

regional soils

• Soil capability 

• Soil heath 



Klingebiel and Montgomery’s 1961 Land-Capability 
Classification

Class III soils:  “severe limitations that reduce 

the choice of plants or require special 

conservation practices, or both…limitations 

of class III soils restrict the amount of 

cultivation: timing of planting, tillage 

resulting from moderately steep slopes; 

high susceptibility to water or wind erosion”, 

Class IV soils : “very severe limitations 

requiring very careful management and 

limited as a result of steep slopes; severe 

susceptibility to water or wind erosion; 

severe effects of past erosion”



What is soil and what is not soil?

Traditional soil science: 

• Mineral content---what is missing-–what to add (often measured for ‘soil health’ assessments), NPK

• Rocks? 

• man-made soils, ex. Gravel?

• Organic content –what is in there—decayed plant matter, tissues

• Organisms--which animals and plants (what parts), at what time (residue)?

• Worms?

• Macrobes?

• Microbes?

• Roots, root exudates?

• Free bacteria?

• Air, gases (from bacteria/root exudates), water

• For the purpose of soil science experiments—what is included and what is not included as soil matters for knowledge 
production, replicability (e.g. does it work as well in my field as in the soil scientists’ experimental plot?), and soil 
management decisions (e.g. what soil amendments do I use)



How to research, train, and think about soil using 
ethics-by-design thinking: 

1) Model choice in lab research: using different models, e.g. not just one organism or set of 

minerals switchgrass, mycorrhizal colonization, root exudates, prairie strips 

2) Long-term trials in ecological field research/ testing ‘business-as-usual models’

3) Exploratory/ aspirational models of field research

– Where what is ‘aspirational’ is decided through conversations with farmers, researchers, community 

members each year, so the questions farmers want answers to and those that researchers want to 

pursue are aligned. long-term agroecological research

4) Experiential learning—what does the soil microbiome/microbiome do in the field not just 

that it does it

– Microbiome (soil)/ Macrobiome (local agroecology)



Cooperative 
Agricultural 
extension system

• Experiential learning



‘soil’ your undies 
challenge





Thank you for your attention!
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Comments? Questions? 
please email me: 
kendig@msu.edu 
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