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Understand and explain the definition 
of soil development

Understand and explain the difference 
between soil properties and 
interpretations

Objectives: 



Why Should We Care About Soil?



Definition of Soil
Å USDA-NRCS: The unconsolidated mineral or 

organic material on the surface of Earth that 
supports plant growth and has been subjected 
to and shows effects of genetic and 
environmental factors of climate, organisms, 
relief, and parent material over time 
(pedogenesis).  

Å Hans Jenny: ñSoil is the hidden, secret friend, 
which is the root domain of lively darkness 
and silence.ò

Å Charles E. Kellogg: ñEssentially, all life 
depends on soilé. There can be no life 
without soil and no soil without life they have 
evolved together.ò

Antigo silt loam

WI State Soil



What is Soil?

SAND

SILT

CLAY



Soil Forming Factors

Hans Jenny 

Swiss Soil Scientist

1899-1992

UC Berkley Researcher

1941: Soil is open system; properties 

are functionally related; system 

changes when property(ies) 

change(s)

s = f (cl, o, r, p, t....)



Climate

NOAA 30 Year Average Temperature & Precipitation  

(1981-2010)

WI Tension Zone



Organisms

Pedoturbation (soil mixing)_ 

Cycling of nutients

Spodosols form in coniferous 

forest in cool, moist climates 
1830s: 63% Forested 

27% Savanna 

10% Prairie/sedge meadow

Spodosol Mollisol

Cruse et al. 2014

Mollisols form on grasslands 

where vegetation is deep 

rooted 



Relief (Topography)

Source: Esri,
Maxar, GeoEye,



Parent Material

Every soil inherits traits from the geologic material from which it formed 



Time



Soil Description



USDA Soil Texture

%sand + %clay + %silt = 100%



Organic Soils & USDA Soil Textures
Muck (texture = sapric; horizon = Oa)

Mucky peat (texture = hemic; horizon = Oe)

Peat (texture = fibric; horizon = Oi)



Soil Structure 

Massive

Single Grained

Granular Blocky

Platy

Prismatic



Soil Color



Soil Color Notation

10YR 2/1
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Soil Classification & Mapping 

Alfisols,  44%

Entisols, 12% 

Histosols, 9%

Inceptisols, 4%

Mollisols, 10%

Spodosols, 16%

Ultisols, <0.5%

Non-Soil, 6%



Soil Properties, Qualities and Interpretations

Properties can be measured or inferred 

from direct observations in the field or 

lab

Qualities cannot be directly measured; 

behavior or performance attribute

Interpretations are predictions about 

how soil will behave (suitability and 

limitations)


