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Objective
Overview three cooperative soil survey projects 

Outline
o Context

o Background on Iowa

o Research at Clear Creek on Ksat variability

o Updating of CSR to CSR2

o Research into changes in representative pedons

My approach is to question assumptions because, 
otherwise, with time they become treated as proven.   
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Context
My goal is to know what’s in the field today.  

Director Golden reminded us yesterday that Congress’ 
charge to soil survey is
1. Inventorying the soils of the USA,
2. Keeping that inventory current,
3. Providing interpretations for the soils,
4. Insuring access & use of that information.

His goal is we “harmonize concepts” through stronger 
cooperative use of knowledge.
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Iowa is 68% Mollisols  
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Soil use in Iowa = 91% farms
• Iowa area is 144,000 km2.  
• About 85,000 farms with average area about 150 ha.
• Maize grown on 5 million ha; mean yield = 12 t/ha.
• Soybeans grown on 4 million ha; mean yield = 3.5 t/ha.
• Harvested maize & soybeans worth about $15,000,000,000.
• Pasture and forages are grown on the remaining 4 million ha.

• The most productive soils are Mollisols, especially Aquic 
Hapludolls, Typic Hapludolls, Typic Argiudolls, and Cumulic 
Hapludolls.  

• They are nearly 100% used to grow maize, soybeans and houses.

• Total value of cropland is around $200,000,000,000.
• Cropland sells for $7000/ha to $20000/ha.
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Soil use for agriculture is intense & intensifying
90% of several counties growing maize or soybean today.

1,500,000 km of tile; therefore,   Aquolls ≅ Udolls yields. 
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USA & Iowa concerns are:

• Erosion & sedimentation,

• Loss of SOC,

• Loss of ecological functions,

• Loss of watershed functions,

• Loss of yield potential,

• Loss of the soil.
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Objective
Overview  of three projects 

o Clear Creek Ksat variability

o CSR to CSR2

o Changes in representative pedons
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Corn Suitability Rating 2
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CSR2 = S-M-F-C±EJ

Where:
S is the taxonomic subgroup class of the soil series
M is the family particle size class
F is the field conditions of a particular SMU
D is the soil depth factor, which is tied to USLE T
C refers to the county’s climate
EJ is an expert judgment correction factor

Published points are assigned to each of the above
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Chendev, Burras & Sauer (2009) 
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Alfisol ⇒ Mollisol
Structure improved, horizonation shifted  

downward, more burrowing, bigger Fe & Mn 
features ……
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1959 2007

Veenstra (2010) resampled pedons
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Veenstra & Burras (2010)
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The bottom line is Iowa’s soils have changed.
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Different soils 
occur according 
to differences in

Geology 
Climate
Biota
Relief
Time
MANAGEMENT
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Summary

• Improved predictability of properties and 
interpretations across space and time is 
occurring with models such as Papanicolaou’s 
for Ksat.

• Increased reliance on soil survey databases is 
occurring with models such as CSR2.

• But the question is: Do we really know what 
soils are in the field today?
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Questions, comments, insights?

Thank you.
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