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WHAT IS SOIL QUALITY

ü DEPENDS ON WHO YOU 

ARE:

¸ Farmer:  Highly productive, 

sustainable soil having 

certain properties

¸ Naturalist:  Soil in harmony 

with the landscape and 

environment

¸ Consumer: Source for 

plentiful and inexpensive 

food



ASSESSING SOIL QUALITY

ü OFTEN SUBJECTIVE:

¸ Smell, feel, look, taste?

¸ Soil Quality Index

ü MORE QUANTITATIVE

¸ Chemical

ÅpH, O.M., nutrients

¸ Physical

ÅStructure, bulk density

¸ Biological

ÅRespiration, microbial 

biomass



Pennsylvania



TILLAGE IS A KEY PART OF 

CROP PRODUCTION

ü THE PHYSICAL 

MANIPULATION OF 

THE SOIL FOR THE 

PURPOSES OF:

¸ Management of previous 

crop residues

¸ Control of competing 

vegetation

¸ Incorporation of 

amendments

¸ Preparation of a seedbed



TILLAGE AFFECTS SOIL PROPERTIES 

RELATED TO SOIL QUALITY

ü Crop residue cover

ü Soil test measurements

ü Nutrient availability

ü Structure and 

aggregate stability

ü Water relationships

ü Temperature

ü Soil biology

ü Compaction and 

Strength



SURFACE CROP RESIDUE 

INTERACTS WITH OTHER FACTORS

ü Impact on erosion

üCooler soils

üConserves moisture

üAffects soil physical 

properties

üAffects carbon and 

nutrient cycling



TILLAGE INTENSITY IN WISCONSIN 

VARIES BY CROP
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TILLAGE EFFECT

EROSION ON CLEAN-TILLED 

GROUND, DANE CO., WIS.



CROP MANAGEMENT EFFECT

EROSION ON CORN SILAGE  

GROUND SHAWANO CO., WIS.



TILLAGE EFFECT ON SOIL TEST

ISSUES

ü Nutrient stratification

¸ Surface applied nutrients

¸ Crop residues

¸ Vertical and horizontal

üFertilizer placement 

considerations

üHow to collect a 

representative sample



SOIL TEST STRATIFICATION FOLLOWING 

FIVE YEARS OF TILLAGE MANAGEMENT, 

ARLINGTON, WIS.
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TEN BOTTOM MOLDBOARD PLOW

SET AT 11ò, WOOD CO., WIS.

TILLAGE HAS A PROFOUND 

EFFECT ON THE SOIL PHYSICAL 

CONDITION



EFFECTS OF LONG-TERM TILLAGE ON THE 

PLOW LAYER PORE SIZE DISTRIBUTION 
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AGGREGATE STABILITY

üINFLUENCED BY

¸ Organic matter and organisms

¸ Texture

¸ Rotation

¸ Tillage

üIMPORTANT FOR:

¸ Aeration

¸ Water relations

¸ Productivity (Tilth)



ñHEALTHYò CORN ROOT MASS


