
Next Generation of Residue and 

Compaction Management Tools: 

Vertical Tillage and Strip Tillage

Jodi DeJong-Hughes

Extension Educator Soils and Crops

507-337-2816, dejon003@umn.edu



Erosion
ÅLength of flat field (wind)

ÅSteepness of slope (water)

ÅIntensity of tillage 

ÅResidue levels

Courtesy of Dorian Gatchell
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Residue

ÅResidue is the single 

most important factor 

influencing soil loss!

ÅResidue Coverage

ð protects soil from raindrop impact

ð decreases soil detachment

ð decreases soil crusting and sealing

ð decreases velocity of surface water

ð increases infiltration 



How Much Residue is Enough?
Wind Erosion

Adapted from Bilbro and Fryrear, 1994
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Adapted from Dickey at al., 1984

Water Erosion



Skogstad Fields ïCyrus, MN

ÅLooking at water, wind and tillage erosion 

ÅLong term MBP field

Lindstrom et al, USDA-ARS in Morris



Erosion at Skogstad Site
net deposition
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Tillage Erosion (tons/ha/yr)
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Net soil loss by 

tillage erosion 

exceeded 27 T/ac/yr

Water erosion 

resulted in net soil 

loss <9 T/ac/yr

Lindstrom et al, USDA-ARS in Morris



2003 Wheat Yield (bushels per acre)
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Variation in Crop Yield

Lindstrom et al, USDA-ARS in Morris



Variation in Topography

AGVISE Soil Testing Lab



Soil Compaction

ÁSoil compaction occurs when soil 

particles are pressed together, reducing 

pore space between the particles

Photo courtesy of National Soil Dynamic 

Laboratory, USDA, Auburn, AL. 



Soil Compaction
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Soil Compaction - Causes

ÅField equipment

ÅWorking soil too wet

ïWater acts as a 

lubricant

ÅLivestock

ÅMinimal crop rotation

ÅAggressive tillage



Types of Compaction

Remember:

PSI = surface and depth of compaction

Axle Load  = depth of compaction



Strip Tillage

ÅLoosens the soil in the row  
7-10ò wide while maintaining 
residue between the rows

ÅBuilds organic matter and soil 
structure

ÅLess energy required and  
less erosion than 
conventional systems


