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Family Feast Analogy
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Sandy Loam near Barney, ND.  Measured at Planting.



Silty Clay near Mooreton, ND. Measured at Planting.















3-D images of the macropore system in soil cores taken from a clay soil in Finland. 

Left: Control (non-compacted) soil. Right: Soil from plots where heavy 
machinery drove over the ground in an 

experimental treatment 29 years 
earlier. 

X-ray, computed tomography (CT) scans by Mathieu Lamandé.
https://www.soils.org/discover-soils/story/medical-imaging-helps-reveal-lasting-impacts-soil-compaction
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Microbes



Microbial Communities in 2017
Silty Clay planted to Soybean
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Microbial Communities in 2017
Silty Clay planted to Soybean
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Microbial Ratios in 2017
Silty Clay planted to Soybean

0

0.5

1

1.5

2

6/4/17 6/14/17 6/24/17 7/4/17 7/14/17 7/24/17 8/3/17

R
at

io

Chisel Plow

001: Fungi/Bacteria

003: Gram+/Gram-

002: Predator/Prey

004: Sat/Unsat

005: Mono/Poly

006: GNeg Stress



Microbial Ratios in 2017
Silty Clay planted to Soybean
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Where is our Understanding of 
Soil Microbiology?... Another Analogy
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Crop Yield



Tillage Operation 2016 Soybean Yields (bu/ac)

Fergus Falls, MN Barney, ND

Chisel Plow 48.6 a 53.4 a

Strip Tillage with Shank 49.6 a 53.3 a

Strip Tillage with Coulter 48.7 a 54.0 a

Vertical Tillage 51.8 a 48.9 a

Tillage Operation 2015 Corn Yields (bu/ac)

Fergus Falls, MN Barney, ND

Chisel Plow 199.9 a 155.2 a

Strip Tillage with Shank 193.8 b 154.7 a

Strip Tillage with Coulter 199.4 a 149.5 a

Vertical Tillage 200.7 a 154.4 a

Tillage Operation 2017 Corn Yields (bu/ac)

Fergus Falls, MN Barney, ND

Chisel Plow 190.6 a 198.4 ab

Strip Tillage with Shank 188.7 ab 191.9 b

Strip Tillage with Coulter 184.9 b 201.3 a

Vertical Tillage 183.9 b 199.3 a

Loam/Clay Loam near Fergus Falls, MN

& Sandy Loam near Barney, ND. 



Tillage Operation 2016 Corn Yields (bu/ac)

Saline 

& Tiled

Non-saline 

& Tiled

Saline Non-saline

Chisel Plow 176.0 a 183.3 ab 194.3 b 202.0 a

Strip Tillage with Shank 176.6 a 188.9 ab 196.5 ab 204.4 a

Strip Tillage with Coulter 188.1 a 195.7 a 204.9 a 216.7 a

Vertical Tillage 167.9 a 175.8 b 189.8 b 191.3 b

Tillage Operation 2017 Soybean Yields (bu/ac)

Saline 

& Tiled

Non-saline 

& Tiled

Saline Non-saline

Chisel Plow 38.3 a 42.6 a 30.6 a 36.7 a

Strip Tillage with Shank 38.3 a 40.3 a 30.6 a 35.1 a

Strip Tillage with Coulter 41.4 a 43.7 a 35.2 a 36.7 a

Vertical Tillage 39.3 a 43.9 a 28.6 a 34.6 a

Average 39.3 42.6 31.2 35.8

Silty Clay near Mooreton, ND. 



https://www.extension.umn.edu/agriculture/soils/tillage/











Jodi DeJong-Hughes: 2010 & 2011 Data

• Plant height significantly lower in rutted areas
• Growth stage significantly lagged behind in rutted areas
• Corn Yields:  17% (27.3 bu/ac) lower in rutted areas.
• Soybean Yields:  16% (4 bu/ac) lower in rutted areas.



Next year’s crop yields will not be as high as you want… 

No matter what you do 

Non-compacted
areas

Rutted areas

Jodi DeJong-Hughes



Tilled Soils need to Settle



Tilled Soils need to Settle
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