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What do we know about
cover crops today that we didn’t

already know 30 years ago?
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Dysfunctional Soils
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Summary of Impacts from Cover Crops on Soils

Reduced erosion
Increased soil organic matter
Enhanced infiltration

Enhanced aeration with improved
soil structure /aggregation

Preventive of soil compaction
Reduced evaporation potential

Recycle nutrients

Fix N with legumes
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Long-Term Research Field

1991-2003
Corn-Soybean Mulch-Till

* Ground water quality
* Surface water quality
* Soil characterization
* Soil quality

* Productivity

* Spatial relationships










Dysfunctional soil because of historic erosion.

* Average 7 inches of
soil loss over the whole

field.
* Areas of extreme Depth o Claypan (cm)
. (LTI T
erosion have lost over & BB e P

16 inches.



What is the impact of

past erosion on productivity?
.

Net Profitability ($/acre) All Crop-Years

I ($223.00) - ($191.00) g R
B (5191.00) - ($157.00)
B ($157.00) - ($125.00)
B ($125.00) - ($93.00)
B (593.00) - ($61.00)
I ($61.00) - ($29.00)
I ($29.00) - ($13.00)
© ($13.00) - ($5.00)
($5.00) - ($1.00)
($1.00) - $1.00
$1.00 - $5.00
~ $5.00-$13.00
I $13.00 - $29.00
I $29.00 - $61.00
B $61.00 - $93.00
B $93.00 - $125.00
B $125.00 - $157.00
B $157.00 - $191.00
I $191.00 - $223.00
Field Drainage




Long-Term Research Field

2004-present
Soybean-Wheat (N)
Soybean-Corn (S)
No-Till + Cover Crop
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Sediment (tons/Ac/yr)

Sediment Loss (1991-2003)
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Sediment (tons/Ac/yr)
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Field only 32%

of Watershed

1993-2003



Sediment Loss (2004-2010)

M Fieldl mGWC Watershed
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When do cover crops reduce runoff?
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Average 10-year monthly
(F1/P201)/(W1/P298)
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Soil Quality

SO|I Management Assessment Framework (SMAF)
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Blological Score
e organic C
* B-glucosidase

Physical Score
* bulk density
* water-filled pore space

water-stable aggregates * microbial C

* mineralizable N

" - v T'-r-u
e Sl v
5 e o H
= '_J’:‘-.,_ o "-F o+
= & ¥ -y § o

Nutrient Score
e extractable P

Chemical Score
L @ pH
* electrical conductivity

extractable K




Grass/Pasture C

G+CC __ N
NTG | :
. ; ' : l-

Q%%’\’\.\’b’\,&

v X g ¥ P&
o° oF RS 4»
Q,ga <<'::, & ’a \Q\(.; $5‘;> \&{\Q



#

’ ' : ii".:'._

Ll i 95

] &
B

a5
o 80
75
70

o 65

60

AF Total Score O-5cm

PR -

P
= el i

g5
90 -
85

- FERRRRRRNREREL
75
70

65




Long-Term Research Field

1991-2003
Corn-Soybean Mulch-Till

SMAF Total Score (0-5 cm)
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2004-present
Soybean-Wheat (N)
Soybean-Corn (S)

No-Till + Cover Crop



Net Profitability ($/acre) All Crop-Years

B (5223.00) - ($191.00)
B ($191.00) - ($157.00)
B ($157.00) - ($125.00)
B ($125.00) - ($93.00)
B ($93.00) - ($61.00)
I ($61.00) - ($29.00)
1 ($29.00) - ($13.00)

($13.00) - ($5.00)

($5.00) - ($1.00)

($1.00) - $1.00

$1.00 - $5.00

$5.00 - $13.00
0 $13.00 - $29.00
I $29.00 - $61.00
I $61.00 - $93.00
B $93.00 - $125.00
B $125.00 - $157.00
B $157.00 - $191.00
I 5191.00 - $223.00
Field Drainage

Has soil functions been sufficiently restored so
corn can again be economically grown?
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What is the impact of
past erosion on productivity?

Net Profitability ($/acre) All Crop-Years

B ($223.00) - ($191.00)
B (5191.00) - ($157.00)
) -
) =

B (5157.00) - ($125.00)

B ($125.00) - ($93.00)

B ($93.00) - ($61.00)
($61.00) - ($29.00)
($29.00) - ($13.00)
($13.00) - ($5.00)
($5.00) - ($1.00) U

4 ' =
($1.00) - $1.00 VAL (_ (U

* Average 77 topsoil lost since farming started ~120 yrs ago
* Impact on production today?
e Soybean: 7” x 0.7 bu/in/a/yr x $13/bu = $64/a/yr
e Corn: 7" x 2.9 bu/in/fa/yr x $5/bu = $102/a/yr
* C-S rotation: average loss $83/a/yr

FIera uramage



