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CHALLENGES: NITRATES IN THE WATER



Vulnerable NO3-N leaching periods in conventional corn systems
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TOTAL REVENUE STREAM

 75%, then the N reduction to waters statewide 
would increase to 27.4%.
 ~ 8 Million ac corn
 Annual N losses 20 – 100 lb N ac-1

 Suppose annual losses of 50 lb N ac-1

 15 lb N ac-1 removed with cover crops
 ≈ 60,000 Tons-N yr-1 reduction

New Vikings Stadium Every 
Decade!
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CHALLENGES
 Iowa Agricultural 

Extension service 
recommends drilling 
winter-hardy cereal cover 
crops as late as early 
November in southern 
Iowa.

 Southern Minnesota has 
~600 fewer GDD units 
than southern Iowa.
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“based on average 
weather patterns 
in southwestern 
MN, winter rye 
(Secale cereal L.) 
would successful 
cover crop in one 
out of four years.” 

Strock, J.S., P.M. Porter, and M.P. Russelle. 2004. Cover cropping to reduce nitrate loss through subsurface drainage in the 
Northern US Corn Belt. Journal of Environmental Quality 33:1010-1016. 
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Cover crops planted 
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Objective: Identify suitable cover crops and effective planting methods 
for interseeding into full season corn systems.

Corn 
planted

Cover crops planted 
(corn V7 – V8)

UMN SROC &SWROC Weather Data
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COVER CROP ESTABLISHMENT
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 Cover crop planting treatments:
– Directed Broadcasted
– Directed Broadcasted + Light incorporation
– Drilled
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COVER CROP ESTABLISHMENT
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 Directed Broadcasted

Spacers used to operate drill without 
engaging wavy coulters, double disc 
openers, and closing wheels
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COVER CROP ESTABLISHMENT
– Directed Broadcast + 

Incorporation
 Drill units lifted
 Incorporation units installed 

Directed 
Broadcasted

Directed 
Broadcasted
Light Incorp.

Drilled

So
il 

D
is

tu
rb

an
ce



20

© 2011 Regents of the University of Minnesota.  All rights reserved.

Cover Crop Species Variety Seeding Rate 
(kg ha-1)

Cereal Rye Secale cereale Rymin 168

Pennycress Thlaspi arvense PC 105, 106, 
109, 111 9.9

Red Clover Trifolium pratense unspecified 13.4

Hairy Vetch Vicia villosa unspecified 35.1

Fall Green 
Manure Mix

Albert Lea 
NitroMax CC1

unspecified
140Oats Avena sativa

Field pea Pisum sativum ssp. Arvense
Tillage radish Raphanus sativus L.

COVER CROP ESTABLISHMENT



COVER CROP – 9/16/2014

Hairy Vetch NWH Fall Mix Red Clover Winter Rye

COVER CROP ESTABLISHMENT

COVER CROP PLANTING DATE – 6/25/2014
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COVER CROPS - 9/16/2014
Broadcast Broadcast + Incorp
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COVER CROPS - 10/16/2015
Broadcast 

Oct. 2015
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COVER CROP BIOMASS (FALL 2014)
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COVER CROP BIOMASS (FALL 2015)
•Waseca



COVER CROP – 5/16/2015 PRIOR TO TERMINATION 
AND NO-TILL SOYBEAN PLANTING 

COVER CROP ESTABLISHMENT
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0 to 30 cm
30 to 60 cm



31

© 2011 Regents of the University of Minnesota.  All rights reserved.

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0
So

il 
Ex

tr
ac

ta
bl

e 
 N

-N
O

3-
(lb

s
ac

-1
)

Interseeded Cover Crops

Extractable Soil Inorganic N (May 2015)

0 to 30 cm
30 to 60 cm



32

© 2011 Regents of the University of Minnesota.  All rights reserved.



33

© 2011 Regents of the University of Minnesota.  All rights reserved.

CORN GRAIN YIELD 2014
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SOYBEAN GRAIN YIELD 2015
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ECONOMICS (2 YEAR CYCLE)
 Based on 2015 Iowa Custom Rate averages

 Seed, fertilizer, and harvest costs not included

Conventional System

Chisel Plow $16.90 

Liquid fert sprayed $7.35 

Field Cultivator $14.05 

Planting corn $18.50 

Side dress $12.25 

Chisel Plow $16.90 

Field Cultivator $14.05 

Spraying weeds** $7.40 

Planting soybeans $18.50 

Corn year total $69.05 
Soybean year total $56.85 
2 year total $125.90 

Cover Crop System

Strip-tilled and knifed $16.30 

Planting corn $18.50 
Custom cover crop 
interseeding* $16.00

Cover crop seed $40.18 

Side dress $12.25 

Spraying cover crop** $7.40 

No-till soybeans $19.20 

Corn year total $103.23 
Soybean year total $26.60 
2 year total $129.83 

Jerry Ackerman, Grain Farmer Personal 
communication 1/11/2016
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STOVER IMPACTS ON OILSEED 
GROWTH AND DEVELOPMENT



Block 2: DIRECTED 
BROADCAST + 
INCORP

Block 2: 
DIRECTED 
BROADCAST
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HERBICIDES AND COVER CROPS

http://extension.psu.edu/plants/crops/soil-management/cover-crops/herbicide-persistence/herbicide-carryover-table
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HERBICIDES AND COVER CROPS

http://www.mccc.msu.edu/states/Wisconsin/2014_Factsheet_HerbicideRotationRestrictions.pdf
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HERBICIDES AND COVER CROPS

http://www.weeds.iastate.edu/mgmt/2015/CCherbicides.pdf
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Questions? 

M. Scott Wells
Assistant Professor
Agronomy/Plant Genetics 
UMN Twin Cities
Office Phone: 612-625-
3747
mswells@umn.edu
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