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Continuous Corn 4-yr N loss = 217 kg N ha 

Alfalfa Est. 4-yr N loss  = 7 kg N ha 
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 Dinnes et al. (2002)  

 Power et al. (1998) 

 Vulnerable NO3-N leaching periods in conventional corn systems 
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 Cover crops 20% successful establishment 

rate ~ 10% N removal. 

 50% cover crop establishment success, the N 

reduction would increase from 7.3% to 18.3%.  

 75%, then the N reduction to waters statewide 

would increase to 27.4%. 
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 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 
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COVER CROP ECOSYSTEM SERVICES 
 Protect surface and ground water quality by 

decreasing soil erosion, nitrogen (N) leaching, 

and phosphorus (P) runoff 

 Increased N retention and reduce N fertilizer 

and manure application requirements via BNF 

 Increased Soil Organic Matter 

 Improved water infiltration, holding capacity 

 Provide habitat for pollinators, weed seed 

predators and game animals  
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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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 Dinnes et al. (2002)  

 Power et al. (1998) 

 Vulnerable NO3-N leaching periods in conventional corn systems 
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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 CROP SPECIE(S) 
 Diverse set of functional groups with 

common characteristics 
– Shade tolerant, seedling vigor, drought tolerant, winter 

hardy, high biomass production 

 Winter cereal grain 
– Notable nitrogen use efficiency and biomass accumulation 

– Rymin Rye 

 Legumes 
– Nitrogen fixation 

– Lower growth habit may allow for better shade tolerance beneath 

the canopy 

– Rose Clover (Perennial) 

– Hairy Vetch (Annual) 
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 Pennycress:  

– Brassica: Notable N use efficiency 

– Extremely water efficient 

– Potential harvestable oilseed crop.  

 Non Winter-Hardy Mix:  

– High fall biomass production 

– Intended to winterkill 

– Some potential for N fixation with 

pea 

 

COVER CROP SPECIE(S) 
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Cover crop Fall 

Biomass 

Winter 

Hardy 

Spring 

Biomass 

Legume N 

Fixing 

High N Use 

Potential 

Relative 

Seed Size 

Cereal Rye     Large 

Red Clover     Small 

Hairy Vetch     Medium 

Fall Mix   Large 

Pennycress 
 

 
   Small 

COVER CROP SPECIE(S) 
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COVER CROPS AND NITROGEN 

 

 

 

Melissa L. Wilson, John M. Baker, and Deborah L. Allan. 2004. Factors Affecting Successful Establishment of Aerially Seeded Winter Rye. J. Environ. Qual. 33:1010-1016   
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COVER CROP ESTABLISHMENT 

 

 

 

 Arial Seed = Mixed 

Results (30% Est.) 

 Drilling After Corn = 

Reduced Fall Biomass  
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OBJECTIVES 

 Identify suitable cover crops and effective 

planting methods for interseeding into full 

season corn systems. 

 Assess cover crops effects on corn yield, 

soil moisture, and biomass accumulation. 
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COVER CROPS  

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 

140 Oats Avena sativa 

Field pea Pisum sativum ssp. Arvense 

Tillage radish Raphanus sativus L. 
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COVER CROP ESTABLISHMENT 
– “The Penn State Interseeder” 

 High clearance drill designed to: 

– Plant three rows of cover crops (per interrow) 

– Spray post-emergent herbicide  

– Apply fertilizer… all at once 
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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 

S
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 D

is
tu
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a

n
c
e
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COVER CROP ESTABLISHMENT 
 Drilled 
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SOIL MOISTURE (WASECA) 

0

5

10

15

20

25

30

%
 H

2
O

 (
3

0
 c

m
) 

0

5

10

15

20

25

30

%
 H

2
O

 (
6
0
 c

m
) 

Date 

Fall Mix Rye No Cover



34 

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

Winter Rye 

Red Clover 

COVER CROP ESTABLISHMENT 
Cover Crops Planting Date: 6/25/2014 

7/1/201

4 
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COVER CROP ESTABLISHMENT 

Rye: Early VT 

Directed 

Broadcasted 

Directed 

Broadcasted + 

Incorp.  

Drilled 

Cover Crops Planting Date: 6/25/2014 
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COVER CROP – 8/1/2014 

Directed 

Broadcasted + 

Incorp.  

Drilled 

Cover Crops Planting Date: 6/25/2014 
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COVER CROPS - 9/16/2014 

Broadcast  Broadcast + Incorp  
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COVER CROP - 9/16/2014 
Broadcast Broadcast + Incorp  
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COVER CROP – 9/16/2014 

Hairy Vetch NWH Fall Mix Red Clover Winter Rye 
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COVER CROP BIOMASS (WASECA) 
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COVER CROP BIOMASS (LAMBERTON) 
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GRAIN YIELD 
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FUTURE RESEARCH 

 Planting date by cover crop species 

across Minnesota in both corn and 

soybean 

 Determine N contribution to subsequent 

crop (i.e. N-credit) 

 Agronomic management of new value 

added cover crops 
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COVER CROPS AND NITROGEN 

DAP Wells et al., 2013 

R2 = 0.95 
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COVER CROPS AND NITROGEN 

DAP Wells et al., 2013 

R2 = 0.95 

26 kg N ha-1 Loss 

over 80 days 

Where did it go? 
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COVER CROPS AND NITROGEN 
RADISH NITROGEN ACCUMULATION 
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Gieske et al., 2014 Thesis. 

60 to 180 kg N ha-1 
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Dr. Matt Ruark UW-Madison 
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COVER CROPS AND NITROGEN 

 

 

 

Treatment means averaged over 3 site-years. Cover crop treatments did not differ (ANOVA test, α = 0.05 ). 
Gieske et al., 2014 Thesis. 

Where did it go? 

60 to 180 kg N ha-1 
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2013 Corn yields. Washington County, WI. No-till corn 
following winter wheat 

	

No effect of radish on yield or response to N in 2012 as well.  

COVER CROPS AND NITROGEN 

Dr. Matt Ruark UW-Madison 

Where did it go? 
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The University of Minnesota is an equal opportunity educator and employer. In accordance with the Americans with Disabilities  

Act, this PowerPoint is available in alternative formats upon request. Direct requests to the Extension Store at 800-876-8636. 

Questions? 
 
 
 M. Scott Wells, Ph.D. 

Assistant Professor 

Agronomy/Plant Genetics  

UMN Twin Cities 

Office Phone: 612-625-3747 

mswells@umn.edu 


