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A. Project Summary 
In 2019, Clean River Partners (CRP) was awarded a three-year Sustainable AGRI grant from the 

Minnesota Department of Agriculture to assess wide-row corn productivity trade-offs in a dual-use 

cropping system. This project tested the effect of corn row-width on cover crop biomass and corn grain 

yields and provided information about how to improve profit. 

 

B. Project Description 
During the 2019-2020 growing seasons, four Southeast Minnesota farmers planted 16-20 acres of corn 

in 4-5 replicated plots using 3 different row widths and a control and then interseed a cover crop mix 

into the corn in late June. In 2021, 3 farmers planted 4.5-9 acres of corn in 3 replicated plots using 2 

different row widths and a control. After corn grain harvest, the cover crop added to the corn stover to 

create a more nutritious forage that was grazed or harvested mechanically. Partial budget analysis 



utilizing the resulting grain and biomass results provided insights on each treatment’s profitability 

relative to the control.  

Associate Professor Samantha S. Wells, Department of Agronomy and Plant Genetics, University of 

Minnesota and Professor William Lazarus University of Minnesota – Extension Economist collaborated 

extensively on this project. Dr. Wells guided project design and provided staff for field activities and data 

collection. Dr. Wells also provided analysis of the results. Dr. Lazarus led economic analysis and efforts 

designing an economic decision tool for farmers. 

 Study treatments 

0. 30-inch row corn with cover crop 

1. 30-inch row corn without cover crop 

2. 60-inch row corn with cover crop 

3. Plant 4 30” rows – Skip 2 (Balanced) with cover crop 

 Test plots – constant for years 2019-2020; new test plots chosen in 2021 

 Rotations – 2019 – corn following soybean; 2020 – corn following corn; 2021- corn following 

soybeans 

 Tillage – conservation tillage technologies used across locations 

 Corn varieties – varied across farms, relative maturities ranged from 92-102, 3 farms planted 

glyphosate tolerant, and 1 farm planted non-GMO (See attachment for planting dates) 

 Corn populations – study design was to hold population/acre constant between treatments, 

however the wide row treatments were 19% lower than the 30 inch treatments (See attachment 

for detail)  

 Nitrogen management – applied in split applications per yield goals at 30 inch spacing across all 

treatments 

 Cover crop mixtures – farmers selected the cover crop mixtures with the main goal of producing 

high forage yield and quality (e.g. annual ryegrass, clovers, kale, radish, turnip and cowpea. See 

attachment for detail and planting dates) 

 Interseeding cover crops – interseeded into V3-V6 corn in mid-June to early July with modified 

air-seeders; slight incorporation was used on 3 farms while 1 farm did not incorporate 

broadcasted seed 

C. Results 
The 60-inch wide-row corn and the Balanced treatments reduced corn yields per acre overall by 17% 

relative to the 30-inch treatments, both with and without a cover crop. The amount of biomass supplied by 

the interseeded cover crop in the 60-inch row treatment averaged 1,126 pounds per acre of high quality 

(162 Relative Feed Value, 21% Crude Protein) dried forage over the three years, but reached 1,764 

pounds per acre in 2021. The amount of biomass supplied by the interseeded cover crop in the Balanced 

row treatment averaged 1,592 pounds per acre of high quality (169 Relative Feed Value, 22% Crude 

Protein) dried forage over the three years. The total biomass also included weeds, which were higher in 

2021 compared to 2019 and 2020, and did add to available grazing or mechanical harvest, but their 

amounts and nutritional quality were not measured separately from the cover crop species. After corn 

harvest, cattle grazed the fields or the stover-cover crop mix was harvested mechanically. The farmers 

stated that cattle devoured the stover-cover crop forage very quickly. 



The amount of biomass supplied by the interseeded cover crop in the 30-inch row treatment averaged 281 

pounds per acre of high quality (157 Relative Feed Value, 22% Crude Protein) dried forage over the years 

2019-20. Corn grain yield for this treatment averaged 191 bu/ac, nearly the same as the control’s 194 

bu/ac. 
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Economic analysis 

Profitability of the wide-row system is most attractive in a situation where the corn stover was not 

previously utilized but will now be utilized by either grazing or baling. In this situation, our analysis 

shows that high yielding, high quality cover crop forages (1,126 pounds per acre dry matter) can offset up 

to 14% of corn grain reductions through the production of milk and muscle, even without accounting for 

the soil health or environmental benefits.  Wide rows are less attractive when the corn stover would have 

been utilized anyway. In this case, the cover crop improves the nutritional quality of the stover-cover crop 

mix, but the forage volume is not increased because the cover crop volume is offset by the reduction in 

stover volume due to the lower corn yield. (Corn stover yield varies with corn grain yield.)  Other 

considerations in this analysis are: the cost of seeding the cover crop; reduced corn seed cost due to a 

lower seeding rate in the wide rows; fencing and watering costs; trampling losses; and the value of 

phosphorus and potassium removed with the corn stover and the cover crop harvest. 

The decision tool is available in either a web version at https://wl-webtools.shinyapps.io/widerow/ , or a 

spreadsheet version at https://wlazarus.cfans.umn.edu/william-lazarus-spreadsheet-decision-tools .  Some 

key results and inputs are shown below for a scenario where a cover crop yield at 1,126 lb/acre dry matter 

per acre of cover crop is expected along with a 17% reduction in the corn grain yield.  The stover-cover 

crop mix is grazed after corn grain harvest with 60-inch rows but not in 30-inch rows without a cover 

crop. 

https://wl-webtools.shinyapps.io/widerow/
https://wlazarus.cfans.umn.edu/william-lazarus-spreadsheet-decision-tools


 



 

 

 



 

D. Management Tips 
Tips for Corn Growth 

1. Select early start, flex hybrid with high defensive capabilities 

2. GMO hybrids provide more opportunity to control weeds 

3. Row densities are important – confirm planter is accurate with limited doubles or skips of seed 

a. Research needed to define ideal populations/acre 

4. Stand establishment is critical: focus on seed placement and uniform emergence 

5. Nitrogen is important: focus the application on the corn row 

 

Tips for Cover Crop Growth 

1. Select high yielding forages for your area,  (annual ryegrass predominate, red clover, purple top 

turnip, kale)  

2. Plant at V3-V4 corn growth stage 

3. Incorporated cover crop seed may be best, but timing with rain is important with incorporated 

an broadcast see 

E. Cooperators 
 

Farmers 

Jim Purfeerst 
8803 240th St E 
Faribault, MN 
55021 
 

Ed McNamara 
37299 171 Ave 
Goodhue, MN 
55027 
 

Mark Comstock 
10745 Co. 11 Blvd 
West Concord, 
MN 55985 
 

John Jaeger 
28135 Co. 2 Blvd 
Red Wing, MN 
55066 
 

All of the farmers: 

 Attended a planning meeting – 2019-21 

 Assisted in test plot layout – 2019-21 

 Planted corn and cover crops according to treatment design – 2019-21 

 Monitored cover crop and corn growth – 2019-21 

 Attended two field days specifically for this group to view test plots – 2019-20 

 Attended a field day (hosted by one of the farmers) that was open to the public – 2020 

 Harvested and scaled corn grain from the test plots – 2019-21 

 

Three of the farmers harvested stover-cover crop mix via grazing or mechanical (corn stacker) – 2019-

21. 

One of the farmers hosted a Truterra site visit (Aug 2021) and also collaborated with CRP on a webinar 

(Mar 2021) and at a UMN Extension Soil Management Summit (Jan 2022). 

 

Other contributors: 



 Rice SWCD – planted cover crops at Rice County location; assisted with cover crop biomass 

collection.  

 Goodhue SWCD – assisted with cover crop biomass collection; captured drone images of plots; 

documented GPS coordinates of plots 

 Saddle Butte Ag – provided cover crop seeding recommendations; attended planning meetings 

& field day events 

 Ag Partners Coop – provided scale wagon 

 Haycreek Ag Service – provided scale wagon 

 Minnesota Dept of Ag – Mark Dittrich – attended planning meetings & field day events; assisted 

with cover crop biomass collection
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F. Project Continuation 
One of the farmers will continue trying different row configurations interseeded with cover crops – especially with 

twin-rows and 60-inch centers. One will continue to interseed cover crops into 30-inch rows having had the best 

corn yields with that treatment and may also try more 60-inch row spacing. Two will continue planting cover crops 

post grain harvest, especially following soybeans. One of the neighboring farmers is now planting 60-inch row 

corn paired with cover crops. 

G. Project Impact 
Interest in wide row corn interseeded with cover crops is increasing. The University of Minnesota Extension and 

Sustainable Farming Association requested that Clean River Partners present this project’s findings at their winter 

meetings because farmers were seeking information about wide row corn and cover crops. In addition, the trade 

journals No-Till Farmer, The Farmer Magazine, and Successful Farming interviewed farmer cooperators and Clean 

River Partners staff, publishing articles on this project. The University of Minnesota Extension Crop News Blog also 

published an article on this project. In addition, area farmers have contacted CRP staff with questions about the 

project and the findings. 

H. Continued Research 

Wide row corn configurations paired with cover crops are well suited for livestock operations, especially where 

cattle can graze the stover-cover crop mix. However, this system could also benefit non-livestock farm operations. 

For example, in corn following corn rotations, 60-inch rows offer the possibility of moving the planted row over 30 

inches from the previous year’s row of corn, growing corn in an area where the cover crop grew. This could 

significantly increase the rate of progress to improve soil health (eg. limiting organic matter loss, improving water 

infiltration, etc) along with increasing the rate of progress towards delivering climate and ecosystem benefits – a 

key Minnesota goal. 

This project’s findings showed that farm profit could be increased, relative to harvesting only corn grain and no 

stover, by adding a cover crop to wide row configurations if corn grain yield reduction is kept low – even with no 

value given to soil health improvement or ecosystem benefits. This signals a need to investigate how to limit grain 

yield reductions in wide row corn/cover crop systems. If corn grain yield can be maintained, a wide row 

corn/cover crop system would deliver soil health and ecosystem service benefits while also increasing farm profit. 

Demands for climate-smart cropping systems and carbon credit trading opportunities further emphasize 

continued research to enhance cover crop biomass production in northern climates. Wide row corn configurations 

increase cover crop solar intercept resulting in greater cover crop biomass. 

Components of this research should include: 

 Optimal corn population 

 Optimal corn genetics  

 Optimal weed management 

 Optimal cover crop species 
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I. Other Resources & Comments 
Resources:  

 Clean River Partners https://cleanriverpartners.org/wide-row-study/ 

 University of Minnesota https://wl-webtools.shinyapps.io/widerow/ , or a spreadsheet version at 

https://wlazarus.cfans.umn.edu/william-lazarus-spreadsheet-decision-tools 

 Practical Farmers of Iowa https://practicalfarmers.org/research/planting-corn-in-60-in-row-widths-for-

interseeding-cover-crops/ 

 Associate Professor Joel Gruver, Western Illinois University 

http://www.wiu.edu/cbt/agriculture/faculty_staff/gruver.php 

 

https://cleanriverpartners.org/wide-row-study/
https://wl-webtools.shinyapps.io/widerow/
https://wlazarus.cfans.umn.edu/william-lazarus-spreadsheet-decision-tools
https://practicalfarmers.org/research/planting-corn-in-60-in-row-widths-for-interseeding-cover-crops/
https://practicalfarmers.org/research/planting-corn-in-60-in-row-widths-for-interseeding-cover-crops/
http://www.wiu.edu/cbt/agriculture/faculty_staff/gruver.php

