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Trial Objective

• Cereal rye is a cool-season winter annual that is a good cover crop that is easy to establish, but seed costs and seed 
availability can be limiting and allelopathic effects may be a concern.

• Wheat seed may be more readily available than cereal rye. 

• The effects of cereal rye and wheat as cover crops prior to corn has not been fully explored in Michigan (MI).

• While cover crops, such as cereal rye and wheat, can reduce erosion, utilize excess soil nutrients, and increase soil 
organic matter, they must be terminated in a timely manner in the spring to avoid negatively impacting the following 
cash crop.

• In this trial, different termination timings with a burndown herbicide application and tillage options were assessed to 
determine the impacts of a cover crop and tillage on final stand and yield potential of the following corn crop.

Research Site Details

• Cereal rye and wheat cover crops were planted in November 2016 and November 2017 after harvest.

• Cereal rye and wheat cover crops were terminated using Roundup PowerMAX® herbicide at two timings:

 — Two weeks prior to planting corn (Pre-plant)

 — The day of planting (At-plant)

• A 103-day relative maturity corn product was planted at 35,000 seeds/acre.

• Prior to planting, 5 gallons of 10-34-0 were applied in-furrow and followed with 60 gallons of 28% UAN at the V5 
growth stage.

• All treatments were planted on the same day.

 — May 9, 2017

 — May 18, 2018

• Four cover crop and tillage treatments were compared:

 — Cereal rye cover crop, no tillage

 — White wheat cover crop, no tillage

 — No cover crop, no tillage

 — No cover crop, conventional tillage

• The trial was a split plot design with cover crop removal timing as the whole plot and cover crop as the sub-plot. A 
confidence interval of 95% was used to compare treatment means.

Evaluation of Cereal Cover Crops 
Prior to Corn

Location          Soil Type         Previous 
Crop Tillage Type Planting Date Harvest Date 

Potential 
Yield 

(bu/acre)

Seeding Rate 
(seeds/acre)

Mason, MI Loam Soybean and 
cover crop

No-till and 
conventional 05/09/2017 11/09/2017 200 35K

Mason, MI Loam Soybean and 
cover crop

No-till and 
conventional 05/18/2018 10/22/2018 200 35K
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Figure 1. Corn planting into cover crop treatments.

Understanding the Results

Table 1. Effects of cover crop and tillage on final corn stand counts.

Year Treatment Final Stand Count
(plants/acre)

2017 Cereal Rye – Pre-plant Termination 30,225

2017 Cereal Rye – At-Plant Termination 27,750

2017 Wheat – Pre-plant Termination 32,500

2017 Wheat – At-Plant Termination 31,000

2017 No Cover Crop – No-Till 31,300

2017 No Cover Crop – Conventional Till 32,750

2018 Cereal Rye – Pre-plant Termination 32,700

2018 Cereal Rye – At-Plant Termination 31,300

2018 Wheat – Pre-plant Termination 31,700

2018 Wheat – At-Plant Termination 30,700

2018 No Cover Crop – No-Till 31,600

2018 No Cover Crop – Conventional Till 32,500
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Figure 2. Average 2017 corn yield by cover crop, termination timing, and tillage. Treatments with the same 
letter are not significantly different (alpha level = 0.05). 
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Figure 3. Average 2018 corn yield by cover crop, termination timing, and tillage. Differences in yield were not 
significant.

WEED CONTROLWEED CONTROL

2018 Research Report



cropscience.bayer.com   //             @Bayer4CropsUS   //    Page 4 of 5 

Evaluation of Cereal Cover Crops Prior to Corn

130

140

150

160

170

180

190

200

210

Preplant Termination At-Plant Termination Preplant Termination At-Plant Termination No Cover Crop No Cover Crop

Cereal Rye Wheat No Tillage Conventional Tillage

Av
er

ag
e 

Yi
el

d 
(b

u/
ac

re
)

Figure 4. Average 2017 and 2018 corn yield by cover crop, termination timing, and tillage. Differences in yield 
were not significant.

• The termination timing of the wheat cover crop had little effect on subsequent corn stands and yield in both 2017 and 
2018.

• When averaged over both years, termination of cereal rye two weeks prior to planting had a beneficial impact (though 
not significant) on corn stand counts and yield (Table 1 and Figure 4).

• Termination of the cereal rye cover crop at the same time as planting may negatively impact yield due to: competition 
with emerging corn plants for light, delayed availability of nitrogen, and allelopathic compounds suppressing the 
growth of corn seedlings.  

What Does This Mean for Your Farm?

• Modifications of farm operations to include cover crops is a valuable sustainability effort for growers to pursue.

• Waiting too long to terminate a cereal rye cover crop may reduce yield potential. 

• Wheat may be a viable cover crop alternative to cereal rye with less concern of allelopathy.
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Legal Statment

The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and is not intended to 
infer any confirmed trends. Please use this information accordingly.

Monsanto Company is a member of Excellence Through Stewardship® (ETS). Monsanto products are commercialized in accordance with ETS Product Launch Stewardship Guidance, 
and in compliance with Monsanto’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. This product has been approved for import into key export 
markets with functioning regulatory systems. Any crop or material produced from this product can only be exported to, or used, processed or sold in countries where all necessary regulatory 
approvals have been granted. It is a violation of national and international law to move material containing biotech traits across boundaries into nations where import is not permitted. Growers 
should talk to their grain handler or product purchaser to confirm their buying position for this product. Excellence Through Stewardship® is a registered trademark of Excellence Through 
StewardB.t. products may not yet be registered in all states. Check with your seed brand representative for the registration status in your state.

SmartStax® multi-event technology developed by Monsanto Company and Dow AgroSciences.

IMPORTANT IRM INFORMATION: RIB Complete® corn blend products do not require the planting of a structured refuge except in the Cotton-Growing Area where corn earworm is a significant 
pest. SmartStax® RIB Complete® corn blend is not allowed to be sold for planting in the Cotton-Growing Area. See the IRM/Grower Guide for additional information. Always read and follow 
IRM requirements.

Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple locations and years 
whenever possible and should consider the impacts of these conditions on the grower’s fields. 

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready technology contains genes that confer tolerance to glyphosate, an active ingredient in Roundup® brand 
agricultural herbicides. Agricultural herbicides containing glyphosate will kill crops that are not tolerant to glyphosate. RIB Complete®, Roundup PowerMAX®, Roundup Ready®, Roundup® and 
SmartStax® are registered trademarks of Bayer Group. Herculex® is a registered trademark of Dow AgroSciences LLC. LibertyLink® is a trademark of BASF Corporation. Respect the Refuge 
and Corn Design® and Respect the Refuge® are registered trademarks of National Corn Growers Association. ©2019 Bayer Group. All rights reserved. 190123095132 012319AMH
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