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Corn Ear Injury Risk with Off-Label  
Glyphosate Applications

Figure 1. Bubble kernels resulting from off-label, 
late applied, over-the-top glyphosate application. 
Picture courtesy of Mike Vose, University of 
Illinois, Orr Research Center. Permission to use 
granted by Dr. Emerson Nafziger,  
University of Illinois.

Importance of Following Pesticide Labels

IT IS A VIOLATION OF FEDERAL LAW TO USE THIS 
PRODUCT IN ANY MANNER INCONSISTENT WITH 
ITS LABELING

Pesticide labels are legally enforceable. Therefore, the 
statement above can be found on all pesticide labels. 
THE LABEL IS THE LAW and MUST be read and 
followed before the pesticide can be used. Pesticide 
product labels provide critical information about how 
to handle and use pesticide products safely and 
legally. Failure to follow pesticide labels can result in 
fines and in some cases imprisonment.

Improper use of herbicides, or any use other than 
those described by the label, may cause injury to 
the crop to which they are being applied, to nearby 
crops, or to other non-target plants. Additionally, 
herbicide labels provide information to protect the 
health of humans, livestock, and pets. Handling or 
using the herbicide inconsistent with this information 
may cause injury. 

For herbicides, the label provides the timing of 
applications and the product rates to be used to 
safely manage weeds in a targeted crop or non-crop 
area. Application timing or rates inconsistent with 
the label can result in poor weed control, crop injury, 
or off-site plant injury. The over-the-top glyphosate 
applications to Roundup Ready® Corn 2 corn 
products can be applied from emergence through 
the V8 growth stage (8 leaves with collars), or until 
corn plant height reaches 30 inches (freestanding), 
whichever comes first. Use drop nozzles for optimum 
spray coverage and weed control when corn plant 
height is 24 to 30 inches. When corn plants are 30 
to 48 inches tall (freestanding), apply the glyphosate 
product using ONLY ground equipment fitted with 
drop nozzles aligned to avoid spraying into the whorls 
of the corn plants.  

This information can be found on the labels for 
products such as Roundup PowerMAX® 3 Herbicide.

Late-season glyphosate injury to glyphosate-
resistant corn may occur if glyphosate is applied 
to a neighboring glyphosate-resistant soybean 
field or if accidental drift occurs when glyphosate 
is spot sprayed to a fence row for weed control. 
Environmental conditions that affect corn growth, 
such as compaction, drought, or flooding, may cause 
individual corn plants within a field to be in various 
growth stages. This could result in some plants being 
beyond label timing if a glyphosate product is applied. 
Though glyphosate resistant corn plants generally 
show high tolerance to glyphosate rates, plants that 
are double dosed with an overlap may show injury. 

Potential Injury Symptoms of Late-Applied 
Glyphosate 

•	 Sporadic kernels on the ear may be clear or 
opaque and fail to develop.

•	 As affected kernels shrink, adjacent kernels swell 
and become bubble shaped (Figure 1).
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Since glyphosate is systemic within a plant, it moves 
freely to sink tissues such as the roots and shoots.1 
Included in the shoot tissue is the reproductive or 
seed component of the plant, which in corn is the ear. 
What helps make glyphosate a successful herbicide 
to manage many weeds is the lack of metabolic 
breakdown of the glyphosate molecules within 
plant cells.2 This is true in glyphosate resistant corn 
products as well. 

Corn genetics play an important role in glyphosate 
resistant corn products. To produce a glyphosate 
herbicide resistant corn product, two different parents 
are involved; one provides the pollen (male) and the 
other provides the seed (female). The two parents 
are referred to as the F1 generation, of which one 
parent may be glyphosate resistant and the other 
non-resistant. The green plant produced from the F1 
seed is glyphosate resistant. However, the seed or F2 
generation produced by the resistant plant segregates 
because of the heterozygous parents. Because of this 
segregation, about 75% of the fertilized kernels have 
a level of glyphosate resistance and about 25% are 
glyphosate susceptible. It is the susceptible kernels 
(embryos) that can be damaged should glyphosate 
be active within the plant during reproductive growth 
stages.

Academic Experiment Results

In 2008, an experiment was conducted by the Purdue 
University Crop Diagnostic Training & Research 
Center to evaluate the impact of pesticides applied to 
corn at about the V14 growth stage (about 5 feet tall 
and 1 to 2 weeks prior to tasseling).3 Glyphosate was 
included in the experiment.

•	 Compared to the control cob length (defined 
as 100%), glyphosate-only treated corn had an 
average cob length of 93%.

•	 The total number of kernels per 20 ears averaged 
91% for the glyphosate-only treatment compared 
to the control.

•	 Abnormal ear development was 0% for the 
control treatment compared to 40% for the 
glyphosate-only treatment.

•	 When glyphosate was used with ammonium 
sulfate (AMS), cob length was 90%, kernels per 
20 ears was 77%, and abnormal ear development 
was 100% compared to the control.

•	 Abnormal ear percentage for the other treatments 
was 30% for glyphosate + 2,4-D; 30% for 2,4-D 
only; 10% for a non-ionic surfactant (NIS); 20% 
for crop oil concentrate (COC); and 15% for AMS.

•	 The study also demonstrated that adjuvants 
and surfactants alone can impact ear and kernel 
development.

Summary

It is important to read and follow pesticide labels for crop safety and for the safety of humans, livestock, and 
pets. Late-season glyphosate injury to glyphosate-resistant corn may occur if glyphosate is applied to a 
neighboring glyphosate-resistant soybean field or if accidental drift occurs when glyphosate is spot sprayed to 
a fence row for weed control. Off-label applications to corn are unlawful.
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Legal Statements
Bayer is a member of Excellence Through Stewardship® (ETS). Bayer products are commercialized in accordance with ETS Product Launch Stewardship Guidance, and in compliance 
with Bayer’s Policy for Commercialization of Biotechnology-Derived Plant Products in Commodity Crops. Commercialized products have 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 Stewardship.

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Performance may vary, from location to location and from year to year, as local growing, soil and weather condi-
tions 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.

Roundup Ready® 2 Technology contains genes that confer tolerance to glyphosate. Glyphosate will kill crops that are not tolerant to glyphosate. Not all products are registered for use in all 
states and may be subject to use restrictions. The distribution, sale, or use of an unregistered pesticide is a violation of federal and/or state law and is strictly prohibited. Check with your local dealer 
or representative for the product registration status in your state. Tank mixtures: The applicable labeling for each product must be in the possession of the user at the time of application. Follow 
applicable use instructions, including application rates, precautions and restrictions of each product used in the tank mixture. Not all tank mix product formulations have been tested for compatibility or 
performance other than specifically listed by brand name. Always predetermine the compatibility of tank mixtures by mixing small proportional quantities in advance. Bayer, Bayer Cross, Roundup Power-
MAX® and Roundup Ready® are registered trademarks of Bayer Group. All other trademarks are the property of their respective owners. For additional product information call toll-free 1-866-99-BAYER 
(1-866-992-2937) or visit our website at www.BayerCropScience.us. Bayer CropScience LP, 800 North Lindbergh Boulevard, St. Louis, MO 63167. ©2023 Bayer Group. All rights reserved. 1223_277761
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