
Materials and Methods
• Weed that grows from corn grain left in the fields after 

corn harvest

• Impact: Soybean yield losses, corn rootworm host, and 
harvest issues 1, 5

• Herbicide options vary according to corn herbicide-
tolerance traits planted

• High efficacy of aryloxyphenoxypropionate (FOPs) and 
cyclohexanedione (DIMs) graminicide families 
reported on volunteer glyphosate-resistant corn 1, 4, 6, 8

• Synthetic auxin herbicides and glyphosate are known 
to antagonize ACCase inhibitor herbicides on 
volunteer corn 2, 3, 7, 9, 10, 11

• Widespread adoption of Enlist soybeans for 
management of herbicide-resistant weeds
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Hypotheses
• The addition of glyphosate or glufosinate to POST 

applications of ACCase herbicides will reduce the 
control of glyphosate- and glufosinate-tolerant volunteer 
corn in Enlist soybean systems, especially when tank-
mix with 2,4-D

• The antagonistic effect of 2,4-D, glyphosate, and/or 
glufosinate herbicides can be overcome by increasing 
ACCase field use rates by 50%.

Results and Discussion

Conclusions and Implications
• Glyphosate and glufosinate did not appear to affect the 

efficacy of clethodim and quizalofop on RR2/LL corn in the 
field and can be used in tank-mixtures with clethodim and 
quizalofop at rates tested

• The addition of 2,4-D reduced volunteer corn control with 
clethodim, but antagonism can be avoided by increasing 
clethodim rate

• The addition of 2,4-D greatly reduced volunteer corn control 
with quizalofop, and higher rates tested were not sufficient 
to overcome antagonism

• Split applications of 2,4-D and quizalofop could help avoid 
antagonism in Enlist soybean systems
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Results and Discussion

Objectives
• Investigate the effect of 2,4-D, glyphosate, and 

glufosinate on the efficacy of two ACCase herbicides 
(clethodim and quizalofop) for control of volunteer corn 
with different herbicide-tolerance traits

• Evaluate the effect of ACCase inhibitor field rates used 
in tank-mixtures with 2,4-D, glyphosate, and glufosinate

Figure 2. Influence of clethodim rate and the addition 2,4-D, glyphosate, or glufosinate 
on the control RR2/LL corn (Lafayette, IN 2020).

• Field experiment conducted during 2020
§ RCBD with 4 replications

• Three corn hybrids planted at 90,000 seeds ha-1 across 
Xtend (Asgrow AG29X9) soybean plots (3 x 9 m):
§ Non-GMO

v Federal Hybrids RK112

§ SmartStax® 

v Dekalb DKC62-52RIB

§ Enlist® + SmartStax®

v Mycogen MY10Z29

• Factorial arrangement of herbicide treatments:
§ Factor 1 – ACCase herbicide: quizalofop or clethodim

§ Factor 2 – ACCase rate: 
v clethodim @ 70 or 105 g ai ha-1 (low and high rate)

v quizalofop @ 31 or 46.3 g ai ha-1 (low and high rate)

§ Factor 3 – 2,4-D (1065 g ae ha-1) 
§ Factor 4 – glyphosate (1260 g ae ha-1)

§ Factor 5 – glufosinate (595 g ai ha-1)

• Application technology:
§ Ammonium sulfate (AMS) added to all treatments

§ Crop oil concentrate (COC) added to all treatments, except treatments 
containing glyphosate 

§ Non-ionic surfactant (NIS) added to all treatments containing glyphosate
§ All treatments sprayed with Teejet AIXR110015 nozzles at 140 L ha-1

§ Volunteer corn height at application: 20 to 48 cm (V5 to V6)

• Data collection and analysis:
§ Visual control (0 to 100% scale) at 7, 14, and 21 days after treatment (DAT)

§ Corn density (plants m-2) and number of corn ears (ears m-2) taken at soybean 
harvest

§ Factorial Analysis of Variance using PROC GLIMMIX in SAS 9.4 and mean 
separation with Tukey’s HSD test

• Interaction found between ACCase herbicide and 2,4-D
• Addition of 2,4-D to clethodim reduced RR2/LL control 

by 11% at the low rate(Figure 1)
• Addition of 2,4-D to quizalofop reduced RR2/LL control 

by 92 and 95% at the low and high rate, respectively 
(Figure 2)

• Addition of glyphosate or glufosinate to clethodim 
(Figure 1) or quizalofop (Figure 2) did not affect RR2/LL 
control

Figure 1. Influence of clethodim rate and the addition 2,4-D, glyphosate, or glufosinate 
on the control RR2/LL corn (Lafayette, IN 2020).
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Volunteer corn sprouting from corn ears.
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Volunteer corn clumps.
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Necrosis of growing point at whorl 
following application of ACCase 

inhibitor herbicides

Plants stop growing within hours of 
application and newer leaves die first

Non-GMO RR2/LL Enlist

• The addition of glyphosate or glufosinate increased Non-
GMO corn control for all treatments (data not shown)

• Efficacy of clethodim treatments on Enlist corn was 
comparable to the efficacy on RR2/LL corn (data not 
shown)
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