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What Causes Herbicide Failure?

Herbicides are often applied under less than ideal conditions
• Weeds

o Too big
o Resistance
o Antagonism

• Conditions
o Drought
o Rain after application

• Applicator
o Malfunctioning or poorly calibrated sprayers
o Mixing errors like wrong rate or adjuvant. 
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Now what can I do?

Do I spray as soon as I notice something is wrong or do 
I let the injured weeds regrow  to get coverage?

Which herbicide should I use and why?
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Today’s Talk

• Herbicide failure and what can cause it
• Characteristics of a successful herbicide application
• Identifying herbicide failure as soon as possible
• What to do about herbicide failure (spray it again)
• Recommendations for respray applications
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Successful Herbicide Applica=ons
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Successful Herbicide Applications

• Effective herbicide 
• Correct rate
• Optimum adjuvants
• Proper timing
• Calibrated equipment
• Good environmental 

conditions 
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Effective Herbicide
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Effective Herbicide
• Know about herbicide resistance in your field
• Use herbicide rotation and combinations
• Resistance is very common for many herbicides

o Pursuit, Firstrate and other ALS inhibitors
o Roundup
o Flexstar, Cobra

• Resistance is on the 
rise for many 
important chemistries
o Liberty
o Dicamba and 2,4-D
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Excerpt from Liberty® label

Excerpt from Flexstar® label

Rate and Adjuvants

• Labels are designed to maximize 
herbicide effectiveness

• Consider tradeoffs of crop response 
and weed control

• Higher rates lead to greater weed 
control

• Use a PRE herbicide
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Mixing and Calibration

Photo: United Soybean Board 

• Carrier Volume
• Droplet size
• Coverage
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Proper Herbicide Timing

One 
Week 
Later

• Weeds grow rapidly
• 4 inches is max height on many labels
• Do not delay POST app in order to “get them all”
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Proper Herbicide Timing

• ALS-resistant giant ragweed is very 
difficult to control PRE in soybean

• OLen 6-12 inches by the Pme 
waterhemp is ready to spray
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Environmental Conditions

Good for herbicide activity:
• High humidity
• Moderate temperature
• Soil moisture

Bad for herbicide activity:
• Exceptionally high temperature
• Drought
• Rainfall within 4 hours
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Identifying Herbicide Failure
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• 5.6 million acres need sprayed in 4-6 weeks - There will be herbicide 
failures

• Success of a respray herbicide is dependent on identifying lack of 
control as soon as possible

• Diligent scouting is critical

Identify Failure as Soon As Possible

So that you don’t have to deal 
with this

Treat herbicide 
failure that looks 
like this
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What does it look like?

Regrowth after dicamba application
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What does it look like?

Regrowth after Flexstar application
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What does it look like?
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What does it look like?

• Herbicide failure can be difficult to spot early on
• Get out of the truck when you scout fields
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Herbicide Failure Looks Different for Each Group
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Liberty Regrowth

• Waterhemp 3 days after a Liberty®
application. 

• Symptoms have not progressed 
enough to determine success or 
failure. 

• The same area 7 days later.

• Many of the plants have died, 
but others have begun to regrow. 
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Glyphosate

Photo: Larry Steckel, University of Tennessee

22



12/21/22

12

Glyphosate

• Palmer amaranth 4 (left) and 7 (right) days after glyphosate 
application in the greenhouse. 
• Even at just 4 days after application, the resistant plant is 

noticeable in the group
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• Palmer amaranth 4 (left) and 7 (right) days after glyphosate 
application in the greenhouse. 

• Even at just 4 days after application, the resistant plant is 
noticeable in the group

Glyphosate
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• Palmer amaranth that survived a fomesafen application. 

• These plants looked like they were controlled, but regrew from the 
surviving meristems.

PPO-Inhibitor
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2,4-D or Dicamba
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Respray Decision Making
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Respray Decision Making

Fully Assess the situa-on

• Crop growth stage?
• Weed size?
• How much regrowth?
• How many days since the last applicaZon?
• What was sprayed on the first pass?
• What caused the iniZal herbicide to fail?
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Respray Decision Making

Secondary Questions

• What herbicides will provide the control needed 
for this field?

• Is it possible to do more harm than good?
• Are these weeds small enough to control?
• Will this respray interfere with my crop rotation?
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Respray Decision Making

Another herbicide application may not be the best option
• Hand weeding or other mechanical practice

• Crop destruction 
• Weeds greater than 12 inches will be very difficult to 

control
• Planned sequential applications can be effective

• Revenge spraying does not work for weed control and only 
moderately reduces seed production

Try to alleviate or work around the initial failure.
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Fixing the Cause of Failure

• Best case scenario is they were slightly too big or the 
applicaPon was not opPmized
o Check sprayer funcPon and mixing records
o Make a good respray app

• OLen there is no immediate fix
o Drought 
o Herbicide resistance
o There several herbicide opPons (for now)
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Consult the Herbicide Labels

• Options become very limited after soybean 
reproductive stages

• Cobra® and Blazer® are the only options for later 
reproductive stages

• Consider calendar date restrictions and number of 
applications per year
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Application Restrictions
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The Research

• Research about resprays and sequential POST 
applications is lacking

• Field and greenhouse trials under adequate water 
conditions

• Sprayed reduced rate of Liberty®, Flexstar®, Enlist 
One®, and Engenia®.
o Respray at different timings
o Respray with different herbicides
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Flexstar® Resprayed with Liberty®
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Engenia® Resprayed with Engenia®
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Engenia® Resprayed with Liberty®
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-This is species and 
resistance dependent

Field Trial Results
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How Does the Amount of Regrowth Effect 
Respray Efficacy?

• Example plants just before respray herbicide applicaQon.
• Is coverage an issue? 
• Greater control from the first applicaQon means that resprays are more 

likely to be effecQve 
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Liberty® 

1. Flexstar®
2. Liberty®
3. 2,4-D or dicamba
4. Cobra®

Flexstar® or Cobra®
1. Liberty®
2. 2,4-D or dicamba
3. Flexstar® or Cobra® 

(opposite of initial 
herbicide)

2,4-D or Dicamba
1. Liberty®
2. Flexstar®
3. Cobra®
4. 2,4-D or dicamba

Respray recommendations after initial herbicide failure in soybeans. Numbers indicate our rank of the potential 
options based on field and greenhouse studies1.

1 Be sure to consult ALL label directions before making a herbicide application, including number of applications per 
year, soybean growth stage, calendar date, crop rotations, and pounds per acre restrictions. 

Purdue Respray Recommendations

Herbicide recommendations following each herbicide failure scenario
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Tank Mix Combinations

• Tank Mix combinations can enhance weed control
o Liberty® + Flexstar®
o Liberty® + Enlist One®

• Many combinations are antagonistic
o Dicamba + Liberty®

§ Drift reduction requirements compromise 
Liberty® applications

o Glyphosate + Liberty®
§ Formulation incompatibility
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Respray Timing

• Waterhemp 7 days after Liberty® 
application. 

• At first glance, weed control may looks 
good. 

• These plants are not dead as indicated by 
some remaining leaves and dormant buds 
that are beginning to break 
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Respray Timing

• Excessive regrowth after a failed herbicide application.
• This is too late to make an effective respray application

• Giant ragweed plant that is beginning to regrow. 
• Ideal stage to make a respray application
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Respray Timing Recommendations
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Special cases?

• Our research was done under well watered conditions on 12 inch weeds
• Recommendations are based on Palmer and waterhemp

o Giant ragweed - Use 2,4-D or Dicamba 
o Summer annual marestail - Use Liberty®

• Drought
o Wait for a rain (within reason)
o Consider saving your money 
o Free respray applications should adhere to recommendations 

• Resistance
o Use a different respray herbicide in all cases where you suspect 

resistance
o Be on the lookout for Liberty® resistance
o PPO-resistance is very common and evolving
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Special cases?

• Purdue has idenPfied several PPO resistant waterhemp 
populaPons
o They do not have previously characterized resistance 

mechanism
o BeZer able to regrow and recover

• Unclear if this transfers to other herbicides 

• Difficult to decide if this is resistance or just herbicide failure

• According to our previous research, the “regrowth-type” plants 
should be easier to control because of the increased severity of 
injury.
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New PPO-resistance in Waterhemp

Susceptible

Resistant

Resistant

Flexstar®- 24 hours after treatment
IA-340

IA-369

IA-358

Francesville
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14 DAT
Susceptible ResistantResistant 

IA-358FrancesvilleIA-369
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Conclusions
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Conclusions

• Make good herbicide applications the first time around
• Spray when the biggest weeds need sprayed
• Make decisions based on the hardest weeds to control
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Conclusions

• Scout fields early and often to look for signs of recovery

• Evaluate weed competition and potential seed production to see 
if it justifies spraying again

• Consult herbicide labels, retailers, extension agents and other 
resources for possible respray options

• Use different Mode of action group numbers when possible

• Herbicide options become limited quickly after reproductive 
stages

• Have realistic expectations
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Conclusions

• Liberty is the best respray herbicide in most 
situations

• Do not respray Liberty® followed by Liberty® if 
possible

• Respray 7-14 days after the first application for best 
results
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Final Thoughts

• Effective weed management requires proactive approaches and 
many complex decisions

• Respray decisions are no different

• Strive to achieve sustainable approaches 

o Timely scouting

o Considering costs

o Understanding viable control options
o Setting long term goals
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