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Palmer Amaranth: Don’t go here
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Off-Target Dicamba: An 
Extension Perspective

Off-Target Dicamba in the Midsouth



Pigweed are the driver weeds!

Steckel 2012



Taproot of
A. Palmeri

Allen 2009



Soybeans Planted to Clean Soil on May 16

Picture Taken May 29



Pigweeds

Green Pigweed

Smooth Pigweed

Tumble Pigweed



Pigweed ID

Palmer
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Pigweed ID
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PPO Resistant Palmer Amaranth
Resistant to glyphosate and Flexstar
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GLY/PPO Resistant Palmer Amaranth
Resistant to glyphosate, Flexstar, Cobra, Ultra Blazer



PPO/Gly- resistance in 4 out 0f 10 fields
Resistance raged from 10 to 97%

Kentucky

Tennessee

Missouri

Mississippi

Georgia

S Carolina

Louisiana

Arkansas

Glyphosate and PPO - Resistant Palmer Amaranth



Cotton Herbicide Trait Break out 2016

Cotton Variety Planted in TN:
 73%* Roundup Xtend Cotton Varieties
 27% Liberty Link Cotton Varieties  

About 90% of our cotton acres received Liberty 
over the top
 Average Liberty Applications 2.5
 50% of cotton was hand weeded

* USDA agricultural marketing service mp_cn833



Soybean Herbicide Trait Break out 2016

About 55%* of TN soybeans were RR or 
Conventional

About 40% of our soybeans were LL
In our worst Palmer counties 80% of the 

soybeans were LL

About <5% were Roundup Xtend II soybeans
*my estimate





Time of Day Affect on PPO-Susceptible                  
Palmer Amaranth Population 2015.
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Application to 4” Palmer



Steckel 2013

Applied 12 to 16” tall Palmer amaranth
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Applied to 12 to 16” tall Palmer amaranth
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Applied to 12 to 16” tall Palmer amaranth
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Applied to 12 to 16” tall Palmer amaranth



Steckel 2013

Applied to 12 to 16” tall Palmer amaranth



20% PPO Resistant Palmer 
Control 7 DAT

Steckel and Montgomery 2016
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*100% Cloud cover at application
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				Noon		Sunset		Series 5		Series 6

		Gramoxone		94.6667		97.6667
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		Liberty		86		23.3333		A		C
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20% PPO Resistant Palmer 
Population Control 7 DAT

Steckel and Montgomery 2016

Application stage 2” Palmer
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				Noon		Sunset		Series 5		Series 6

		Cobra		71.6667		66.6667		A		A

		Flexstar		76.6667		35		A		B

		Ultra Blazer		68.3333		36.6667		A		B







Management of PPO and Glyphosate-
Resistant Palmer amaranth

Liberty Link last good POST option
Liberty should be mixed with PPO herbicide
 More consistent pigweed control
 Mitigate anymore PPO resistance and delay Liberty 

resistance
 Not as effective on PPO resistant Palmer amaranth

Liberty should be applied from about an hour 
after sunrise to an hour before sunset for best 
results.

Liberty should be applied at 15 to 20 GPA with 
nozzles that provide good coverage.



Management of PPO/GR Resistant Pigwee
in Soybean

Metribuzin and Zidua, Dual 
Magnum, Outlook based PRE 

Pyroxasulfone based products 
(Zidua, Fierce, Anthem) 

Pre Emergence Up to V3

16 oz Dual 
Magnum or 
32 oz Prefix 
or 2.5 oz
Zidua

14 DAP Post28 DAP

16 oz Dual 
Magnum or 32 oz
Prefix

Metribuzin for best pigweed control at 
least need 5.5 to 6 oz/A (soil type and 
sensistive varieties)



Steckel 2015



Steckel 2015





Costs – Liberty Link

Cover
Prior to 
Planting

EPOST LPOST Total

Wheat $14.00 $32.50
$18.00

(if needed)
$46.50-
$64.50

Wheat + 
Clover

$33.49 $32.50 - $64.99

Wheat + 
Clover**

$18.49 $32.50 - $50.99

No Cover $48.21 $32.50 $18.00 $98.71



Integrating Cover Crops

Can be part of a herbicide resistance 
management program.
Can greatly help on control of GR horseweed and 

help suppress GR Palmer amaranth.
Can make weed control with new HT 

technologies more consistent and sustainable

Timing of fall sowing critical
Increase insect pest issues “green bridge”

Positives

Concerns
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Steckel 2016

TN Extension Spent June – August Fielding Dicamba Fall Out
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PPO Resistant Palmer Amaranth
Resistant to glyphosate and Flexstar
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GLY/PPO Resistant Palmer Amaranth
Resistant to glyphosate, Flexstar, Cobra, Ultra Blazer



PPO/Gly- resistance in 4 out 0f 10 fields
Resistance raged from 10 to 97%

Kentucky

Tennessee

Missouri

Mississippi

Georgia

S Carolina

Louisiana

Arkansas

Glyphosate and PPO - Resistant Palmer Amaranth



Where are we with Enlist and Xtend traits?
Regulatory status

Trait Crop Traits Deregulated Herbicide Registration
Enlist Corn September 2014 October 2014*

Soybean September 2014 October 2014*
Cotton July 2015 Awaiting EPA

Xtend Cotton January 2015 Awaiting EPA
Soybean Late Spring 2016 Awaiting EPA

* Enlist Duo; registered in 15 states (TN, KY, NC and GA not included) 

Slide by Alan York
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Field Volatility Results Reported in 2010

38

All Trials Sprayed Early Morning
1 lb/A ae (32 oz/A) Application Rate, on NoTill RR Soy
Calm winds at application
Daily Temperature Range 60 – 95 °F
Detection in the Center of 50 X 50 plot *Mueller, et.al. SWSS 63rd Annual Meeting  Jan 25-27, 2010
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Results
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Dicamba Moving Across Large 
Areas

Steckel 2016

“It” went miles!!!!
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Soybean Symptoms



Complaints to TDA

There were 47 “Official” complaints filed with TDA
 Thousands of acres
 Mostly soybean, cotton

Field calls
Ran calls 2 to 3 days a week for 6 weeks
Roughly 30,000 acres of soybean
County agents ran many others



Not Helpful!!!



My Take Home

Off Target Dicamba in TN 2016
 Some used dicamba near planting and/or POST
 Some sprayed dicamba numerous times
 Dicamba rate was 0.5 to 1 lb/A
 All salt formulations DGA, DMA and acid were 

used
 Most were shocked at how far it went!



Results of The Dicamba

Fields were drifted on 1 to as much as 3 times 
in a 5 to 6 week window
What about soybean yield???

 Yield Loss hard to quantify
Most frequent report was 0
 Some were in the 10% range
 A few were 30 to 50%



Why So Much Worse Than When RR Was 
Introduced?

There was no label so applicators were 
not trained 
Dicamba much more volatile than 

glyphosate
Glyphosate most often at drift rates 

shows no injury on many broadleaf plants
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Visual Tomato, Melon, Squash Injury from 
Roundup

Yield loss occurred at 1/8X:  Squash 56-64%, Tomato 28 to 41%.  Veg 41, 2003.
Simulated drift study making applications broadcast at 15 GPA.
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Snap bean: LSD = 8; Lima Bean: LSD = 7; Cowpea: LSD = 7.

Dicamba Rate
Culepper et al. 2015
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				Snap Bean		Lima Bean		Cowpea

		1/250X		51		51		38

		1/500X		44		45		36

		1/750X		39		38		28

		1/1000X		35		36		25

		1/1250X		30		26		21

		1/1500X		26		25		13
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Visual Sensitivity: Example Dicamba

< 1/800X1/300-1/800X1/75-1/300X>1/75X

ExtremeSevereModerateLower

Herbicide Rate of Detectable Injury 

Broccoli
Cabbage

Kale
Mustard
Turnip

Cantaloupe
Cucumber

Squash

Cotton
Pepper
Tomato

Watermelon

Grapes*
Lima Bean

Southern Pea
Snap Bean
Soybean
Tobacco*

*Data from literature; all other data generated in GA field studies

Vegetable and 
Roundup





Engenia 

New products: critical to manage volatility

Proper Formulation

Roundup Xtend™ or XtendiMax™
with Vapor Grip Technology™



Proper Formulation

What happens when 
we treat huge acres 
during the same 
time and in the same 
area????????????

Lab work and small plot work results with 
new formulations are impressive………BUT 



Xtend Stewardship
1. Nozzles TTI 04
2. Wind speed 3 to 10 mph
3. Boom height 24” above target
4. No tankmixes
5. 110’ down wind buffer for 0.5 lbs
6. Xtendimax cannot be applied if rain is 

expected in the next 24 hours



Xtend Stewardship
1. Nozzles TTI 04
2. Wind speed 3 to 10 mph
3. Boom height 24” above target
4. No tankmixes
5. 110’ down wind buffer for 0.5 lbs
6. Xtendimax cannot be applied if rain is 

expected in the next 24 hours



Xtend Stewardship
1. Xtend soybeans will not be a good 

fit in some fields..
• Consider planting LL or RR in fields 

near sensitive crops
2. Better to mis-apply on one of your 

fields than drift on a neighbor…



A Few Crop Values
(Retail Value Per Acre 2016)

1. Soybean 2016 estimated injury: $0 to $350

2. Tobacco: $10,000

3. Pepper (raised mulch): $22,400

4. Tomato (raised mulch): $33,600

5. Blueberry (high bush): $10,000 (20K re-plant)

6. Pecan: $3000

7. Tree and Shrub Nurseries: $75,000



$75,000 Mistake



Final Point

If drift is a big issue in 2017 dicamba will be a 1 
year and done technology!!!

Other pesticides also could get limited or pulled 
due to dicamba issue…. (atrazine, ALS herbicides, 
Neonics, etc)



Questions? 
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