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DECATUR, Ill. (DTN) -- Of all the factors that led to off-target

movement of dicamba in 2017, volatility remains the most

controversial.

Older formulations, such as Banvel and Clarity, have long been

known to volatilize when sprayed under certain environmental

conditions. Engenia, FeXapan and XtendiMax were all marketed

as dicamba formulations substantially lower in volatility than

previous formulations.

Volatility is the movement of an herbicide as a gas or vapor after a

spray application hits its target. It results from molecules of the

chemical vaporizing from the surface of the plants or soil into the

air.

While the industry has repeatedly acknowledged low volatility

does not mean "no volatility," it also attributed most of the off-

target movement in 2017 to application issues, contaminated

tank mixes and/or other types of human error.

Wading into this debate results in a quagmire of data with many

of the studies still ongoing. While EPA acknowledged volatility as a potential problem when it revised labels last fall, the

revisions did not specifically address volatility.

So, DTN asked several weed scientists and researchers to suggest what applicators can do to limit the potential of this

type of secondary movement.

TAKE YOUR TEMP

Volatility is largely driven by temperature, said Tom Mueller, a University of Tennessee weed scientist, who has been

working with dicamba compounds and measuring their movement for more than a decade.

"My field data shows dicamba emissions from Engenia and XtendiMax are lower compared to Clarity," Mueller said. "But

some dicamba still comes off the treated area."

Based on laboratory studies, Mueller said dicamba emissions following application appear to be directly related to

temperature, with more dicamba emissions detected as the temperature increases.

"While the new formulations of Engenia and XtendiMax resulted in reduced emissions compared with Clarity, these field

and laboratory studies suggest volatility from all the dicamba formulations tested could contribute to dicamba drift," he

concluded. He did not test FeXapan, which is identical to XtendiMax in composition.

The generic recommendation is to stop spraying before temperatures reach 85 degrees Fahrenheit. Ohio State,

University of Illinois and Purdue University suggest 80 F as the upper limit.

"There also appears to be a minimum temperature of about 60 degrees (F) where dicamba emissions from all

formulations essentially cease to occur," noted Mueller.

Calendar date doesn't dictate lower temperatures, but University of Illinois weed scientist Aaron Hager said the

majority of the volatility issues last year can be traced to postemergence applications made when temperatures were

higher.
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These puckered-up soybeans are characteristic of
dicamba injury. Volatility is one of the several ways
new formulations can move off-target. (DTN photo
by Pamela Smith)
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"That's particularly concerning as the planting season gets stretched into May," Hager said. "Every day of delay pushes

us further into June for post sprays."

Some individual states have gone beyond federal labels to set temperature cut-offs (in additional to calendar cut-off

dates). In North Dakota, for example, applications are to stop if air temperature of the field at the time of application --

or if the National Weather Service forecast high for the day -- exceeds 85 F. The state noted that a dry and less humid

environment has the potential to increase product evaporation and off-target movement. Minnesota has some similar

language. Check your state for specific rules.

The Engenia label makes no specific temperature suggestions, but during applicator training this winter, representatives

encouraged early post applications.

The XtendiMax label stipulates: "When making applications in low relative humidity or temperatures above 91 degrees

Fahrenheit, set up equipment to produce larger droplets to compensate for evaporation (for example: increase orifice

size and/or increase spray volume as directed on www.xtendimaxapplicationrequirements.com)."

Larger droplets have a lower surface-to-volume ratio and can be affected less by temperature and humidity. Droplet

evaporation is most severe when conditions are both hot and dry.

WHAT'S IN YOUR TANK?

Both BASF and Monsanto claim that Engenia and XtendiMax help lower the volatility potential by up to 90% compared

to Clarity, a diglycolamine (DGA) salt. XtendiMax, which is also a DGA salt, achieves a lower volatility profile through a

proprietary additive called VaporGrip that modifies pH to reduce volatility.

BASF took a different direction with Engenia and developed an all-new BAPMA salt, which is a larger molecule that

attempts to anchor the dicamba in place.

While it seems obvious, the first step in reducing potential volatility when using the Xtend system is to use the new low-

volatility formulations. Engenia, FeXapan and XtendiMax are the only formulations labeled for use in the trait system, so

it's also the law.

Ignoring the list of approved tank-mix partners can also compromise the new formulations significantly. For example,

applicators who have mistakenly added ammonium sulfate (AMS) to the tank with dicamba describe watching the

herbicide "walk across the field."

Purdue University weed scientist Bryan Young said research by his team and other university collaborators, have

demonstrated that AMS added to XtendiMax "resulted in similar levels of off-target movement to sensitive soybeans as

Banvel." The dicamba formulation Banvel, a DMA salt, is more volatile than Clarity.

Dicamba's chemical structure is what makes it volatile. "Adding AMS to the spray tank increases the potential to form

dicamba acid, which is the primary form that leads to volatility," Young explained.

Mueller has also found that, under laboratory conditions, the addition of glyphosate to dicamba formulations decreased

the spray mixture pH and increased the observed dicamba emissions when compared to each dicamba formulation

alone.

BUFFER UP

Buffer strips were too frequently ignored in 2017, acknowledged Hager. However, the ability of dicamba that has

volatilized to move many hours after application makes buffers, and even wind speed and wind direction, a challenge.

"University research in 2017 clearly demonstrated that even the new formulations of dicamba can volatilize for up to

three days following application. Wind directions can change on day two or day three and move volatilized dicamba to

sensitive vegetation," Hager said.

In 2017 studies, Mueller detected movement of Engenia as much as 36 hours after application. Detections during the

first six hours after application could be small spray droplets caught in a temperature inversion and then dissipated as

the morning warmed up, he said. "But after that zero-to-6-hour timeframe, detection is from volatility."

YIELD LOSS VARIES

How much soybean yield loss is associated with the vapor movement depends on the concentration of the product, the

stage of the crop and the number of times the super-sensitive soybean is exposed to drift.

"While soybean yield loss from dicamba injury is important, it discounts the potential injury to other sensitive plants,"

Hager noted.

"Keep an eye on the temperature. Know your surroundings. There may be times when conditions just don't allow that

field to be sprayed with dicamba," he added.
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Find a University of Tennessee video discussing the difference between volatility and temperature inversions here:

http://news.utcrops.com/…

Websites to check label changes:

www.engeniatankmix.com

www.xtendimaxapplicationrequirements.com

www.fexapanapplicationrequirements.dupont.com

Pamela Smith can be reached at Pamela.Smith@dtn.com

Follow her on Twitter @PamSmithDTN

(SK/ES/AG)

© Copyright 2018 DTN/The Progressive Farmer. All rights reserved.

DIM[1x3] LBL[] TMPL[feature] T[]

EPA and Monsanto want the lawsuit,
which is based on the 2016...

Related Content

DTN/The Progressive Farmer
announced its newest
America's Best Young Farmers
and Ranchers honorees.

Sponsored by DTN/The Progressive

Farmer

Check soybean bag tags carefully for
germination rates, calculate seeding
rates appropriately and pick the...

The year's final field roundup found
some farmers still waiting on a few...

Lower Soybean Seed Germination Predicted in 2019

Ag Weather Forum

12/6/2018 | 2:43 PM CST

DTN Field Roundup

After a Long Harvest, Farmers Review and
Prepare for 2019

12/7/2018 | 8:47 AM CST

Ninth Circuit Dicamba Battle

New Dicamba Registration Complicates Lawsuit in
the Ninth Circuit Court of Appeals

11/27/2018 | 11:36 AM CST

Sponsored Content 

Meet the Class of 2019
"

http://www.dtn.com/privacy-policy-and-terms-of-use/
http://www.dtn.com/privacy-policy-and-terms-of-use/
http://news.utcrops.com/2017/07/volatility-temperature-inversion/
http://www.engeniatankmix.com/
http://www.xtendimaxapplicationrequirements.com/
http://www.fexapanapplicationrequirements.dupont.com/
mailto:Pamela.Smith@dtn.com
https://www.dtnpf.com/agriculture/web/ag/news/crops/article/2018/11/27/new-dicamba-registration-complicates
https://www.dtnpf.com/agriculture/web/ag/news/article/2018/05/04/dismiss-volatility#polar-deck-link
https://www.dtnpf.com/
https://www.dtnpf.com/agriculture/web/ag/news/article/2018/05/04/dismiss-volatility#polar-deck-link
https://www.dtnpf.com/agriculture/web/ag/perspectives/blogs/ag-weather-forum/blog-post/2018/12/06/lower-soybean-seed-germination-2019
https://www.dtnpf.com/agriculture/web/ag/news/crops/article/2018/12/07/long-harvest-farmers-review-prepare
https://www.dtnpf.com/agriculture/web/ag/news/article/2018/05/04/dismiss-volatility#polar-deck-link

