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DNA Resistance



ALS and PSII Resistance



Glyphosate Resistance



Counties with Known Biotypes of Herbicide Resistant 
Annual Bluegrass - Spring 2014



Insanity



Doug Duffer

Source: www. pamsclipart.com













Roundup + Barricade in Early Spring





What happened?







The following spring



Glyphosate 21 DAT



The following summer



Doug Duffer

Source: www. pamsclipart.com



Same 
Herbicide 
Program

+ 10 years

“As long as I 
can remember”

=

HERBICIDE RESISTANCE









Root growth of 
prodiamine 

resistant (PR) and 
susceptible (SS) 

annual bluegrass in 
Alcoa, TN
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Root growth after 
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Biotype is Cross-Resistant to Glyphosate



Prodiamine Resistant Goosegrass



Root growth after 
prodiamine at 0.001mM

Resistant

Susceptible



Root growth after 
prodiamine at 1.0 mM
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Root growth after 
prodiamine at 1.0 mM
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PR Goosegrass Control



No tolerant options left?



It’s not just 
a single 
product



Can’t Use Glyphosate





Options?
• Oxadiazon program	



• Increased $$	



• What do to rotate to from oxadiazon?	



• No post winter annual	



• Tank mix with glufosinate? (access, $$)	



• Specticle program	



• Increased $$	



• Rotation with oxadiazon ?	



• CBG greens issues



Options?

• ALS or Simazine Programs	



• CBG greens complex issues	



• $$	



• No residual for summer annuals	



• Resistance is out there



Doug Duffer

Source: www. pamsclipart.com



Barry Budget

Source:  www.martinprint.com.au

http://www.martinprint.com.au






Humboldt CC
Roundup at 32 fl oz/A every year since 1990 

No control reported in 2009 and 2010



0 fl oz 256 fl oz



Humboldt CC

• Only controlled 76% with 256 fl oz/A	



• Susceptible biotype controlled >95% with 16 fl oz/A	



• Resistance factor of 12	



!

• Superintendent rotated to simazine (PSII) following 
season and observed control



Over 43% of golf courses in MS resistant to PSII inhibitor



Nozzle Nick

Source:  www.greenvillemosquitosquad.com



Nozzle Nick

• Zoysiagrass fairways, UD greens	



• Simazine for 20 consecutive years	



• Rotated to Kerb temporarily	



• Rotated to ALS inhibitors	



• Lost control in 8 years
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ALS Resistant POAAN 28 DAT with Trifloxysulfuron

Red= Resistant



Red= Resistant

0 oz

ALS Resistant POAAN 28 DAT with Foramsulfuron

139 
oz
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Resistant Susceptible

Trifloxysulfuron at 4.24 oz/A + NIS at 21 DAT



Resistant Susceptible

Simazine at 8 lb ai/A + NIS at 21 DAT



What to do?



Knowledge About 
Products
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Modeled Effects of Rotation on Triazine Resistance

*Assumes rate for 95% control, 2 yr seed life, fitness = 1

Gressel and Segel. 1990. Weed Technol.  4:186-198
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ALS fb ACCase

Modeled Effects of Rotation/Mixtures on ALS Resistance

Bagavathiannan et al. 2014. Weed Tech. 28:89-103

Resistance (20%) observed within 4 years with ALS only program



Incorporate soil active 
herbicides



Manage Seed Production



Control Escapes



Challenge To Do Things 
Differently



Peer Pressure





Potential Case

• Contact University Extension asap	



• Testing for confirmation	



• Track spread across state 

• Control/Remove any surviving plants	



• Rotate chemistry the following year



http://www.tennesseeturfgrassweeds.org

http://www.tennesseeturfgrassweeds.org


www.mobileweedmanual.com

http://www.tennesseeturfgrassweeds.org


@UTturfweeds



Turf & Ornamental Field Day	


September 11, 2014


