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Disclaimer:

The information in this presentation is for 

informational purposes only and is not 

necessarily an indication of an endorsement 

by the USFS for any particular product.
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Invasive Plants:

Decrease presence and diversity 

of native species

Contribute to the increasing 

frequency of catastrophic wildfire 

 Inhibit woodland regeneration

Alter soil properties

Eliminate wildlife habitat

jointed goatgrass

(Aegilops cylindrica)

Yellow Starthistle

(Centaurea solstitialis)

https://www.nwcb.wa.gov/we

eds/yellow-starthistle

cheatgrass/downy brome 

(Bromus tectorum)

K. George Beck and James 

Sebastian, Colorado State 

University, Bugwood.org

fs.usda.gov

Canada Thistle

(Cirsium arvense)

https://www.nwcb.wa.gov/weeds/can

ada-thistle

Contributed By: USDA, NRCS, Washington & Idaho Plant Materials Program

medusahead (Taeniatherum caput-medusae L.)



Controlling Invasive Annual 
Grasses

• Herbicide is an effective and inexpensive 
active strategy, enhancing the abundance 
and vigor of  perennials that compete with 
exotic annuals (Monaco et al. 2016)

• Imazapic (N/A in CA)

• sulfometuron-methyl (Oust XP)

• Dimension

• Indaziflam (Esplanade)

• Weed Suppresive Bacteria (WSB)

• Prescribed fire

• Mowing or grazing (goats, sheep, cattle)

• Passive treatments



Indaziflam
• Provides broad spectrum control 

• Inhibits seedling emergence and root 
development by inhibiting cellulose biosynthesis 
in the roots of affected plants.

• NOT exclusively selective and can adversely 
affect sensitive species, including monocots 
and dicots. 

• Registered with the U.S. EPA/OPP in 2010 by 
Bayer 

• NO label for aquatic use



No data on toxicity of indaziflam

to reptiles or amphibians 

(terrestrial or aquatic phase). 

(Ground application) HQs are at or 
below the level of concern at 
distances of 300 feet downwind of 
the application site:

• Wind erosion

• Terrestrial invertebrates

• Aquatic fauna



Indaziflam in CA

loblolly pine, longleaf pine, 

ponderosa pine, shortleaf pine, 

slash pine, sugar pine, Virginia 

pine, coast redwood, Douglas 

fir, and western larch

Hardwoods

?

white or red fir

grazing







Sebastian et. al. 2017



Indaziflam Conclusions

• Esplanade-F for forestry use

• Esplanade 200 SC for natural area use

• Rejuvra label coming soon? (grazing tolerance)

• Indaziflam HHERA  now available!

• Great for releasing perennials and forbs from invasive annual 

grasses and some forbs

• Must have existing perennials on-site to avoid bare ground 

issues (or drill seed)

• Best potential use when mixed with a different type of herbicide



Weed Suppresive
Bacteria (WSB)

• Gram-negative, rod-shaped bacteria that are 
common in the soil rhizosphere (WA)

• Suppresses growth some invasive grasses 
through lipopolysaccharide production 
inhibition reducing root-cell elongation.

• Intended for 1x/yr in the fall or early winter 
when temperatures are suitably cool (< 50°F) 
to allow the bacteria to grow and become 
established below the soil surface. 

• Apply the product when rain is imminent or will 
occur within two weeks of application. 

Pseudomonas flourescens (D7, ACK55, and MB906)





Do WSB work?

Kennedy et al., 1991

“…soil inoculations of P. 

flourescens could reduce 

aboveground growth of 

cheatgrass by up to 50% and 

decrease seed production by up 

to 64% within one year…”

https://doi.org/10.1016/j.biocontrol.2020.104422

https://doi.org/10.1016/j.rama.2020.03.005

https://doi.org/10.1016/j.biocontrol.2020.104422
https://doi.org/10.1016/j.rama.2020.03.005


https://www.usgs.gov/centers/fresc/science/weed-suppressive-bacteria-testing-a-control-measure-invasive-grasses-west

https://www.usgs.gov/centers/fresc/science/weed-suppressive-bacteria-testing-a-control-measure-invasive-grasses-west


WSB Conclusions

• There is interest in coapplying WSB with herbicides, and some of the original 

justification for WSB was motivated by photographs of reduced exotic annuals where 

WSB and herbicides were coapplied ( Aston and Gorton 2015 )

• Grass suppression is achieved over several years, since the bacteria must become 

established in the soil to provide optimal herbicidal effects

• Weed-Suppressive Bacteria effects differ in culture compared to in soils

• Lab results/conditions are not able to be recreated in the field

• Research is inconclusive, may need more work



Questions?


