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Introduction
Introduced annual grass species cause negative ecological and economic impacts such as native species diversity 
loss and costs associated with fire management and rehabilitation. With the confirmed presence of invasive annual 
grasses ventenata (Ventenata dubia) and medusahead wildrye (Taeniatherum caput-medusae) in 2016 in Sheridan County, 
management has focused on pre-emergent herbicide applications as the most efficient control method. However, 
some populations are found after emergence of the current year’s cohort of plants, which necessitates a different 
approach. One potential option is to use growth regulator herbicides, which have been observed to cause plant 
sterility in some annual grasses at post-emergence timings.

Objectives
The objective of this study was to determine the effects of two growth regulator herbicides, alone and combined, on 
the viability of introduced annual grasses at two post-emergence timings.

Materials and Methods
We applied six herbicide mixtures at two different timings (early and mid-June) in 2019 with a total volume of 
20 gallons per acre with a CO2-pressured sprayer and a 10-foot boom with six 8002 nozzles. Treatments were 
implemented in 10- by 25- foot plots set in a randomized complete block design with four replicates and a replicated, 
non-treated check. Treatments included Milestone (aminopyralid at 4.1 or 6.7 fl oz/ac), Loyant (florpyrauxifen-benzyl 
at 3.15 or 5.3 fl oz/ac), and aminopyralid+florpyrauxifen-benzyl at 12 or 20 fl oz/ac.

Applications on June 1 occurred with a 73°F air temperature, 48% relative humidity, 72°F soil temperature at 
2 inches deep, and 8 mph wind. Japanese brome and ventenata were at the boot to late-boot stage while cheatgrass 
was in the flower to early purple stage. Applications on June 19 occurred with a 70°F air temperature, 57% relative 
humidity, 69°F soil temperature at 2 inches deep, and 5 mph wind. Annual grasses were flowering, with a slight 
shift to purpling, some up to 12 inches tall. We visually evaluated plots with a damage rating by species as well as 
recording all species cover in two 1/4-meter2 frames/plot. When plants reached maturity, we collected 20 ventenata 
and Japanese brome plants/plot to assess germination. We counted 50 seeds from the collected plants from each plot 
and placed them in germination chambers for one month (68°F day, 59°F night, 12 hour day).

Results and Discussion
In 2019, we observed no statistical differences in visual control. Germination showed that growth regulators 
differentially reduced viability of seed produced (Figure 1). Milestone effectively reduced seed viability while Loyant 
did not. Application timing also had a strong impact with earlier application at the boot stage having a greater 
negative impact on viability. Rate had some effect, but stronger trends occurred with herbicide and timing. We also 
observed that species responded different: Japanese brome was more susceptible to the herbicides than ventenata. 
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Growth regulators may offer a post-emergent spring option for initial control of invasive annual grasses if the 
pre-emergent application window is missed.

In 2020, the trial was repeated on an area dominated by medusahead wildrye with an additional component of 
ventenata and Japanese brome. Germination trial will occur fall of 2020.
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Figure 1. Cumulative germination (%) of Japanese brome and ventenata with post-emergence applications (boot - 1 June, 
bloom - 19 June). Standard error bars shown. Letters indicate statistical significance.
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