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Quantifying Shrub Canopy Interception of Two Imazapic 
Formulations and Impacts on Cheatgrass Biomass

Clay Wood1,2 and Brian Mealor1,2

Introduction
Cheatgrass (Bromus tectorum) is an invasive winter annual 
grass that is widely distributed throughout much of the 
West, including Wyoming. Many efforts have been made 
to restore cheatgrass-dominated rangelands to native 
perennial grass and shrub-dominated communities. 
Among these efforts is the use of herbicides. Imazapic 
is a commonly used herbicide to manage annual grasses 
in rangelands while providing limited negative impacts 
to established native grasses, forbs, and shrubs. One 
confounding factor of herbicide applications in shrubland 
ecosystems is the potential for physical interception 
of liquid herbicides by shrub canopies, leading to less 
herbicide reaching the target species.

Objectives
Our objectives are to compare the efficacy of two 
formulations of imazapic (Plateau®, a liquid formulation, 
and Open Range™ G, a granular formulation) at reducing 
cheatgrass biomass beneath shrub canopies and quantify 
herbicide coverage beneath shrub canopies and within 
interspaces between shrubs.

Materials and Methods
We conducted post-treatment biomass collection at two 
field sites (near Saratoga in south-central Wyoming and 
Pinedale in western Wyoming) one year post-treatment. 
Cheatgrass biomass was collected from within four-inch 
diameter quadrats both beneath shrub canopies and 
within interspaces between shrubs. Ten shrubs were 
randomly selected across each herbicide treatment and the 
untreated check for biomass collection. Quadrats sampled 
beneath shrub canopies were positioned so they were 
located entirely underneath the shrub canopy (Figure 1). 
Biomass samples were dried in a forced air oven at 140°F 
for 72 hours and weighed to the nearest gram.

To quantify shrub canopy interception of the two imazapic 
formulations we conducted additional field experiments 
coinciding with aerial herbicide applications on two field 
sites in 2016 (near Hyattville and Sheridan in north-
central Wyoming). Plateau was applied at 7 oz/ac and 
Open Range G at 13 lb/ac.

Results and Discussion
Differences in cheatgrass biomass were not observed one 
year post-treatment in interspaces between shrubs versus 
beneath shrub canopies at both Saratoga (p=0.683) and 
Pinedale (p=0.781). Both herbicide treatments reduced 
total cheatgrass biomass relative to the check at Saratoga 
(p=<0.001) and Pinedale (p=0.0483). At Saratoga both 
Plateau and Open Range G reduced cheatgrass under 
shrubs, but at Pinedale, Plateau provided the greatest 
reduction in cheatgrass biomass. Herbicide coverage at 
Sheridan and Hyattville did not differ under shrubs versus 
within interspaces between shrubs for Open Range G 
(p=0.72 and 0.77, respectively), but Plateau coverage was 
consistently less beneath shrub canopies (p=0.05 and 
<0.001, respectively).

Our initial results indicate that Open Range G and 
Plateau provided similar cheatgrass control, despite more 
consistent herbicide coverage with Open Range G. Due 
to the differences in locations biomass sampling sites 
and herbicide coverage sites and differences in herbicide 
application equipment across the two treatment years, 
additional biomass sampling is being conducted at all field 
sites in 2017 to determine if similar cheatgrass biomass 
results are observed.
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Figure 1 . Four‑inch diameter quadrat used to collect cheatgrass 
biomass shown beneath sagebrush canopy.




