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Evaluating the Efficacy of Two Imazapic Formulations and 
Sagebrush Canopy Effects on Cheatgrass Control under 
Greenhouse Conditions

C.W. Wood1, B.A. Mealor1,2, and A.R. Kniss1

Introduction
Cheatgrass (Bromus tectorum) is an invasive annual 
grass that is widely distributed throughout much of the  
western United States. Many efforts have been made 
using herbicides to restore cheatgrass-dominated range-
lands to native perennial grass- and shrub-dominated 
communities. Imazapic is a commonly used herbicide 
to manage annual grasses in rangelands while providing 
limited negative impacts to established native grasses. 
One confounding factor of herbicide applications in 
shrubland ecosystems is the potential for physical inter-
ception of liquid herbicides by shrub canopies.

Objectives
Our objectives were to compare the efficacy of two 
formulations of imazapic (Plateau®, a liquid formula-
tion, and Open Range™ G, a granular formulation) 
with and without a shrub canopy and to determine if 
herbicide rate affects cheatgrass control.

Materials and Methods
In a 2015 greenhouse experiment at the Laramie 
Research and Extension Center (LREC), we estab-
lished a complete randomized block design with five 
replicates to compare the efficacy of both imazapic 
formulations (Table 1)—with and without a simu-
lated sagebrush canopy cover. Field soil was placed in 
six-inch-diameter pots with 10 cheatgrass seeds planted 
at a depth of approximately 0.4 in. Plateau was applied 
in a spray chamber delivering 20 gal/ac at 40 PSI. Open 
Range G was applied using a Scotts® Turf Builder® 
Classic Drop Spreader (22-in application width) using 
the lowest available setting. Mortar sand was sieved to 
approximately the same particle size as the Open Range 

G granules to adjust application rates appropriately. We 
simulated sagebrush canopy by digging live sagebrush 
plants and placing them in pots above the cheatgrass 
pots during herbicide application. 

We conducted the study over a six-week period and 
counted seedlings daily for the first two weeks then 
every other day for the remaining four weeks. We 
measured height of longest leaf at two-week inter-
vals and collected biomass six weeks after treatment. 
Biomass samples were dried in a forced air oven at 140°F 
for 72 hours and weighed to the nearest milligram (one 
milligram equals approximately 3.5 ounces).

Results and Discussion
Differences among imazapic formulation and canopy 
cover treatments were not observed under greenhouse 
conditions. Cheatgrass biomass, height, and seedling 
number decreased as herbicide rate increased (p<0.0001 
for all measurements), and biomass results became more 
consistent with increasing herbicide rates (Figure 1).

Our results suggest that, under greenhouse conditions, 
Plateau and Open Range G provide similar reductions 
in cheatgrass biomass, height, and seedling number—
irrespective of shrub canopy. 
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Table 1. Herbicide treatments (formulation and rates) evaluated for cheatgrass control with and 
without sagebrush canopies under greenhouse conditions.

Treatment1 Herbicide Rate (g ai/ha)2 Rate (product/acre)

Control Plateau NA NA

Control Open Range G NA NA

0.5x Plateau 61.5 3.5 fl. oz.

0.5x Open Range G 67.5 6.5 lbs.

0.75x Plateau 92.253 5.25 fl. oz.

0.75x Open Range G 101.25 9.75 lbs.

1x Plateau 123 7 fl. oz.

1x Open Range G 135 13 lbs.

2x Plateau 246 14 fl. oz.

2x Open Range G 270 26 lbs.
1All treatments were conducted with and without shrub canopy cover.
2g ai/ha=gram active ingredient per hectare (1 g=3.53 oz; 1 ha=2.47 acres)
3No canopy treatment was applied at 156.8 g/ha due to calibration error.

Figure 1. Effects of imazapic rate 
(g/ha) on cheatgrass biomass dry 
weight (g) across herbicide and shrub 
canopy treatments. As herbicide 
rate increases, cheatgrass biomass 
decreases and results become more 
consistent. (See conversions for gram/
oz and hectare/acre under Table 1.)


