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Wildfire Effects on Density and Volume of Sagebrush 
and Rabbitbrush in a High-Elevation Rangeland

Derek Scasta1,2 and Bridger Feuz2

Introduction
Shrub succession in response to disturbance (and the 
associated development of novel strategies to manage 
shrub dominance) on western rangelands is a concern 
to ranchers, wildlife managers, and land-management 
agencies alike. How fire alters dominance of some shrubs 
such as sagebrush (Artemisia species) has been well 
documented. But how the fire disturbance facilitates 
invasion or increasing plant reproduction of other shrub 
species is not as well understood. Sagebrush-dominated 
shrub complexes have been suspected to shift to a plant 
community dominated by rabbitbrush (Chrysothamnus 
spp.) after fires, yet actual invasions are difficult to 
document due to different resprouting and structural 
characteristics of species within the shrub complex.

Objectives
Our objectives were to quantify density and structure 
of sagebrush (Artemisia tridentata) and rabbitbrush 
(Chrysothamnus viscidiflorus) after a wildfire in 
southwest Wyoming.

Materials and Methods
In September 2010, the Windmill Fire burned 
approximately 6,000 acres of rangeland in Uinta County. 
The area was dominated by perennial grasses including 
Indian ricegrass (Achnatherum hymenoides), Sandberg 
bluegrass (Poa secunda), western wheatgrass (Pascopyrum 
smithii), and a dominant shrub overstory composed of big 
sagebrush (Artemisia tridentata) with likely hybridization 
with mountain big sagebrush (A. tridentata ssp. vaseyana). 
We used paired burned-unburned belt transects on a 
ranch in 2015 and 2016 to determine sagebrush and 
rabbitbrush responses to the wildfire. Transects 50 meters 
(~165 feet) in length were paired based on proximal 
areas that burned and did not burn and were placed 
within 300 m (~1,000 ft) of one another. In 2015, shrub 
density was determined using belt transects by recording 
the number of each shrub species rooted in the transect 
1 m (~3 ft) from one side of the transect. In 2016, height 
and width of shrubs were determined by measuring 

the first 10 individuals of each species along the same 
50 m transects, and this information was used to calculate 
canopy volume using the conical volume formula, which is 
based on the circular canopy area multiplied by height and 
divided by 3.

Means and standard errors of density and volume for each 
shrub species using transect means across paired burned-
unburned transects (n=4) were calculated. We conducted 
paired t-tests separately for each shrub species using fire 
(i.e., burned or unburned) to determine if shrub density 
and then shrub volume were different in burned areas for 
the two shrub species.

Results and Discussion
Density of sagebrush was significantly lower post-fire, 
but density of rabbitbrush was unchanged. In unburned 
plots, sagebrush density was 3,885 ± 767 per acre, which 
is four times higher than the 991 ± 385 plants per ac in 
burned areas. Rabbitbrush density was 2,974 ± 585 plants 
per ac in unburned plots and 3,055 ± 807 plants per ac 
in burned plots. Relative density comparisons show that 
sagebrush density was lower and rabbitbrush density was 
unchanged (Fig. 1)

The wildfire had a similar effect on shrub volume as it 
did on shrub density. Sagebrush volume was 5 ± 0.5 ft3 
in unburned plots, 11 times greater than the 0.5 ± 0.2 ft3 
in burned plots, suggesting that fire physically reduced 
sagebrush volume (p=0.029). Rabbitbrush volume was 
0.2 ± 0.1 ft3 in both the unburned plots and the burned 
plots. Rabbitbrush density and volume means were not 
significantly different between burned and unburned 
sites, suggesting fire did not lead to a positive or negative 
physical alteration of rabbitbrush volume (p=0.686).

Additional sampling in 2017 across four ecological sites 
further determined that rabbitbrush density was strongly 
explained by ecological site, not fire (Scasta and Feuz, 
2017). Thus, fire in this system did reduce sagebrush, but 
did not increase rabbitbrush.
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Figure 1. Relative density of sagebrush and rabbitbrush comparing 
burned versus unburned area.
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