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Effects of ventenata removal on rangelands 
of northeast Wyoming
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Introduction
Invasive annual grasses have invaded vast areas in the western United States and are a major concern for conservation 
efforts. In Wyoming and the Great Plains, there are two newly documented species: ventenata (Ventenata dubia 
(Leers) Coss.) and medusahead (Taeniatherum caput-medusae (L.) Nevski). These species reduce forage availability 
and biodiversity, may increase erosion, and accelerate fire cycles in the intermountain west (Hilken and Miller 1980; 
Washington State Noxious Weed Control Board 2016), but little is known about their biology and ecology in the 
northern mixedgrass prairie of the Great Plains. 

Objectives
Currently, there are landscape scale control efforts by the Northeast Wyoming Invasive Grasses Working Group 
(NEWIGWG) to contain, control, and eradicate these species from northeast Wyoming. To inform these control efforts, 
we asked several questions centered around the effects of ventenata removal after herbicide application: How effective 
were herbicide treatments? Did perennial grasses recover as a result of control? What is the forage quality of invasive 
grasses compared to perennial grasses? And what is the community level response to ventenata removal?

Materials and Methods
To answer these questions, we sampled sites treated by NEWIGWG paired with adjacent non-treated sites. Treated 
sites were sprayed aerially with 123 g·ha-1 each of imazapic plus aminopyralid (47 L·ha-1 total solution) in fall of 
2016 or 2017 in Sheridan County, WY. We placed three 15.24 m (50 ft) transects, each with three 0.25 m2 sub-plots, 
within each block. Along each transect, we conducted a line-point intercept at 0.31 m (1 ft) intervals. In each sub-plot, 
we collected and sorted all above-ground biomass into the following functional groups: annual grass, annual forbs, 
perennial grass, and perennial forbs. Each of these groups was dried and weighed before being sent to a lab and 
analyzed for crude protein and total digestible nutrients (TDN). Data were then pooled at the plot level and analyzed 
with paired t-tests.

Results and Discussion
Herbicide treatment successfully reduced annual grass biomass (p=0.002; Fig. 1) and reduced ventenata cover (p=0.001; 
Table 1). However, there was not an associated increase in perennial or total grass biomass (Fig. 1), which may be due 
to high variability in responses of perennial grasses. There was also no change in species richness to ventenata removal. 
The short time since ventenata removal may also explain the lack of response in the plant community and biomass 
of perennial grasses. There may not have been enough time following removal to allow perennial species to fully 
recover. However, cover of the most dominant perennial species, western wheatgrass (Pascopyrum smithii (Rydb.) Á. 
Löve) increased (p=0.04; Table 1), showing that there was some improvement. Unfortunately, ventenata was observed 
reestablishing in older treatments (those that had been treated two year prior). This means that full recovery of species 
richness and perennial forage should not be expected at these sites.
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Nutrition analysis of samples showed that perennial grasses have higher crude protein and TDN than annual grasses 
(p<0.05; Table 2). However, this higher nutritional content was not reflected in the amount of crude protein and 
TDN per acre (Table 1). This may be due to high variability in biomass of perennial grasses. Although there was not a 
significant difference in the amount of these nutrients between treated and non-treated sites, these nutrients are not 
necessarily available to cattle or wildlife since ventenata is highly unpalatable. 
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Figure 1. Mean grass biomass by herbicide treatment in a ventenata-invaded 
rangeland in northeast Wyoming. Annual grass biomass decreased (p=0.002) 
while perennial and total grass biomass did not change. 

Table 1. Mean biomass, crude protein, total digestible nutrients (TDN), and cover of ventenata, western wheatgrass, and bare ground by 
herbicide treatment in northeast Wyoming. Standard error is in parenthesis. Significant findings are bolded (p<0.05). *Animal unit month per 
acre (AUM·ac-1) based on 50% use assuming equal use of annual and perennial grasses.

Table 2. Crude protein and total digestible nutrients (TDN) of non-treated samples of perennial and annual grasses collected July 2018 in 
Sheridan County, WY. Standard error is in parenthesis. Means between annual and perennial grasses differed for both crude protein and TDN 
(p<0.001).
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