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EXECUTIVE	SUMMARY:		

Invasive annual grasses, such as cheatgrass (Bromus tectorum) and medusahead 
(Taeniatherum caput-medusae) are having a negative impact on millions of acres across the 
western US. These annual grasses can displace native species, lower forage quantity and quality, 
lower species diversity and richness, and lower wildlife habitat quality. Ventenata (Ventenata 
dubia) is a relatively new invasive annual grass to the ecosystems across the Pacific Northwest. 
It was first reported in North America in 1952 in Washington and has since spread to 10 western 
states in the United States as well as British Columbia and Alberta, Canada. It is unknown when 
ventenata arrived in Oregon, however, its spread has been very rapid. For example, in low 
elevation grasslands of northeastern Oregon, its rate of increase has been greater than cheatgrass. 
Some monitoring sites reveal that ventenata has nearly doubled in just 5 years. The staggering 
spread and increase of this species means it is now considered to be the primary invasion threat 
to intact grasslands in the region. Even though ventenata is still relatively new, this small and 
wispy annual grass is already generating a wide range of environmental and economic issues. 
Although the impact and spread of ventenata has been rapid in the last decade, very little is 
documented about the basic ecology, the conditions that enable its spread, or how it can be 
controlled through various management interventions. This research represents the first of its 
kind to examine the response of ventenata to prescribed fires and its potential as a management 
tool to control invasion by suppressing the seed bank of this invader. 	
 
	
OBJECTIVES:	

Our overall objective of this study was to evaluate the effects of prescribed fire on 
ventenata. Specifically, we examined three main questions:  

1) Does the cover and density of ventenata increase or decrease in subsequent years after a fire?  

2) How does fire and fire intensity affect the seedbank of ventenata?   

3) How does this response vary with other contributing factors such as: plant community 
composition prior to fire, grazing, environmental variables, and fire intensity? 

	



PROCEDURES:		
Within the largest intact remnant of the Pacific Northwest Bunchgrass grassland type in 

the region is The Nature Conservancy’s Zumwalt Prairie Preserve (ZPP), a 32,000 acre 
conservation area in the northeastern Oregon. At this site, The Nature Conservancy (TNC) has a 
set of 16 plots (established in 2004 and burned in 2006) that were used to study the interactions 
of fire and grazing on the prairie with no post-fire seeding. These large plots (~300 x 900 feet) 
were burned again in Fall 2016 by the TNC. Their design allows us to look at the response of 
ventenata with two known prescribed fires ten years apart (2006 & 2016). Pre and post-fire 
vegetation data (in 2016 and 2017 respectively) was recorded along nine, 100-m (or about 300 
foot) transects placed randomly within each plot. Along each transect, measures of plant cover 
and soil cover characteristics (e.g., rock or bare ground) were also recorded. In addition, 
frequency and density measures of all invasive grass species were collected at intervals along 
each transect.  

To examine how prescribed fire affects the seed bank of ventenata, we tested for changes 
in density of ventenata seedlings from seed bank samples collected pre and post-prescribed fire. 
In this study, we included 8 of the TNC plots described above (only those both grazed and 
burned or grazed only). All sampling was conducted along 5, parallel 100 m transects placed 50 
m apart in each plot. A 25 x 50 cm frame was placed at 2 randomized points between 25 – 75 m 
on the right side of the transect where ventenata cover class was recorded (0%, 1-5%, 5-25%, 25-
50%, 50-75% 75-95% and 95-100%).  Then, 8 soil cores (3 x 5 cm in depth) were collected 
within each frame and combined as one sample with a total of 10 samples per plot. After the 
prescribed burn, burn severity was estimated on a 1-5 scale with 5 representing unburned and 1 
representing heavily burned following a protocol developed by the National Park Service (USDI 
National Park Service, 2003). Post-burn soil samples were collected in the same way as 
described above with frames placed on the right side of each transect and as close to the original 
sampling point as possible (n=80 pre burn, n=80 post burn). The seed bank was examined using 
a grow-out method in the green house using 28 x 56 x 10 cm germination trays that were layered 
with weed cloth, 2 cm of sand, and 6 cm of potting soil with the soil samples thinly spread on 
top. Each tray was divided into two using a plastic divider. The samples were randomized in the 
greenhouse and lightly sprinkled with water to keep moist while minimizing surface disturbance. 
When ventenata emerged and was confidently identified, it was counted and removed from the 
germination tray to avoid seedling competition. 
 
 The response of ventenata before and after fire across all plots will be evaluated with 
potential contributing factors to examine the influence of different plant communities, grazing, 
precipitation and temperature, and fire severity following year two of fieldwork for the study 
which will be completed in summer of 2018 (made possible by another grant detailed in 
Additional Funding section below).	
	
	
SIGNIFICANT	ACCOMPLISHMENTS:	
 We completed pre-burn vegetation sampling in Summer of 2016 and collected seed bank 
samples pre- and post-burn in Fall of 2016. The seed bank study was completed in the 
Fall/Winter of 2016. Post-burn vegetation sampling was also completed in summer of 2017. We 
leveraged this funding for fieldwork in the summer of 2016 with another resurvey of ventenata 



invasion taking place that year. The pre-burn vegetation sampling from this study was combined 
with other previously collected data on the abundance of ventenata on the Zumwalt Prairie 
Preserve in 2008. The results provided a look at this species spread in relation to other prescribed 
fires on the Zumwalt Prairie Preserve with comparisons of annual variation.  These results were 
presented in an undergraduate research poster at the Society for Range Management in January, 
2017 and a manuscript was submitted to Rangeland Ecology and Management in December, 
2017 (See Benefits & Impact section below).  
	
BENEFITS	&	IMPACT:		
This research is the first and only study to address the impacts of prescribed fire on ventenata 
and its seed bank in an experimental setting. The impact of the understanding gained from this 
research will be far reaching because ventenata not only affects multiple rangeland types in 
Oregon, but also rangelands and hay fields across the Pacific Northwest. These findings will be 
useful for managing both the environmental and economic consequences of this invasion. To 
ensure the results are available for both public and private land managers, we endeavored to 
present our findings to a wide variety of audiences through both formal and informal publication 
and presentations (see below). In addition, this research provided training and experience for two 
undergraduate researchers working on the study. One of these students has gone on to become 
graduate student to complete this research. The other student has gone on into the professional 
workforce.  

 
Presentations:  
Morris, L.R. (2017) Ventenata: Flora non grata in the Pacific Northwest. Presentation for  
 Journal Club April, 2017. 
 
Morris, L.R. (2018) Ready or not, here it comes! Meet the Pacific Northwest’s newest invasive  

annual grass, Ventenata dubia. Invited Presentation for the Columbia Gorge Cooperative 
Weed Management Area, Annual Invasive Species and Exotic Pests Workshop, March 1,  
2018. 

  
Posters: 
Ridder, L.W., J. M. Perren, L. R. Morris, B. A. Endress, R.V. Taylor, J. Averett; B. Naylor  

(2017) Fire and Ventenata Dubia on the Pacific Northwest Bunchgrass Prairie. Poster 
presented at the Society for Range Management meetings in January, 2017.  

 
Publications: 
Ridder, L.W., J. M. Perren, L. R. Morris, B. A. Endress, R.V. Taylor, J. Averett; B. Naylor (In  

Revision) Historical Fire and Ventenata dubia Invasion in a Temperate	Grassland. Rangeland 
Ecology and Management.	

 
Morris, L.R. and L. Ridder (2017) Trouble on the Horizon: Another annual grass invades  

rangelands. The Branding Trap: Livestock & Rangeland Newsletter. Oregon State University 
Umatilla and Morrow County Extension Services. October 2017 edition. 	

	



ADDITIONAL	FUNDING	RECEIVED	DURING	PROJECT	TERM:	
 
Additional funding during this project has included: 
 
An OSU Branch Experiment Station Internship ($3,500) to offset some costs of undergraduate 
summer salary. (Morris and Endress)  
 
An additional grant from the Agricultural Research Service ($12,500) for a second year of 
monitoring on the prescribed fire. (Morris and Endress) 
 
A Joint Venture Agreement with the USDA Forest Service, Pacific Northwest Research Station 
($50,000) to help support a graduate student project following up on this research. (Morris) 
	
FUTURE	FUNDING	POSSIBILITIES:		
	

We are applying for support through the OSU Branch Experiment Station Internship 
program again for summer 2018. In addition, Dr. Morris will be seeking additional funds from 
The Nature Conservancy’s 2018 Oren Pollak Memorial Student Research Grant for Grassland 
Science ($9,600) to provide additional support for the graduate student, Luke Ridder, now 
conducting this research as a two-year study. 


