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Regional strategies for restoring invaded prairies
Project status report 10/15/08
Project Website: 

http://www.appliedeco.org/conservation-research/prairie-restoration-research

Contact: Amanda Stanley, amanda@appliedeco.org     541-753-3099 x133
Summary:
This status report gives a basic overview of the project and highlights some of the results from the 4th year.  Results from the first 3 years can be found in 2 publications (see below).  This report focuses on broad trends across all project sites and interesting patterns noted while monitoring the experimental plots.  For more information or requests for data, please contact the Project Leader, Amanda Stanley.
Here are some of the key findings:

· Sethoxydim (brand name Poast) has been very effective at reducing exotic grass abundance

· While the combination of burning + glyphosate reduced exotic forb abundance immediately after the burn, with minimal non-target effects, the suppression was temporary and exotic forb abundance was back up 2 years after the burn.
· Seed addition has increased diversity in experimental plots.  Plectritis congesta, a native annual, successfully reseeded itself.

Stanley, Amanda G., Thomas N. Kaye, and Peter Dunwiddie.  In Press.  Regional strategies for restoring invaded prairies: observations from a multi-site, collaborative research project.  Native Plants Journal.  Available on project website
Stanley, Amanda G., Thomas N. Kaye, and Peter Dunwiddie.  In Review.  Multiple treatment combinations and seed addition increase abundance and diversity of native plants in Pacific Northwest prairies.  Restoration Ecology.  Will be posted on project website when revisions complete and accepted by editor – email Amanda to request a copy of the draft manuscript.
General Significance of Project:
Controlling invasive species poses one of the most critical challenges in managing prairies in the Willamette/Puget/Georgia ecoregion. However, current knowledge regarding the effectiveness of techniques for controlling many herbaceous invasives is largely anecdotal. To restore native biodiversity to these prairies, managers must develop effective combinations of treatments that produce lasting effects based on scientifically-based strategies. This project is one of the first to take a systematic and comprehensive approach to developing restoration strategies in an endangered community type across an entire ecoregion. By working from the outset in close collaboration with many land managers, the project will significantly influence the long-term management of key prairies throughout the region.
Goals of Project:

To address critical needs in prairie restoration, this project addresses two primary goals: 

1) Evaluate and improve strategies for controlling the abundance of invasive non-native herbaceous weeds, while maintaining or enhancing the abundance and diversity of native plant species, and 

2) Develop an approach to generalize these results so that they can be applied by prairie managers throughout the region. 

The primary focus is on restoring upland prairies that have been moderately to extensively invaded by non-native perennial grasses, but where some native species remain. The project will achieve these goals by establishing experimental treatment plots replicated across sites from Oregon to British Columbia, in which multiple treatments will be applied and evaluated over a 5-year experiment.

Research Approach:
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At 11 sites in prairie habitats in Oregon, Washington, and British Columbia, we have identical experimental blocks to test different restoration methods.  Experiments began in 2005 and are planned through 2010. Each block consists of twenty 5 x 5 meter plots: 4 replicates of each of 5 treatments combinations.  Each plot is split in half and native seed was added to one half in fall 2006.  Seeding was repeated in 2007, with the seeded half rotated 90 degrees (see diagram).  In addition to these small replicated experiments, at many of the sites we also have a larger, unreplicated treatment area (typically 100 x 100 meters) to test how one specific treatment combination works at larger scales. 

Our treatment combinations were developed at a workshop at the start of the study in 2005 which included managers and scientists.  The treatments include combinations of sethoxydim, a grass-specific herbicide, to reduce dominant exotic grasses; spring or fall mowing, to reduce thatch, and reduce seed production and stored reserves of exotic grasses; burning, to reduce thatch and moss and prepare seed-beds for germination; and post-burn application of glyphosate (a broad-spectrum herbicide), to reduce broad-leaf weeds that typically resprout quickly after fire.  
	Treatment
	Schedule

	A (SBG)
	Spring sethoxydim application 2005-2007; Burn followed by glyphosate in fall 2006

	B (MBG)
	Initial spring mow 2005; Burn followed by glyphosate in fall 2006

	C (MM)
	Spring and fall mow, all years

	D (SM)
	Spring sethoxydim application 2005-2007; fall mow 2005-2007

	R
	Control; no treatment


Native seed was added in the fall/winter of 2006 and 2007 after the burn and glyphosate treatment to one half of each plot, including controls.  Native species added were Festuca roemeri, Danthonia spicata or californica, Achillea millefolium, Eriophyllum lanatum, Lomatium utriculatum or nudicaule, Plectritis congesta, and Ranunculus occidentalis.

Data on plant communities (percentage cover of all vascular plant species) is collected every spring.  Other data collected include soil nutrients, soil moisture, plant biomass, and light interception.

Research Sites

Our research is conducted at 11 sites in Oregon, Washington, and British Columbia. All sites are generally categorized as upland prairie or oak savannah in the Willamette Valley/Puget Trough/Georgia Basin Ecoregion. Our research plots are found at:

· Pigeon Butte, Finley Wildlife Refuge, OR (USFWS)

· Bellfountain Road, Finley Wildlife Refuge, OR (USFWS)

· Ft. Hoskins, OR (Benton County)

· Scatter creek, WA (WDFW)

· Mima mounds, WA (WDNR)

· Glacial Heritage, WA (WDNR)

· Morgan Property, WA (TNC)

· South Weir Prairie, Ft. Lewis, WA (US Army)

· Triangle Prairie, Ft. Lewis, WA (US Army)

· Smith Prairie, Whidbey Island, WA (AuSable Institute)

· Cowichan Preserve, BC, Canada (Nature Conservancy of Canada)
Preliminary Results from Year 4
We are still assembling and error-checking our database, so keep in mind that these results are preliminary and may change somewhat.
Looking at broad patterns across all sites, in 2008 we find that treatments which include sethoxydim (SBG – sethoxydim/burn+glyphosate and SM – sethoxydim/fall mow) have increased total cover of natives as well as increased native forbs and grasses (see Figure 1 on page 5).  These sethoxydim treatments have also decreased total cover of exotics, and have dramatically reduced the cover of weedy grasses.  In 2008, the treatments MM  (repeat spring and fall mow) and MBG (mow/burn+ glyphosate) are not different from controls.  Native and exotic annuals do not vary much between treatments.  

Looking at Figure 2, which shows the same information from 2007 (figure taken from Stanley et al. In Review Restoration Ecology), we see some similarities and some key differences.  (Keep in mind that the 2007 data was collected the spring following the burn+glyphosate.)  We see the same patterns of decreased total exotics and weedy grasses, and some increases in native forbs and total native cover.  However, in 2007, we saw much lower cover of weedy forbs in the two burn treatments.  This is likely due to the glyphosate application following the burn, which targeted many weedy forbs which resprouted quickly after the burn.  By 2008, the weedy forbs had rebounded back and are now as abundant as those in controls.  This argues that our plan to repeat the burn+glyphosate application in fall 2008 is the correct course of action.

Another difference between 2007 and 2008 is in the native graminoids (grasses, sedges, and rushes).  Immediately after the fire (2007), we saw declines in the native graminoids in the MBG (mow/burn+glyphosate).  Cover of native fescue, in particular, was reduced by burning.  In 2008, cover of native graminoids is the same in MBG as in the controls, and is higher in SBG (sethoxydim/burn+glyphosate).  We conclude that any damage to native grasses from burning and/or glyphosate appears to be temporary.

One result of the burn treatment was an explosion of weedy annuals immediately following the burn at some sites (see Figure 2).  Comparing with figure 1, we see that weedy annuals declined in 2008, indicating that the increase in annuals following burning tends to be short-lived.  Native annuals are lower in abundance and diversity than exotic annuals in invaded prairies.  The response of Plectritis congesta (see Stanley et al. In Review Native Plants Journal) indicates seeding can effectively return native annuals.  
Future plans:

This fall/winter, we will be continuing analyses of our data, including 1) an in-depth look at the seed addition treatments in 2006 and 2007, and what factors influenced seeding success; 2) a comparison of how sites varied in response to treatments and what factors could explain this variation.

We plan to hold another workshop for all project partners and researchers this winter (probably January or February) to discuss the results so far and plan for the last year of the project (April 2009 – March 2010).
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Figure � SEQ Figure \* ARABIC �1�.  Average percentage cover of native and exotic vegetation in 2008 across all sites in each treatment (SBG – sethoxydim/burn/glyphosate; MBG – mow/burn/glyphosate; MM – spring/fall mow; SM – sethoxydim/fall mow).  Total Cover – average cover of all vascular plants; graminoids includes grasses, rushes, and sedges; annuals includes annual grasses and forbs.





Figure � SEQ Figure \* ARABIC �2�.  Average percentage cover of native and exotic vegetation in 2007 across all sites in each treatment (SBG – sethoxydim/burn/glyphosate; MBG – mow/burn/glyphosate; MM – spring/fall mow; SM – sethoxydim/fall mow).  Total Cover – average cover of all vascular plants; graminoids includes grasses, rushes, and sedges; annuals includes annual grasses and forbs.











PAGE  
1

