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Preface

This report is the result of a cooperative Chalee@pst Share project between the Institute for
Applied Ecology (IAE) and a federal agency. IARision-profit organization whose mission is
conservation of native ecosystems through restoratesearch and education. Our aim is to
provide a service to public and private agenciesl amdividuals by developing and
communicating information on ecosystems, species, edffective management strategies and by
conducting research, monitoring, and experimetAg offers educational opportunities through
3-4 month internships. Our current activities @wacentrated on rare and endangered plants and
invasive species.

Questions regarding this report or IAE should becated to:

Thomas N. Kaye (Executive Director) or Andrea Sorfje (Program Director)
Institute for Applied Ecology
PO Box 2855
Corvallis, Oregon 97339-2855

phone: 541-753-3099
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Introduction
Non-native species have been ranked as the seqgimeshthreat for imperiled species
based on analyses of recovery plans and otheramie\ata sources (Wilcove et al. 1998, Lawler
et al. 2002). During the 1990s, non-native weedsewdentified as a key conservation threat by
over 50% of respondents in surveys of National Famk/ice and The Nature Conservancy
personnel (Randall 1996). A regional analysistafeslisted plants in New England found that
38/ 81 species co-occurred with at least one ingasgpecies, especially populations along major
waterways and on circumneutral soils (Farnswort®20 In their reanalysis of the Wilcoe¢
al. dataset, however, Gurevitch and Padilla (2004¢lcmied that only 4% of USA imperiled
plants are singularly affected by non-native spe@ad that multiple threats account for the
majority of species’ population declines.
While the extent to which non-native species podeeat to rare plants is debatable, a common
theme in the literature is the need for more erogirata to help elucidate the factors and
mechanisms potentially involved in such interacti¢see Appendix A). Evaluations of Center
for Plant Conservation and U.S. Forest Servicenerpilant conservation documents revealed
that non-native species were frequently identiisch key threat to rare plants, however few
reports provided any names of specific problemageds (see Appendix A).
Managing lands to promote rare native plants aféguires an understanding of
regionally- and biologically-specific information safely reduce weed threaRESIST (Rare
and Endangered Species and Invasive Species Thréatsa program designed to provide
BLM land managers with an updated and centralinéatination resource for:
1. Documenting and assessing the risks of fire, hadégradation, competitive
exclusion, and other threats caused by invasivelwdestations within Bureau
Sensitive Species habitats
2. Describing and/or developing methods for safelyiogugy these weed threats in ways
that are compatible with BLM District policies feensitive species populations, and
3. ldentifying invasive weed species common among egdistricts and sensitive
species habitat

The Roseburg District is currently undergoing altrun of the RESIST program. Itis IAE’s
long-term goal to utilize the western Oregon regasra template for expanding the RESIST
invasive weed management program to other ageangk®istricts in Oregon and other states.

There are two main sections of this interim repéiitst, we discuss the preliminary
results from an online survey that compiles lanchagers’ knowledge of the interactions
between non-native and threatened and endangegéf) (lant species across the country. Our
discussion of the survey data is supplemented nvidle regional information obtained from an
archive of Institute for Applied Ecology (IAE) refis. The second section focuses on BLM
activities, especially within the Roseburg Distriwith the objective of identifying information
gaps regarding non-native species and T&E plants.

For this project, we refer to “T&E species” as thoghich are listed by the Endangered
Species Act or included on other agencies’ listsmferiled species, such as BLM Bureau
Sensitive species. Our definition of non-nativeaes is broad, and applies to any plant species
that has been introduced. Attimes, we may inemglkably refer to these weedy species as
“non-native”, “exotic” or “invasive”.



The threat of non-native species on T&E plants

National perspectives
“Noxious weeds, as a threat to T&E species, seere t
increasing and | would love to do something nowthait until
it is at a critical level” — Oregon BLM employee

As part of an independent project, the InstituteMpplied Ecology conducted an on-line
survey to gather information on the extent to wHastd managers assess how T&E and invasive
species interact and design appropriate managepteerd. While this survey was not part of the
RESIST project, we are including the results heré provides valuable information for this
project.

The online survey was developed and advertisedtbedgPlant Conservation Alliance,
Society for Conservation Biology, Society for Eagittal Restoration, IUCN/ISSG Aliens-L, and
TNC Global Invasive Species Team listserves antkthlboards. Participants were asked
general questions about their management experiaaaeell as their observations regarding the
threats and impacts posed by non-native speci@g&nplants (see Appendix B). Our analysis
below includes survey responses from October 3bwvehhber 21, 2008; the final report will
include data collected over a longer time period.

In less than a month, 130 people completed thenhagf survey questions; this is a
69% response rate (130/189). There was a larggrgeloic distribution of respondents that
completed the survey (Figure 1), including 32 $tae well as Canada, Puerto Rico and the
Caribbean Islands. While the majority of respongevorked for Federal or State Agencies,
occupations in other sectors were also represéhtgdre 2). Seventy one percent of
respondents described themselves as having expemeanaging both T&E and non-native
species. According to our survey, a typical larehager was either in charge of fewer than 10
(58%) or more than 25 (26%) T&E species. Similaayproximately 70% of respondents
reported managing one of these two quantities ofmagive plants. There is strong evidence
that non-native species often occur in T&E spebadstat—108 out of 130 respondents have
observed this trend.

Hand-pulling, herbicides and mowing were the mosqdently used weed control
techniques (Figure 3). The efficacy of these tresits, based solely on the respondent’s self-
assessment, was highly variable. Herbicides (%#3d)hand-pulling (74%) were the most
effective of the 3 popular treatments. While seople stated that they did not use any weed
control treatment, none of them found that to becessful. On average, respondents identified
weed treatments to be effective 69% of the timbis Trend seems somewhat biased considering
the perceived difficulty of weed management actbedandscape. As such, this part of the
survey will especially benefit from follow-up sumgethat can help determine which species
were being managed, what the management objeetiees and how efficacy was measured.

Over 80% of respondents have access to herbicddasranagement tool. There was
little feedback on what factors restricted the ofskerbicides. Of the 31 responses, negative
public attitude (n=9), agency-wide restrictions Thand presence of endangered species (n=5)
were most frequently cited. It should be noted ftapeople identified restrictions even though
they responded that they had access to herbicides.

How do non-native species threaten T&E plants? @ition was by far the most cited
threat, with over 75% of responses identifying thischanism (Figure 4). While competition
appeared to be the most prevalent threat, mosbmegts identified 3 — 7 ways in which non-
native species are posing a risk to T&E plantsyfad). Over 40% of respondents selected just



one specific impact of non-native species on T&ind (Figure 7). Reduction of population
size, reproductive output and plant growth werentlwst commonly reported impacts (Figure 6).
Thirty people reported that extirpation was an intpaowever only one respondent provided a
specific example; this was despite the inclusiotheffollowing questions in the survey, “What
was the listed species that was extirpated” anditWimvasive species caused the extirpation”.
Spotted knapweedgentaurea maculogas thought to have caused the local extinctioteafate
grape fernBotrychium rugulosujnn Wisconsin.

Funding was unanimously the key limiting factomtanaging non-native species in T&E
habitat, followed by “scale of problem” (Figure 8yhe other five categories had mixed results
in terms of the degree to which people felt thaythmited habitat management. Not
surprisingly, over half of the respondents ideatfifunding” as their top management concern.

“Funding for prevention of the interactions betwdested and exotic species needs to be
elevated as a high priority. In Alaska, we haweited distribution of invasive plants, and with
proper funding we can keep it that way.” - Alaska Dept. Natural Resources

“I wish there were more surveys and reports likis gvailable or going on here in lowa”
- Roadside vegetation manager, lowa City

The most salient take-home message of the onlineguwvas that the interaction
between non-native species on T&E plants is a tiergly topic that is on many peoples’ minds.
A compilation of quotations from survey responderas be found in Appendix C. The
information obtained from this survey, coupled withow up interviews to obtain more
specifics, will provide a strong basis for an oalohatabase that would provide land managers
with guidance regarding managing non-native speni@€.E habitat.

Regional perspectives

Another resource that can provide relevant dat®&mific Northwest land managers is
the reports from IAE’s previous and on-going stediéAE has conducted numerous studies
throughout Oregon focused on various aspects of P&kt populations and habitat restoration.
Six studies were identified in a query of annugloriés as containing some information
pertaining to the threat of non-native speciesawg,rthreatened and endangered plants (Table 1).
Non-native species have been documented at popnsatif Federally endangeregrigeron
decumbenssp.decumbens, Lupinus sulphuresp.kincaidii), Federal species of concern
(Eucephalis vialisHorkelia congestasp.congestaCalochortus greenelLathyrus holochlorus
Sisyrinchium hitchcockji and State Candidate speci8gl@lcea campestiis

There is preliminary evidence that control techies; namely burning and mowing
twice a year, are effective at reducing blackbeoyer as well as promoting cover and
reproductive output of the Federally endangernepinus sulphureussp.kincaidii (Thorpe and
Kaye 2007b). While burning also appears to progal®e benefit t&rigeron decumberssp.
decumbenghis technique might simultaneously promote glrowftthe invasive grass,
Anthoxathum oderatumSome of this data will be of particular interessthe Roseburg District,
as there is overlap in the distributionEaicephalis vialisHorkelia congestasp.congesta
Lathyrus holochlorusLupinus sulphureussp.kincaidii andSisyrinchium hitchcockii



BLM Weeds and Rarities
Overview

Based on a 2006 evaluation by district weed coatdits, there are 136 invasive plant
species known to occur on land within Western OnegbM districts (Coos Bay, Eugene,
Klamath Falls, Medford, Roseburg, and Salem). Tumalrer of invasive species present per
district ranged from 49 to 92 in Klamath Falls avddford, respectively (Figure 9). Fifty
species are of particular concern because they ataver half of the districts (Table 2).

There are 483 documented and suspected Bureaui@erascular plant species
distributed across all of the Oregon-Washington Bdistricts. Of these, seventy species have
been documented in more than one district. Motlip, Carex gynodynaméhairy sedge),
Cimicifuga elatavar. elata(tall bugbane)Heliotropium curassavicurgsalt heliotrope), and
Rorippa columbia€Columbia cress have distributions that span fastridts:. The Spokane
District had the highest frequency of documenteadl suspected sensitive plant species (214),
followed by Vale (130) and Medford (98).

While there has yet to be a strategic evaluatidhe@impact of invasive species on
sensitive plants, there is evidence from other Bdddumentation that the agency is concerned
about this potential threat. In the “Westside Baletegrated Non-Native Plant Management
Plan Environmental Assessment and Finding of Naiognt Impact” (2008) there were a few
allusions to the negative impacts of invasive gggon sensitive plants. Top priority sites for
control of non-native plants included bureau sgestatus plant locations as well as other types
of special management areas. When evaluating\NbeAttion Alternative” to an integrated
non-native plant management plan, there was dismuss how “threatened and endangered and
bureau special status botanical and fungal speomdsl be displaced from the encroachment of
noxious weeds.”

RESIST program development — Roseburg District

The initial step of developing the RESIST program®regon/Washington BLM was to
assess what information was available at the Rogdbigtrict regarding invasive plants and
Bureau sensitive species. Conversations withicligiotanists revealed several setbacks to this
process (S. Carter, pers. comf@. Bashum, pers. comm.). First, there didn’tsé® be an
effective system in place to encourage documematiaveed control treatments; most
information was “in the botanists’ heads” or nostgynatically recorded. They also noted the
tendency for people not to update habitat data weeisiting sites associated with a Sensitive
Species Sighting report. Lack of time, fundingd @available personnel were the main factors
attributed to this observation. Finally, the saroastraints have restricted the botanists from
adequately mapping populations of Bureau senssiieeies, which is a necessary parameter to
for the evaluation of impacts of invasive plants.

To address the first issue, we have developedralatdized reporting form for BLM
employees to use to monitor weed infestationsstedi species habitat (Figure 10). It is our hope
that such a form will facilitate documentation ofed control treatments that have occurred
within the vicinity of BLM sensitive species. Atd very least, we recommend adding a field to
the “Special Status Sighting Reports” that requihesreporter to note the presence and identity
of invasive weeds. This information would helpntify high priority locations for weed
management as well as provide data on whether e@#dol techniques are successful and/or
impacting sensitive species.



The Roseburg District has identified the followsygecies as high priorities for
documenting weed threatSalochortus coxjiCalochortus umpqguaensisupinus sulphureus
ssp.kincaidii, Perideridia erythrorhizaandPlagiobothrys hirtus Field surveys will be
conducted in Spring 2009 to obtain baseline moimigpdata for several sites/species. In the
meantime, we have analyzed the Roseburg Distfi8pecial Status Sighting Reports,” as well
as Oregon Department of Agriculturé®tagiobothrys hirtugesearch, to ascertain the potential
threat of non-native species on BLM sensitive @ant

Special Status Sighting Reports — Roseburg District

Eighty five “Special Status Sighting Reports” weegiewed for 17 sensitive plant
species documented from the BLM Roseburg distddsociated species were noted and, when
applicable, classified as “non-native weed” based8DA Plants database and/or a list of
invasive weeds of Douglas County, Oregon genetayeskveral online sourcesThe
percentage of sighting reports containing at leastnon-native weed was highly variable
amongst species, ranging from 0 — 100% (TableA3abis koehlerivar. koehleri Carex
serratodensCicendia quadrangularisPellaea andromedifoligPerideridia erythrorhiza,
Sisyrinchium hitchcockivere associated with non-native weeds in at @%i of their reports.

While a total of 28 non-native weeds were ideatifCynosurus echinatubristly
dogstail grass) was by far the most prevalent viseztl on 14 reports for 6 species (Table 4).

Of note, four of the weed species were on the Raggedistrict’'s noxious weed species list:
Hypericum perforatun(d occurences, 4 specieB)entha pulegiuni4 occurrences, 2 species),
Rubus discolof2 occurences, 2 species) armknaitherum caput-medusgeoccurences, 2
species). A complete list of noxious weeds fromdbosg District is presented in Table 5. The
rarePerideridia erythrorhizeéhad a total of 30 non-native weed occurrences a@ibsf its
reported sites, including all the aforementionerlioes weeds Pellaea andromedifoliavas the
species with the next highest non-native weed oeaaes (15), including 3 of the BLM noxious
weed species.

The majority of the sighting reports analyzed war#ten in the 1980s and 1990s (Figure
11). Itis possible that this trend reflects thétsvithin BLM from paper reports to direct data
entry in the GEOBOB database. Despite the laduafent information, there were still
interesting temporal trends. First, the reportBcated that weed infestationsRarideridia
erythrorhizasites had been documented for a couple decadéagtarthe early 1980s. The
presence o€ynosurus echinatus anArabis koehlervar. koehlerisite was noted to occur
sometime between 1983 and 1994 based on its abBentan earlier sighting report.

There are several major limitations to this datasexty-four percent of the reports did
not list any associated vegetation, and it wasyonesl that the species information that was
available on other sighting reports was not alwaysprehensive. It was not clear if an official
report had been completed for all known sensitpecigs populations, limiting the ability to
evaluate the severity of weed infestations acrbspacies occurrences. Finally, this outdated
information is not useful for assessing and marggurrent threats. For example, data from
sighting reports indicate th@®alochortus coxico-occurs with two non-native weed3ynosurus
cristatusandLuzula campestrisThis information does not capture the knoBentaurea

! Online sources: Invaders databasiép(//invader.dbs.umt.ediiwWeedmapper
(http://www.weedmapper.org/douglas_maps.htieshd Western Invasive Networks
(www.westerninvasivesnetwork.org/pages/interactiveimian|)




solstitialis (yellow starthistle) infestation in close proxignto oneC. coxiisite (G. Bashum, pers
comm)

In lieu of analyzing historic sighting reports faupinus sulphureussp.kincaidii, we
opted to evaluate data from a 2003 IAE monitoritugly at multiple Roseburg BLM sites
(Menke and Kaye 2003). A total of 16 non-nativeedispecies, including shrubs, grasses and
forbs, were documented at4sulphureussp.kincaidii sites (Table 6). Letitia Creek and two
sub-populations at Loose Laces did not appearve Aay non-native plant species as part of the
associated vegetation. Callahan Meadows and atladbitch subpopulations had between 4 — 7
weed species nearbgynosurus echinatusas again the most frequently observed weed (n =
4), followed byLinum perennén = 3) and the noxious weétypericum perforatunin = 3).
Another noxious weedRubus discolgroccurred at 2 locations.

Case study: Interactions between Plagiobothrys hgtand pennyroyal (Mentha puligeum)

Since the late 1990s, Oregon Department of Agucel{ODA) has been working with
the BLM to create 2 populations of the federallgamgeredPlagiobothrys hirtusvithin the
North Bank Habitat Management area—Soggy BottondsVeastgate (Silvernail et al. 2007).
Although both sites received a late season mowaagrment (2001) and had no grazing, the
Soggy Bottoms site was accidentally burned in 20@8nual censuses revealed that the two
populations had similar population declines frold2@006, after which only the burned site
experienced a marked decline from 1869 to 37 plar2907 (Table 7). In contrast, the
Westgate population increased from 2673 to 13,3583 during the same time period. The
decline at Soggy Bottoms was attributed to a coatlon of altered hydrology following fire
and increased competition from exotic weeds, ssdemtha puligeunfpennyroyal). Photoplot
images documented an increase in covéi.gbuligeumin the burned areas, particularly in
2005. While there were negative, indirect effaftire onP. hirtus there was a significant
increase in reproductive capacity of plants at §dggftoms immediately after the controlled
burn; the Westgate plants had a very slight ine@a2004.

Several greenhouse experiments were recently ctedita further explore competitive
and potential allelopathic interactions betw&rpuligeumandP. hirtus as well as the Bureau
sensitivePerideridia erythrorhizalAmsberry and Meinke 2008; Table 8). Both groand
intactM. puligeumextract significantly inhibited®. hirtusgermination, whereas high variability
masked any potential trends regarding the impabt.qgfuligeumon P. erythrorhiza Under low
nutrient conditionsP. hirtusgrowth was significantly higher when grown whh puligeumthan
in the presence of a conspecific associate. Simmiéaeases in biomass were observed in the
activated carbon (amended soil) treatment withwaitidout M. puligeum Intraspecific
competition also reduced®l. hirtusbiomass under high nutrient conditions. When grovvder
more natural conditions (commercial peat moss/eatoil mixture), conspecifc plantings f
hirtus plants had the lowest biomass of all three treatsaenhere did not appear to be any
statistically significant difference between salt®. hirtusplants and those grown wii.
puligeum

Overall, it appears that invasive weeds are poaitigeat td°. hirtus One control
technique, albeit an accidental one, had conflicimpacts orP. hirtus Fire dramatically
promotedP. hirtusreproduction, but simultaneously altered abiotiodibons leading to
population decline and increased spread of a neximed k1. puligeun). The effect of mowing
alone cannot be evaluated because the two popudadid not have comparable treatments. The



experimental data indicated that the negative eteM. puligeumon Plagiobothrys hirtusvas
most apparent during germination. Since both gsdeick any physical or physiological
dormancy, the ability oM. puligeunto inhibit P. hirtusgermination provides it with a
colonization advantageMentha puligeundidn’t appear to have as strong of an effect on
establishedP. hirtus since the presence of a conspecific plant wag deiemental to the rare
plant’s growth. It should be noted that these tesallicate the potentialffect ofM. puligeum
on rare native plant species. For instance, isdlt puligeumextract is not a complete
surrogate for pennyroyal’s root excretions anditiberactions they may have on surrounding
vegetation.

Summary and Future Directions

1. Results from a literature review and online surgegvide a strong foundation for
evaluating interactions between non-native weedsT&E plants. Follow-up interviews
will be conducted with survey participants to obteeports and other relevant
documentation. This information will be synthesizeto a database that will provide
BLM land managers with guidance on how to managemaiive species in T&E habitat.

2. Based on 2006 data, the Western Oregon BLM disthate 136 invasive weeds, of
which 50 species occur in over half of the districThe invasive species that have
considerable overlap among districts should beidensd high priority for mapping and
monitoring.

3. There are a total of 483 documented and suspecteshB sensitive species distributed
across all of the Oregon-Washington BLM districEur of these species are distributed
across multiple BLM districts. A potential collalative research project could involve
monitoring of one sensitive species (€gnicifuga elatavar. elata) in several districts.
This would allow for assessment of associated \atiget and weed control treatments
over a larger geographic area than might typidadlypossible for rare plants with limited
distributions.

4. The largest setback to evaluating the impact ofmative species on Bureau sensitive
plants is lack of documentation of weed infestaiathin sensitive species habitat. We
has developed a standardized form to assist indegpinfestations and control
techniques. We also recommend modifying the “Spe&tiatus Sighting form” to require
that the reporter note the presence of any invaseats within the population. The
following points highlight information that is cemtly known about the impacts of non-
native weeds on threatened plants on the RosehstgdDBLM.

Six out of 17 Bureau sensitive species had nontaateeds listed as part of the
associated vegetation in at least 50% of their @p8tatus Sighting Reports.

Perideridia erythrorhizaeports indicated that there were 30 non-nativeispe
including noxious weeds, growing across all ofésorded sitesPellaea
andromedifoliahad the second highest occurrence of non-natieelsvén=15).



Cynosurus echinatusas the most frequently cited non-native species/igg in
sensitive species habitat. The noxious we#gsericum perforatumyientha
pulegium,Rubus discolgrandTaenaitherum caput-medusesre often recorded
on Special Status Sighting forms.

Two populations ofupinus sulphureussp.kincaidii on the Roseburg Disctrict
did not appear to have non-native vegetation, vasetiee other two had between
4 — 7 weed species near the sensitive habtghosurus echinatusas again the
most frequently observed weed (n = 4),

Invasive weeds, specificalMentha puligeumare a threat tBlagiobothrys

hirtus. Research indicates thdt puligeumhas a negative impact & hirtus
germination and recruitment. Control treatmentu® manage sensitive habitat
(e.g. fire) prompted an increaseHnhirtusreproduction, but ultimately altered
abiotic conditions that lead to population declamel increased spread of
pennyroyal.

5. Field work will be conducted in Spring 2009 to abthaseline monitoring data for the
following high priority speciesCalochortus coxjiCalochortus umpqguaensisupinus
sulphureusssp .kincaidii, Perideridia erythrorhizaandPlagiobothrys hirtus
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Figure 1. Location of RESIST survey respondents in the UnB&tes. There were also
participants that lived in Canada, Caribbean Isdaadd Puerto Rico. Note there were
respondents from the District of Columbia, whichsvirard to depict in this image.
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Figure 2. Occupations of RESIST survey respondents. Segatafories have been
combined for this figuré
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Figure 3. Weed control methods used, and their efficacygpsented by RESIST survey
respondents.
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Figure 4. Threats of non-native weeds on T&E plants as regdoyy RESIST survey
respondents.
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Figure 6. Impacts on non-native weeds on T&E plants as teddyy RESIST survey
respondents.
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Figure 8. RESIST survey respondents’ assessment of factoitgrig management of
non-native species in T&E species habitat.
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Figure 9. 2006 data on number of invasive plant speciesgnt in the six Western
Oregon BLM Districts (Coos Bay, Eugene, Klamathg$;aVledford, Roseburg, Salem).
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Figure 10.Copy of RESIST form for land managers to documewasive species information at
Bureau sensitive species locations
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Figure 11. Total number of Sensitive Species Reports filletl fou vascular plants on
Roseburg District from 1982 — 2005.
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Table 1. Summary of six Institute for Applied Ecology refsothat include information on co-
occurrence of non-native species and rare, thredtenendangered plant species.

Study Species Reference Study Overview Results
Erigeron decumbens Thorpe Description of associated Both sites had over 50% cover of introduc
ssp.decumbens (2007) vegetation at two Willamette species, representing 12 — 32 introduced
(Willamette daisy) daisy populations in West species
Eugene Wetlands 0 Oxbow West = 70%
% cover using point- intercept o Vinci = 68%
method
Erigeron decumbens Thorpe and| - Monitoring effects of several 2007 data

ssp.decumbens Kaye control treatments on Treated plots had fewer Willamette daisy
(Willamette daisy) (2007) Willamette daisy plants than control plots
0 Mowing, burning, Mowing appeared to increase crown cover
control and reproductive output compared to burr
o Started in 2002 treatments
Burn plots had altered plant community
o High cover ofAnthoxathum
oderatum(sweet vernalgrass) in
2006, 2007
Multiple species Blakely- Baseline monitoring of six Four species had observed invasive threats
Smith and BLM sensitive species in 0 Horkelia congestasp.congesta
Kaye Upper Willamette Resource o Lathyrus holochlorus
(2005) Area, Eugene District 0 Sidalcea campestris
0 Sisyrinchium hitchcokii
Two species did not have
0 Agrostis howellii
0 Romanzoffia thompsonii
Eucephalisvialis Thorpe, Includes long-term dataset of | - 12 invasive species occurring in close
(Wayside aster) | Martin and associated vegetation (2002 + proximity toE. vialis
Kaye 2007) Eucephalisncreased in cover by 2.6%
(2007) between 2002 — 2007
Cytisus scopariusicreased 5x during same
time period
Most invasive grasses and forbs occurred|in
trace amounts (< 0.5%) over all years
Calochortus greene] Menke and Changes in plant community at-  Sites with low to moderate grazing intensity
(Greene’s mariposa  Kaye 3 sites with varying intensities had low, stable cover of non-native specigs
lily) (2007) of grazing
High intensity grazing population had lower
native species abundance. Medusahead was
dominant species
Lupinus sulphurus| Thorpe and| -  Effect of control techniques on -  Treatments increased lupine cover and # pf
ssp.kincaidii Kaye Kincaid’s lupine and inflorescences
(Kincaid'’s lupine) (2007) Himalayan blackberry 0 Burning > Mowing 2x > Mowing 1X

Treatments decreased blackberry cover
0 Burning and mowing 2 x reduced

cover up to 25%
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Table 2.List of invasive species present in at least fowsWrn Oregon BLM districts.

Scientific Name Common Name # Districts
Centaurea debeauxii (C. pratensis) meadow knapweed 6
Cirsium arvense Canada thistle 6
Cirsium vulgare bull thistle 6
Conium maculatum poison hemlock 6
Convolvulus arvensis field bindweed 6
Cytisus scoparius Scotch broom, Scot's broom 6
Dactylis glomerata orchardgrass 6
Daucus carota wild carrot 6
Dipsacus fullonum (sylvestris) common teasel, Fuller's teasel 6
Hypericum perforatum St.Johnswort, Klamath Weed 6
Melilotus oficinalis, M. alba yellow sweetclover, white sweetclover 6
Phalaris arundinacea reed canarygrass 6
Plantago lanceolata narrowleaf plantain 6
Senecio jacobaea tansy ragwort 6
Solanum dulcamara climbing nightshade 6
Verbascum thapsus common mullein 6
Arctium minus lesser burrdock 5
Brassica rapa field mustard 5
Bromus tectorum cheatgrass 5
Centaurea diffusa diffuse knapweed 5
Centaurea solstitialis yellow starthistle 5
Cichorium intybus chicory 5
Digitalis purpurea purple foxglove 5
guackgrass 5

Elymus repens (=Agropyron repens)
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Scientific Name

Common Name

# Districts

Hedera helix English ivy 5
Hypochaeris radicata hairy catsear 5
Lactuca serriola prickly lettuce 5
Lathyrus latifolius perennial pea
Leucanthemum vulgare oxeye daisy 5
Lotus corniculatus birdfoot deervetch 5
Polygonum cuspidatum Japanese knotweed 5
Ranunculus repens creeping buttercup 5
Rubus laciniatus cutleaf blackberry 5
Taeniatherum caput-medusae medusahead rye 5
Bromus rigidus ripgut brome 4
Carduus nutans musk thistle 4
Centaurea stoebe (= C. biebersteinii ) (C. maculaiaapplied spotted knapweed 4
Cynosurus cristatus crested dog's-tail grass 4
Cynosurus echinatus bristly dog's-tail 4
Foeniculum vulgare sweet fennel 4
Genista monspessulana French broom 4
Geranium robertianum stinky bob 4
Holcus lanatus common velvet-grass 4
Iris pseudacorus Yellow flag 4
Lythrum salicaria purple loosestrife 4
Rubus armeniacus (= discolor) Himalayan blackberry 4
Sonchus asper prickly sowthistle 4
Tanacetum vulgare common tansy 4
Ulex europaeus gorse 4
4

Vinca major

bigleaf periwinkle
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Total # # No #
Specieé Reports | # Weed Weed | Unknown % Weed
Adiantum jordanii 1 0 1 0 0.0%
Arabis koehlervar.
koehleri 4 2 2 0 50.0%
Eucephalis vialis 15 6 9 0 40.0%
Bensoniella oregona 1 0 1 0 0.0%
Calochortus coxii 9 2 2 5 22.2%
Calochortus umpquaens 8 1 4 3 12.5%
Carex gynodynama 1 0 1 0 0.0%
Carex serratodens 1 1 0 0 100.0%
Cicendia quadrangularis 1 1 0 0 100.0%
Cimicifuga elata 6 0 4 2 0.0%
Limanthes gracilissp.
gracilis 4 0 3 1 0.0%
Pellaea andromedifolia 11 7 4 0 63.6%
Perideridia erythrorhiza 7 7 0 0 100.0%
Polystichum californicum 4 0 4 0 0.0%
Ramanzoffa thompsonii 9 2 6 1 22.2%
Sisyrinchium hitchcockii 2 2 0 0 100.0%
Wolffia borealis 1 0 0 1 0.0%

!still need to get data fd?lagiobothrys hirtusandHorkelia congestasp.congesta

Table 3. Proportion of Bureau sensitive species sites dattumented presence of at least one non-native are&bseburg
District. Number of unknown reports refers to thagech did not have any associated vegetationdiste

22



Table 4. Non-native weeds present in Bureau sensitive spadies on BLM Roseburg District. Highlighted specare on
the district’s noxious weed list
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Table 5. List of noxious weed species found on BLM RosgHbistrict.

Family Species Common Name Code
Apiaceae Conium maculatum Poison-hemlock COMA2
Araliaceae Hedera helix English ivy HEHE
Asteraceae Carduus pycnocephalus Italian plumeless thistle CAPY2
Asteraceae Carduus tenuiflorus Winged plumeless thistle CATE2
Asteraceae Carthamus lanatus Wooly distaff thistle CALA20
Asteraceae Centaurea diffusa Diffuse knapweed CEDI3
Asteraceae Centaurea melitensis Tocalote, Malta starthistle CEME2
Asteraceae Centaurea pratensis Meadow knapweed CEPR2
Asteraceae Centaurea solstitalis Yellow starthistle CESO3
Asteraceae Chondrilla juncea Skeleton-weed CHJU
Asteraceae Cirsium arvense Canadian thistle CIAR4
Asteraceae Cirsium vulgare Bull thistle CIvVU
Asteraceae Erechtites minima Coastal burnweed ERMI6
Asteraceae Senecio jacobea Stinking willie SEJA
Asteraceae Silybum marianum Blessed milk thistle SIMA3
Clusiaceae Hypericum perforatum Common St. Johnswort HYPE

Convolvulaceae Convolvulus arvensis Field bindweed COAR4
Fabaceae Cytisus scoparius Scot’s broom CYSC4
Fabaceae Cytisus striatus Portugese broom CYST7
Fabaceae Genista monspessulana French broom GEMO2
Fabaceae Spartium junceum Spanish broom SPJU2
Fabaceae Ulex europaeus Gorse ULEU
Lamiaceae Mentha pulegium Pennyroyal MEPU

Lythraceae Lythrum salicaria Purple loosestrife LYSA2
Malvaceae Abutilon theophrasti Velvetleaf ABTH
Poaceae Taeniatherum caput-medusae Medusahead TACAS8
Polygonaceae Polygonum cuspidatum Japanese knotweed POCUG6
Rosaceae Crataegus monogyna One-seed hawthorn CRMO3
Rosaceae Potentilla recta Sulfur cinquefoil PORES5
Rosaceae Rubus discolor Himalayan blackberry RUDI2
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Table 6. Non-native weeds presentlinpinus sulphureussp.kincaidii sites on Roseburg District based on a 2003 studgiwtied
by the Institute for Applied Ecology. Highlightesgecies are on the district’s noxious weed list.

Loose Loose Loose Loose | Letitia Callahan China China China
Laces-1 | Laces-2| Laces-3 | Laces-4 | Creek Meadows Ditch-1 Ditch-2 Ditch-3
Bromus rigidus -- -- - -- - X -- - -
Cynosurus
echinatus -- - -- - - X X X X
Cytisus scoparius -- -- -- -- -- -- X -- X
Daucus carrota X - X - - - - - -
Geranium molle -- - -- - -- X - - -
Hypericum
perforatum - - X -- -- -- X = X
Hypochaeris
radicata -- -- X -- -- -- -- -- X
Linum perenne -- -- -- - -- - X X X
Lolium
arundinaceum X - - - - - - - -
Poa pratensis -- -- - - - X - - -
Rubus discolor -- = - - - - X X __
Sherardia arvensis -- - -- - -- X - - -
Torilis arvensis -- - -- - -- X - - -
Trifolium dubius -- -- -- -- -- -- X - X
Trifolium
subterraneum -- - -- - -- X - - -
Vicia sativa -- -- -- - - - - X -
Total 2 0 3 0 0 7 6 4 6
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Table 7. 2007 summary dPlagiobothrys hirtugesearch conducted by Oregon Department of Agticeltor BLM Roseburg
District (Silvernail et al. 2007).

Site Rare plant sp. Management techniques Monitoring Results
Late season mowing (2001) Set up stakes around perimeter of area Population declinel 869
Control burn (2003) occupied byP. hirtus (2004) to 37 (2007)
No grazing Annual census (2003 — 2007) Factors for decline
Measure reproductive traits for subset of o Altered hydrology after fire
30 plants o Competition from exotic
Soggy Plagiobothrys Photoplots set up in burned and unburned weeds (pennyroyal)
Bottoms hirtus habitat, photographed at regular intervals
throughout growing season (2004-2007) -+ Burn improved reproductive
capacity four-fold
Population decline2005, 2006
Population increas&673
(2006) to 13,590 (2007)
Factors for increase?
Late season mowing (2001) Set up stakes around perimeter of area o Natural variability
No grazing occupied byP. hirtus o Response to management
Annual census (2003-2007)
Westgate| Plagiobothrys Measure reproductive traits for subset of -  Reproductive capacity only
hirtus 30 plants slightly higher during same

timeframe
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Table 8. 2008 summary dPlagiobothrys hirtugesearch conducted by Oregon Department of Aguiceltor BLM Roseburg

District (Amsberry and Menke 2008).

Rare species

Type of
Experiment

Methodology

Plagiobothrys Germination study| - 20 replicates of 10 seeds/Petri dish
hirtus 3 watering treatments
o0 Pennyroyal extract from ground roots
0 Pennyroyal extract from whole roots
Distilled water (control)
Perideridia Germination study| -  Same as above

erythrorhiza

Plagiobothrys
hirtus

Competition study
(greenhouse)

Low nutrient conditions

(Weekly dose of fertilizer, sand)
P. hirtus(PH)and pennyroyal (PR) seedlings grown separately wached standard size
Plants grown in sand with (amended) or withoutvat&id carbon
o Eliminates allelopathic activity
28 replicates of following treatments
0 1PH:1PR amended
0 1PH:1PRregular
0 2 PH amended
0 2 PHregular
Plants grown for 11 weeks, measured biomass

Plagiobothrys
hirtus

Competition study | -

(greenhouse)

High nutrient conditions

(Daily dose of fertilizer, sand and added vermieqli
Same conditions and treatments as alpiwe
0 1 PH amended
o0 1 PHregular
30 replicates to test effect of competition undetlral” conditions
0 1 PH in commercial peat moss/native soil
0 2 PH in commercial peat moss/native soll
0 1PH: 1PR in commercial peat moss/native soll
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