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SUMMARY

Native upland praries, which once dominated the landscgpe of the Willamette Vdley,
are condgdered among therarest of Oregon'secosysems. Even though only
remnants remain today, they harbor many rare and endangered species such asthe
Fender's blue butterfly and its host plant, Kincaid’'slupine. Invasion of remnant
prairies by woody plants and weedy non-native herbaceous species isof great concern
to agencies and managers regponsiblefor conserving these native ecosystems
Available methodsfor the control of these pestsinclude herbicides, biologicd control,
prescribed burning, and mowing. Thisreport first reviewsthe literat ure on the
control of tall oat grass and the shrubs poison oak and rose. Each of these species is
an important threat to Willamette Vdley upland prairies. We then presents
recommendations.

For control of tal oatgrass, we recommend for most situations mowing in late spring
or early summer. Mowing height should be just above most of the foliage of native
plantsto be protected (typicaly 10 cm - 15 cm). In areas with Kincaid' s lupine and
Fender’ s blue butterfly, mowing should be delayed until July, after the flowering and
flight seasons

For control of prairie shrubs, we recommend further studies to evaluate herbicide
effectiveness againgt the target shrubs and safety for non-target native plants and
animas. If herbicide use is unavailable, we recommend burning or mowing. All
burning or mowing treatments should be repesated, perhaps indefinitely, to maintain
pest plant contral.

INTRODUCTION

Willamette Valley native prairies

Native prairies, remarkable for their biodiversity, once dominated the landscape of the
Willamette Valley. Before the mid-1800’ sthe Kalapuya, indigenous people of the Willamette
Valley, maintained t he open grassy nature of the valley by setting annua fires to facilitate hunting
and gathering of food plants (Boyd 1986, Boag 1992). These fires reduced the abundance of
shrubs and trees, favored the abundance of grasses, and promoted arich variety of native forbs.

With widespread settlement, urbanization and agricultura activities destroyed these native
prairies; these threatsare d <o prominent today (Hammond and Wilson 1993). Fresuppresson
allowed natural succession of woody plantsin most of the few unplowed, ungrazed, and
undeveloped prairie remnants. Most Willamette Valey praries are serd communities that have
been maintained by fire or other human activities (Franklin and Dyrness 1973). Since the arival
of sdtlersin themid-1800’s, large-scale fires have been preverted, allowing the encroachment of
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trees and shrubs onto the prairies (Habedk 1961, Johannessen & al. 1971, Towle 1982).
Additionally, invasion of non-native pest speciescontinue to degrade remaining prairies

As aresult of these forces, the once widespread Willamette Valley prairies are now less
than 1% of their former extent. In fact, Willamette Valley prairies are among the rarest
ecosystems in Oregon (ONHP 1983) and the United States (Noss et al. 1995). Only about 47
native upland prairies remain in the Willamette Valey with only five of these Stes containing
relatively large areas of high or very high quality prairies (Wilson 1996).

What makestall oatgrass, poison oak, and rose pest plants?

The original grasslands of the Willamette Valley can be separated into two broad types,
wetland prairieand upland prairie  Wetland prairies, often characterized by an abundance of
tufted hairgrass (Deschampsia cespitosa), occur on bott omlands with poorly drained soils, and
generally experience winter flooding or ponding (Finley 1994). Upland prairies, in contrast, have
well-drained soils and are characterized by a mix of native bunchgrasses, including Roemer’s
fescue (Festuca idahoensisvar. roemeri) (Franklin and Dyrness 1973).

Native upland prairies have a low structure, dominated by perennial bunchgrasses
interspersed by a wide variety of perennial forbs. These conditions promote high plant species
diversity and, as aresult, a high animal diversity (Wilson 1998). Part of thisdiversity are rare
organismslikethe endangered Fender’ sblue butterfly (Icaricia icarioides fenderi), Willamette
dasy (Erigeron decumbens var. decumbens), Kincaid' s lupine (Lupinus sulphureus ssp.
kincaidii), and the northwestern pond turtle (Clemmys marmorata marmorata).

Pestsplants are animportant threa to native upland praines Hammond and Wilson
(1993) report that woody plant successionisathreat to 12 of 13 Fender’ s blue butterfly stesand
aggressive weeds are athreat to 7 of 13 sites. Tall oatgrass (Arrhenatherum elatius), poison oak
(Rhus diversiloba), and rose (Rosa spp.) are widespread and important pest plants of upland
prairies, including Fender’ sblue butterfly hahitats An abundancetall oatgrass, poison ok, or
rose is harmful to upland prairies for several reasons. First, these species aretaler than the
desired natives. Mod native plant species cannot tolerate the shade cast by these invading plarts.
Asaresault, dense stands of these pest plants effectively eliminate native prairie structure and
composition. Competition of non-native plants for wate and nutrientsalso depressesthe growth
of native plants. Second, shading by these pest plants makes it harder for insectsto find food and
ovipogtioning dtes. Thisisanimportant threat, for example, to the Fender’s blue butterfly
(Hammond and Wilson 1993). Third, these pests dter the spatid structure of native prairie.
Aggressive plants like tall oatgrass can form dense patches that exclude most native plans.
Fourth, the litter of tall oatgrass, poison oak, and rose tendsto accumulate on the soil. This
thicker litter layer dters nutrient and water availability, disease and herbivory incidence, and
patterns of seedling establishment (Facelli and Pickett 1991, Maret and Wilson in review). The
combination of pest plant invasion and the accumulation of litter also reduces space for ground
nesting anmals like the northwestern pond turtle.
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Unlike less aggressive plants, tall oatgr ass, poison oak, and rose can invade upland
prairies. Thelr tall stature helps them escape from competition from the native herbaceous plants.
Tall oatgrass can be particularly competitive under nutriert-rich conditions (Schlaepfer and Ryser
1996, Vazquez de Aldana et al. 1996). Before widespread settlement in the mid-1900s, frequent
fires prevented the establishment of woody plants. Fire suppression now alows shrubs like
poison oak and rose to survive and expand. Once established, tall oatgrass, poison oak, and rose
can spread vegetatively as well as by seed.

CRITERIA FOR CONTROL METHODS

A pest plant control method should have several important attributesin order to be
suitable for application in rative upland prairies. First, the methods should be effective at
controlling abundance of existing populations of the pest plant and/or preventing the spread of the
population at the dte Second, control methods should not promote other non-native pest plants
and should optimally control their growth and spread. T hird, control methods should not cause
unacceptable harmto native plants or to other native speciessuch as the Fender's blue butterfly.
Findly, the method should be suitable for application at these Sites, that is, the method should be
inexpensive and sfe.

We congder four generd methodsin this section: herbicide gpplication, biological contral,
burning, and mowing. After agenerd discussion, we evauate these control methods separately
for the herbaceous plant tall oatgrass and the shrubs poison oak and rose.

Herbicide application

Herbicide use has the twin advantages of relatively low expense and relatively high
effectiveness. Herbicides are often applied once; control methods like fire and mowing often
require repeated application to accomplish pest plant control. A disadvantage isthat herbicides
may have side effects detrimertal to non-target plantsand animals. A decline inthe number of
Fender’s blue larvae ater application of herbicide to control woody plantswas possbly due to
dired herbicidetoxicity (Wilsonand Clark 1997).

Biological control

Biological control isa widely used method for peg control. Successful hiological control
has the great advantage of requiring little maintenance. It has the disadvantage of high expense
and complexity of development.

In the native habitat of tall oatgrass, severa fungal pathogens of tall oatgrass, including

rusts and bunts, have been identified (Pfitzenmeyer 1962). Biological control using these fungal
pathogens might prove to beingpropriae as they (e.g., Claviceps purpurea) a e aso pathogenic
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on important agriculturd grasses of the Willamette Vdley (e.g., Dactylis glomerata and Festuca
arundinacea).

Burning

Burning is a favored management tool in many of the naive grasslands in the Willamette
Valley. A prime reason for the use of prescribed fire is its ahility to slow or prevent the invasion
of woody plants during natural successon. A second motivation for the use of firein
management isthe historica role of firein the Willamette Valey (Johannessen et d. 1971, Towle
1982, Boyd 1986). Returning the natural disturbance process of fire is thought to aid in halitat
restoration.

One hundred years ago, reinditution of periodic fire may have been sufficient to maintain
these grasdands as native-dominated systems. T oday, however, widespread invason of exotic
species, which can suppress abundance of native species, has significantly altered the remaining
prairies. Moreover, grict smoke management regulations generaly require managersto burnin
earlyfall, whichmay not coincidewith historical times of burning.

Although fire might reduce woody plant cover, its effect on native herbaceous plants can
sometimes be unclear or even detrimental (Magee 1986, Macdonald 1993, Wilson et al. 1993,
Wilson and Maret unpublished data, Clark and Wilson 1997). In other circumstances prescribed
fires can stimulate the growth of some native species (Conndly and Kauffman 1991, Wilson et 4d.
1993, Clark and Wilson 1997).

Another possible drawback to the use of fire is direct damage to native animas like the
Fender’ s blue butterfly. At Baskett Slough Nationa Wildlife Refuge aimost no larvae of Fender's
blue butterfly remained in the years following fall prescribed burning (Wilson and Clark 1997).

L eaving a portion of the site unburned should overcome this disadvantage.

Mowing

Mowing, like burning, is widely used for vegetation management inthe Willamette Vdley.
Few studies, however, document the success or failure of mowingin controlling pest plants.
Often mowing is done without cond deration of timing or height of mowing. Differencesinboth
heights and life-history timing between many pest plants and netive herbaceous species provide
opportunities for improving the effectivenessof mowing as a control technique whilereducing its
impact on favored plants and animals.
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TALL OATGRASS

Biology of tall oatgrass

Tall oatgrass is a perennial grass native to Eurasia but widely introduced throughout
western North America New Zealand and Australia(Pfitzenmeyer 1962). Itisatall (up to 180
cm), usually ered, tussock-forming peremid grass with very short rhizomes (Pfitzenmeyer 1962).
Two typesexist inthe Willamette Vdley, a non-bulbous form and a bulbous form (var.
bulbosum), which is characterized by corms stacked four or five high (Tanphiphat and Appleby
1990a).

Initsnative habitat in the British Ides tdl oatgrassis most commonly found on well-
aerated, moderately deep, neutral or near neutral soils of highto moderate fertility. Features such
as eect td| stature, high growth rates fast tissue turnover, and rapid all ocation of photosyrthate
after clipping promote the dominance of tall oatgrass on high fertility sites but thesefeatures are
believed to adver sdy affect the competitive ability on nutrient poor grasdands (Berendse et d.
1992, Schaepfer and Ryser 1996, Vazquez De Aldana et al. 1996, Ryser and Notz 1996).

Caryopses are produced amually fromthe first year of germination (Pfitzenmeyer 1962).
Each mature plant produces 25-30 panicles each with 50-100 spikelets and one caryopsis per
spiklet, which readily shed at maturity (Pfitzenmeyer 1962). The seeds have no innate dormancy
(Pfitzenmeyer 1962, Tanphiphat and Appleby 1990a, Maret 1996), apparently not forming a
perdgent seedbank (Wilson and Maret, unpublished data). Germination rates vary with
temperaure, with germination better a& 8C and 15C than a 25C; higher temperaurespromote
fungal attack (Pfitzenmeyer 1962).

Germination occurs entirely after the fall rains (Maret and Wilson in review); sprouts also
appear on mature plants at this time (Tanphphat and Appleby 1990a). Little growth of seedlings
or sprouts occurs during the winter, but rapid growth occurs in the spring with senescence
occurring during the summer drought (Tanphiphat and Appleby 199Ca).

The way that tall oatgrassinvades prairies remains unclear. Vegetative proliferaionis
reported to be very important for the bulbous variety. In fact, Tanphiphat and Appleby (1990a)
found no seedling establishment by the bulbous variety of tall oatgrass. At Carson Prairie, near
Corvallis, and & Baskett Slough National Wildlife Refuge, tall oatgrass (the non-bulbous vari ety)
has spread rapidly (persona observation; personal communication by M. M aret, M. B. Naughton,
P. C. Hammond). Althoughthis vaigy of tall oagrass tillers readily, reproducionisbelievedto
be by seed dore (Pfitzenmeyer 1962). But seedling densities at Carson Prairieand Baskett
Slough are relatively low (Maret and Wilson, unpublished data; Wilson and Clark, 1998). Most
studies examneeithe stands dready dominaed by tall oatgrass or more pridine prairies; more
information is needed at the advancing front of tall oatgrassinvasion.
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Responses to control measures

Little information is available on the effedt of fire on tall oatgrass. At Carson Prairie,
seedling establishmert of tall oatgrass was slightly less in burned seedbeds compared to unburned
seedbeds (Maret 1996, Maret and Wilson in review). However, seedlings in the burned seedbeds
survived in greater numbers through the winter compared to seedings in the urnburned seedbeds.
A relatively thick litter layer strongly promoted tall oatgrass seedling emergence, while litter
removal (without burning) was strongly associated low seedling emergence. Because prescribed
burning promoted the seedling establishmert of other species, especidly natives, without
increasing tall oatgrass seedings burnng wasrecommended as an effective Ste treatment for
improving the establishment of sowed seed into a prairie dominated by the tall oatgrass (Maret
1996). Burning created significantly more favorable microsites for another exotic species,
Hypochaerisradicata, but establishment response for native species tested was generally much
more dramatic than for the exotic species.

Glyphosate isa nonsdective herbicide used to control perennid weeds because of itsrapid
translocation and gererally high phytotoxicity. The use of glyphosate for control of the bulbous
variety of tall oatgrass has produce inconsistent results (review by Tanphiphat and Appleby
1990b). When glyphosate was applied at the 4 -5 or 6-7 leaf stage under greenhouse conditions,
glyphosate significantly reduced corm formation and viability, controlling bulbous oatgrass
growth. In addition, a 24-hour period between glyphosate application (at the rate of 2.5 kg per
ha) and removal of shoots was sufficient to cause maximum reduction in regrowth (Tanphiphat
and Appleby 1990b). Researchers and growers inwestern Oregon have observed, however, that
infedations of the bulbous oatgrassusudly reappear theyear after glyphosate goplication
(Tanphiphat and Appleby 1990b). Tanphiphat and Appleby (1990b) hypothesized that dormant
corms without leaves may not accumulate a letha dosage of glyphosate, leading to regrowth and
persgence of the bulbousvarigy of tall oagrass asa ped.

In its native habitat, tall oatgrass tolerates occasional mowing and in European hay
meadows is often the dominant species (Pfitzenmeyer 1962). However, tall oat grass does poorly
at sites that are heavily grazed, such as pastures (Pfitzenmeyer 1962). On unshaded limedones
scree on which tdl oatgrass colonizes and is a dominart species, it will give way under grazing to
Festuca ovina and Festuca rubra (Pfitzenmeyer 1962). Repeated cutting decreases the
persgence of mog ecotypes (Rebischung & al. 1952 cited by Ffitzenmeyer 1962). Hewett
(1985) reportsthat five years of mowing was necessary for control.

Recovery of tall oatgrass may be dow after grazing or mowing too close to the ground
because only asmall number of basd axillary buds areavalable to regenerate new shoots
(Pfitzenmeyer 1962). An alternative explanation for limited recovery isthat in grasslands an
important part of nutrientsassimilated by plants is lost with removal of biomass by grazing or
mowing (Berendse et al. 1992). Losses are particularly high with species such astall oatgrass,
which are characterized by highgrowth rateswithfad tisaue turnover, and rapid reponse of
allocation upon clipping (Berendse et a. 1992, Schlagpfer and Ryser 1996, Vazquez De Aldana et
al. 199, Ryser and Notz 1996).
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After four years of applying eight mowing regimes (different heights and times of mowing)
to adegraded site dominated by tall oatgrass at Baskett Slough National Wildlife Refuge, most
mowing treatments reduced tall oatgrasscover compared to unmanipulated control plots (Wilson
and Clark 1998). The best treatment in reducing cover of tall oatgrass, reducing cover of other
non-native goecies, and increasing the cover of native gecies as compared to unmanipulated
controls was mowing at 10 cm - 15 cm in late spring. Also effective was mowing at 10 cm - 15
cm in early sunmer.

Recommendations for control

Because of the potential lethd effeds of herbicides on non-target native plantsand on
Fender's blue butterfly larvae, and because of the incond gent results of herbicides in cortrol of
tall oatgrass, herbicide application is not a top choice for tall oatgrass control. Limited use,
however, on sites with no populations of Fender's blue butterfly and few native plant species
could be considered.

Biological control is not an option to land managers because control agents are
unavailable at thistime.

Prescribed burning has severa advantages. It could reduce tdl oat grass abundance by
removing biomass and by killing regenerative buds. Studies on the timing of mowing (Wilson and
Clark 1998) suggest that best tall oat grass control would be with burning in late spring or early
summer. Burning at thistime, rather than the typical September-October window, would aso kill
flowers and developing seeds before dispersal. 1tisnot known if early-season burning is
logigicdly fessibleintal oagrass-dominated prairiesin the Willamette Vdley.

Burning has had mixed effects on surviva and growth of native species, although it
effectively preparestall oatgrass-dominated sites for establishing native species from sown seeds,
without promoting tall oatgrass egablishment (Mare and Wilson in review). Burning might a
good choice to control tall oatgrass and establish new populationsof native speciesat siteswhere
few native species are presert, but should be used with caution for sites that have a high
proportion of native species.

At thistime mowing isthe optima choice for both controlling exising stands of tal
oatgrass and preventing seed digpersal. Mowing in late spring isbed for tdl oatgrass control
(Wilson and Clark 1998). Mowing height should be set just above thetypica heights of any
native plants to be protected. For most upland prairies, thiswill be 10 cm- 15 an. In areaswith
Kincaid's lupine and Fender’ s blue butterfly, mowing should be delayed until July, after the
flowering and flight seasons (Wilson and Clark 1998). Any mowing program needs to continue
for at least threeto five years to get strong reaults (Hewett 1985, Wilson and Clark 1998).
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POISON OAK AND ROSE

Responses to control measures

Although severd prairie shrubs also grow in woodlands or forests, differences in soil, fuel,
animals, and microclimate make extrgpolations to prairie conditions difficult. Thereforewe limit
our discussion to the control of shrubswithin Willamette Valey prairies. Thereislittle
information on theresponse of poison o0&k in prairies to control measures, and most information
from the Willamette Valley on the control of rose in prairiesis from wetland prairies.

Poion oak and rose have a grea capecity to regenerate vegetatively, making control
difficult. There was little poison oak mortality in a single prescribed burn inan upland prairie at
Carson Prairie (Wilson, unpublished data). Although poison oak did regrow vegetatively, burned
poison oak plants remained less than half their pre-treatment size one year after burning. This
reduced saure probably decreases the adverse effect of poison oak on the prarie community.

Reports on theresponse of rose to prescribed burningin wetland prairiesis highly mixed.
Frenkel (unpublished report), describing the effects of 9x years of annual burning at Finley
National Wildlife Refuge, dates that “rose height was lowered, giving the impression of amgor
die-back, but vegetation reproduction from underground rootstocks maintained rose cover,
frequency and dengity.” Rose dso diminished in sature with one or two prescribed burnsin
wetland prariea Fern Ridge Research Natural Area (Pendergrass 1996 reported in Wilson et d.
1993, Pendergrass et d. unpuldished data). But shrub cover and density either dayed the ssmeor
increased with burning.

More rigorous studies show more encouraging results. After asingle prescribed burn at
Finley National Wildlife Refuge, aboveground vegetative biomass of rose was one-fifth that in
controls(Clark and Wilson 1997). Reproductive hiomassthe year ater burning was one-nirth
that incontrols. These resuts docunment the decrease in rose stature observed by others.
Moreover, frequency of rose within 625 an? quadrats declined 20% with burning (and not at al in
controls), suggesting some nmortality. Many shrubs (including rose) did die after prescribed
burning at the Danebo Wetland (Clark and Wilson 1996). Mortality was 60% in burned plots,
compared to 27% in unmanipulated plots. In contrast, three years of mowing with removal of cut
material caused almost a doubling of shrub cover, and survival was equd to that in unmanipulated
plots.

In one upland prairie, burning twice in three years reduced shrub cover (largely poison oak
and rose) to 50% of that in unman puated plots (Wilson and Clark 1997). But three years of
annua mowing was even better, with shrub cover 40% that in unmanipulated plots and a
favorable impact on native plants. Both burning and mowing stimulated flowering of Kincaid's
lupi ne and egg-laying by Fender’s blue butterfly.
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Recommendations for control

Biological control is not an option to land managers because control agents are
unavailable at this time.

Prescribed fire will definitely decrease shrub stature. As aresult, repeated burning can
probably be effective in stopping shrub expansion where shrub cover is still low. And recent
evidence of shrub mortality with burning is encouraging. But whenshrub cover is high, a
decreased stature will do little to improve the growing conditions of native species.

Mowing performed poorly inone wetland prairie, but was surprisingly effective at shrub
control and promoting native speciesin an upland prairie. More research is needed to better
understand the response of poison oak, rose, and other shrubs to mowing.

The mixed results of available studies makes it difficult to make strong recommendations.
The effects of shrub invasion are so detrimentd to praries, however, that chemica control is
worth considering. We recommend further studies to evaluate herbicide effectiveness against
prairie shrubs and safety for non-target native plants and animals. Herbicides might be
particularly useful for 2opping an advarcing front of dense shrub invasion, where ndive plants
and animals have dready been largely lost. We advise against spray application of herbicide in
native prairies, suggesting instead manual application with wicking wands or brushes.

We also recommend burning or mowing to control poison oak and rose, repeated every 1-
3years. Because of possble adverse effects of burning and mowing, we recommend that prairie
responses be monitored so control measures can be adjusted as necessary.

Finaly, we recommend the search for new methods of shrub control. For example, all
burning and mowing studies have looked at control in early fal. Burning or mowing earlier in the
season might improve their effectiveness. Another promising technique is cutting shrubs, alowing
their branches to cure, and then burning. Hotter fires with the heavier fud loads might kill more
shrubs. On the other hand, hotter fires might also kill native species.
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