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Abstract. This study looks at several different technigisesemoving cheatgrass prior to
planting native grasses. Solarization, plowing #redapplication of an herbicide were
implemented on three test plots at Camp Polk Meaddisters, Oregon. At this point in the
study, solarization has proven to be very effecéiveemoving cheatgrass and greatly reducing
the number of viable seeds within the test plotheDmethods of cheatgrass removal may be as

effective and less labor intensive than solarizatio

Introduction

Bromus tectorum, also know as cheatgrass, is an annual grasssthative to Eurasia.
After its introduction on the east coast of thetddiStates in the 1800'’s, cheatgrass spread to
every State in the U.S., including Alaska and Ha@aSDA Plants 2008). Cheatgrass is an
annual grass that thrives on rangelands, roadgpassires and other disturbed sites. After a
disturbance (e.qg. fire or intense grazing) cheagia capable of quickly colonizing a site and
preventing the recovery of native species. Tédd fs accomplished by effectively accessing
shallow soil moisture, producing large quantitiéseeds and altering fire return intervals
(Humphrey and Schupp 2004). Management of thiasive species has been a great challenge
that will continue long into the future.

There is a wide variety of techniques that haventEmployed to remove cheatgrass prior
to restoring native vegetation. Burning, plowidgking, mowing, grazing and herbicides are
some of the options that have been utilized (PeR806). These options vary in effectiveness
based on the applications of the treatment, pre-past-treatment climatic conditions, soil
moisture, timing and other factors. The use @ for remove cheatgrass prior to revegetation has
been a common practice in many areas in the Paiiithwest. A controlled burn in the spring

can reduce cheatgrass densities by as much ash@0fdllbwing year (Brooks et. al. 2004). In



addition to removing cheatgrass, fire may also hawaesirable outcomes by removing native
vegetation or allowing for the further proliferatiof invasive plants if seeding is unsuccessful.
Careful consideration must be taken when choosteglaique for removing cheatgrass prior to
revegetation.

There are many factors that need to be examinkedebeéeciding which technique will be
most effective. The first question that must beedds: To what extent has the cheatgrass
encroached onto the site? In some cases, cheatgraachment is minimal and can be
controlled by mowing or spraying areas that havenbevaded and encouraging growth of
native vegetation. On other sites, cheatgrasoanbment is extensive and a more invasive
approach must be used in order to control the inmaand restore native vegetation.

Camp Polk Meadow is located near Sisters Oregdrhan a long history of grazing and
agricultural production that has resulted in chesegg encroachment. Some locations in Camp
Polk Meadow are approaching a monoculture of chassgwith very few native plants
remaining. The objective of this study is to exaenihree techniques for removing cheatgrass
and to determine the effectiveness and feasilofigpplying them to larger portions of Camp

Polk Meadow.

M ethods

The Spring 2008 Restoration Ecology class staté@loping a plan for removing
cheatgrass at Camp Polk in early April. We disedsseveral experimental designs and looked
at the benefits and drawbacks of each. After s¢scussion periods and one field visit, a
final experimental design was developed. On Ma30®8, the class began implementing the

final experimental design.



We decided to create two test plots that were étm wide and 15 meters long with a
half-meter buffer surrounding the plots. A deaiswas made to create a third plot in November
2008 in order to compare the use of an herbicidertove cheatgrass. After the treatments
were completed, a silt fence was to be installedirad all three plots and between the plots in
order to prevent cheatgrass seeds from encroactimthe study or transferring from plot to
plot. Specific details about each plot are elateor&elow.

Plot #1 — SolarizationT he first test plot was solarized on Md; 2008. We used a
rototiller to break up the soil and stir in the @bground plant material. Some of this plant
material was raked into piles and removed entifr@yn the test plot. The plot was raked flat
and saturated with about 200 gallons of waterreat transported from a nearby pond using
buckets. After water was applied, the plot wasetedt with 3mm clear plastic. The plastic was
pinned down on the edges by soil and rocks to pitevérom blowing away in the wind. On
June 19, the plots were checked and the plastiewa®ly intact, but it had largely
disintegrated a month later and was completely vethi@n July 21. On this date a silt fence
was installed around the plot.

Plot #2 — Plowing: In this test plot we want to look using a plow toypthe cheatgrass
seed bank to a depth that the seeds cannot etfgcterminate. Plowing, if successful, could be
a more feasible option than solarization when &pipio larger portions of the meadow. We
chose to use a moldboard style plow because # flip soil in larger sections than a disk, which
cuts smaller pieces and may distribute cheatgeesdsshroughout the soil. A disk is commonly
used in Central Oregon for cultivation becausénefrocky soil. In the flood plain at Camp Polk
Meadow, the soil is sandy and few rocks are presaith will allow for the use of a plow. On

November 14, 2008, the second plot was plowed wusimgldboard style plow. This plow dug



to a depth of approximately 8 inches and flippezlgbil. This action buried the majority of the
dead cheatgrass material and provided a new sfalcgu At that point, the plot was lightly
raked to level the soil surface to prepare for sgpdA slit fence was installed around this plot

after it was plowed and seeded on November 14.

Plowing Plot #2 Plowed plot on left, solarized plot on right

Plot #3 — Herbicide Application:We contacted Rick Leeper at Round Butte Seed
Growers who recommended that we incorporate gtesthat is treated with an herbicide. A
new product called Plateau, which is an imazapimamum salt (USDA, 2008), is being used
by Round Butte that kills annual grasses withollinkj perennial grasses and shrubs. Plateau
has been used by land management agencies, gendt@vners and highway departments to
control medusahead, cheatgrass and other undespiaits. In addition to killing existing
plants, Plateau also acts as a pre-emergent dadditain species of plants as they attempt to
germinate.

On November 14, 2008 we removed a portion of teldcheatgrass material from the
plot. This was done in order prevent the deadtgnass material from intercepting the spray
and not allowing it to hit the small green cheasgrahoots and the soil surface. The plot was
then seeded and lightly raked. The herbicide Ramia; which is a generic version of Plateau,

was applied on November 17, 2008 by Round Buttel &ewers using an ATV and a boom



sprayer. Panoramic was applied at a rate of 6esiotproduct per acre and mixed to 20 gallons
per acre. The silt fence was installed aroundglison December 7, 2008.

Seeding: A custom seed mix was created and donated by RButid Seed Growers.
The seed mix was roughly two pounds and considt80% Idaho fescue (9.6 ounces), 30%
squirrel tail (9.6 ounces), 15% sandburg’s blueg(ds8 ounces), 15% blue bunch wheatgrass
(4.8 ounces) and 10% Great Basin wildrye (3.2 osncAll three plots were seeded evenly
using a broadcast spreader on November 14, 20@8c&lhulated density is approximately 15
Ibs. per acre. After seeding, the plots were hgraked to bury the seed to a depth of no more

that one half inch.

Spreading native seed

Irrigation: It may be possible to use water from Whychus Cieekder to grow native
vegetation in portions of Camp Polk Meadow after ti-meander project. We would like to
look at whether irrigation is helpful in the esiahiment of natives. Irrigating during the first
season might result in more plants surviving afemination which could lead to a greater
dominance over cheatgrass. We looked at settireggravity-fed irrigation system but realized,
through contacting local plumbing supply shopst tha small drop in elevation would not be

sufficient for automatic irrigation. Instead, wdlvaand water the plots during the most critical



dry periods. According to Rick Leeper, the modiaal time to water is during March, April

and May. Native plants have adapted to the extsedrg summers on the high desert but do not
fare well with a dry spring. Dry periods in theigg can kill the young seedlings which, at this
point in time, will have very small and shallow t@ystems. Half of each of the three plots
should be irrigated during dry parts of the figstisg after seeding. A decision could be made to

continue irrigation into a second season if itesessary.

Results/Discussion

It is hard to determine which plot will establigte greatest numbers of healthy native
plants. | assume that our study will show thagjation, if implemented properly, has a
significant impact on establishment of natives. t&/& very critical to the growth of existing
plants and especially important to the germinasind growth of new plants. This limiting factor
might be the key to revegetation of Camp Polk Meadothe future. It will also be very
interesting to see the differences between solarizgplowing and the application of an
herbicide. Solarization has been demonstratee teeby effective at killing cheatgrass seeds.
Even five months after removing the plastic frora Holarized plot, very few seeds had
germinated. In fact, one area where the silt fédrazbdeteriorated allowed several seeds into the
plot, which germinated and provided a strong catti@the bare solarized soil (see photo on
next page). The majority of the plot had very f@eds that had germinated. One of the
problems with solarization is that the heat cowdgidnegative effects on soil microbes and
nutrients. This may result in slower establishnm@matives. It might be necessary to amend

solarized plots.



Cheatgrass that germinated in the solarized plot. Notice that it has
entered the plot from outside through a hole in the fence, and the
adjacent solarized areas(foreground) remain bare.

Plowing is a much cheaper and much less labonsnte alternative than solarization. If
it proves to be successful it could be appliecatger portions of the meadow (10 acres or more).
In the plot we plowed, there was cheatgrass tlthhdi get entirely buried which contained
seeds of unknown viability that had not droppednftbe plants (see photo of plowed plot).
These seeds may germinate and cause problemswbyr establishing native plants. It may
have been possible to mow the plot prior to plowmgrder to more successfully bury the seeds.
Another option could have been to use a larger madb plow that could have dug to a greater
depth and completely bury the cheatgrass seed bank.

The application of Plateau could prove to be \effgctive at removing cheatgrass and
allowing natives to re-colonize. This techniqueldalso be applied at a larger scale or it could
be used in conjunction with plowing to achieve diesired results. One issue with that arises
with the use of this herbicide is that it can s@sgrthe growth or kill native grasses and forbs. A
list of species and how each is affected by Plaie@uovided at this website:
http://www.tinyurl.com/5b4qej. In the test plbt was treated with Panoramic, very few native

grasses or forbs were present.
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