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R eed canarygrass (Phalaris arundinacea)  is an aggressive pest plant
that has established in formerly forested wetlands of southeastern
Wisconsin. A lthough reed canarygrass tolerates a wide range of
nutrient and moisture levels (Lavergne and Molofsky 2004) , sev-
eral investigators have found that heavy shade reduces its ability to
grow and germinate (K ephart and others 1992, T hompson 1995,
Lindig-C isneros and Zedler 2001) . To test this finding, we con-
ducted a high-density (one stem/m2) planting of mostly bareroot
trees and shrubs in a reed canarygrass monoculture as a potential
long-term replacement of the invasive grass. H ere, we discuss ini-
tial survival of planted woody species and understory diversity in
five pre-planting treatments during two growing seasons.

Our study site is part of the H uiras Lake N atural A rea in
northern Ozaukee C ounty, W isconsin, north of Milwaukee. T he
site is a 3-acre (1.2-hectare)  field of reed canarygrass planted
more than 35 years ago on a hydric silt loam and surrounded on
three sides by swamp forest. 

Following a hard freeze in late fall 2002, we sprayed mowed
and unmowed stands of reed canarygrass with a 1-percent solu-
tion of glyphosate. We intended that this treatment would sup-
press the grass for at least two growing seasons so that the
planted trees and shrubs would have sufficient time to grow
without competition. In the spring following herbicide applica-
tion, we established five treatments: 1)  control (no herbicide in
two 941-m2 plots) , 2)  herbicided and burned ( four 9,830-m2

plots) , 3)  herbicided and plowed (one 360-m2 plot) , 4)  mowed
and herbicided (121,165-m2 plots) , and 5)  herbicided only ( six
1,992-m2 plots) . We predicted that the herbicide-only plots
would have the highest survival because the treatment would
enable the dead reed canarygrass to mulch the newly planted
trees, protecting them from desiccation and weeds. 

In spring 2003, we planted 16 species of native trees and
shrubs in numbers sufficient to test for significant differences in
survival (Table 1) . In fall 2003 and fall 2004, we counted sur-
viving trees and found significant differences among species.
Survival of the planted species was significantly higher in the
plowed treatment than all other treatments, followed by burned
plots. H erbicide-only and mowed treatments did not differ sig-
nificantly but had higher survival than the controls. Survival
varied greatly by species. For example, more than 80 percent of
green ash (Fraxinus pennsylvanica)  survived in plowed, burned
and herbicide-only plots compared to 56 percent in mowed plots
and 16 percent in controls. Survival was also relatively high for

redosier dogwood (C ornus sericea) , silky dogwood (C .  amomum)
and elderberry (Sambucus canadensis) , but notably poor for paper
birch (Betula papyrifera) , yellow birch (B.  alleghaniensis) , and
pussy willow (Salix discolor) . C ontrary to our prediction, a
mulch-effect in herbicide-only plots did not result in high rates
of survival, despite drought conditions in 2003. 

We also surveyed herbaceous vegetation in ten 1-m2 quadrats
in each treatment and found that the Shannon-W iener diversity
of herbaceous species established after removal of reed canarygrass
varied by treatment. C ontrol plots had the least diverse herba-
ceous community, followed by herbicide-only plots. H erbaceous
diversity in the plowed and burned treatments was the highest (p
< 0.05) . H erbaceous species found within the plots included both
exotic weedy species, such as C anada thistle (C irsium arvense)  and
Queen A nneÕs lace (Daucus carota) , and native species, such as
swamp vervain (Verbena hastata)  and boneset (E upatorium perfo-
liatum). We found all of these species throughout the four experi-
mental treatments, although the herbicide-only plots were more
frequently dominated by reed canarygrass. 

A t this point in our study, we have found that treatments
resulting in the highest herbaceous diversity also have the high-
est woody species survival. Plowing and burning following a suc-
cessful herbicide treatment both gave good results in that
respect. T he ability to plow a wet meadow may be limited in the
spring, so chemical treatment followed by burning may be the
most effective and feasible of all the pre-planting treatments. 

Since these results may be site-specific, we expanded the
study in 2004 to include a nearby site that has soil, vegetation,
and hydrology similar to our primary site and to a considerably
wetter site in neighboring Washington C ounty. G iven our cur-
rent results, we recommend a late-fall application of glyphosate
followed by a spring burn for high survival of woody species
planted in a reed canarygrass monoculture. Burning also makes
it easier to plant and subsequently locate the trees and shrubs. 
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