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Gardner Marsh is a significant wetland
 Gardner Marsh occupies the northeasternmost 83.8 hectares 
(207 acres; just over 16%) of our 510-hectare (1260-acre) 
Arboretum. Yet most visitors see only shrubs and trees along the 
Mills Street entrance, and people who stroll on the boardwalks 
within Gardner Marsh see mostly invasive plants—hybrid cattails, 
buckthorn, and common reed. Those who whiz by along Fish 
Hatchery Road view mostly trash, weedy plants, and dead trees. 
 It was not always so. In 1936, when UW acquired 190 acres 
of this land (thanks to Louis Gardner’s $15,000 donation), the 
marsh was a diverse sedge meadow with several rare plants 
(Irwin 1973). Over the years, the land experienced considerable 
disturbance, including dredging and channel construction (Fig. 
1), followed by water level drawdowns and fire. But the wet 
meadows were still diverse in the early 1970s when Harriet Irwin 
(1973) recorded the presence of 103 herbaceous species. 

Gardner Marsh is succumbing to invasives 
 Irwin’s 1972 map shows seven plant communities, which 
she called: tree, aspen, shrub, wet meadow, Aster-Solidago, 
Calamagrostis, cattail and nettle. The most diverse areas were 
the two islands (Fig. 2) that were created as a part of Leopold and 
Longenecker’s 1935 plan (Irwin 1973); in both, Canada blue-
joint grass was the most frequently occurring species. 

 Today, the islands and nearly all of Gardner Marsh are 
dominated—or threatened--by invasive plants. We lack a 
comprehensive survey, but recent aerial photos (Fig. 3) suggest 
that cattails (invasive Typha), reed canary grass, common reed, 
buckthorn, and honeysuckle predominate.
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Figure 1. Gardner Marsh in 1937, showing excavation of the lagoon 
and filling to build the lake-side road and parking area.

Photo by M. Healy
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 In fall 2005, the Botany 670 (Adaptive Restoration) class 
measured approximately 0.6 hectares (1.6 acres) of invasive 
cattails north of the lagoon and east of the boardwalk. Cattails 
had expanded more than 22 m (70 feet) northward since Isa Woo 
studied the area in 1999 (Woo and Zedler 2001). That’s over 
4 m (12 feet) per year. The tiny remnant of sedge meadow that 
remains is clearly threatened, because diversity drops as invasive 
cattails gain dominance (Frieswyk 2005).

Sedge meadow remnants   
could still be rescued
 It’s not too late for native plants to regain 
dominance; the question is how to eradicate the 
cattails. A technique that works where water 
levels can be controlled is to cut or burn the stems 
to ground level and then raise the water level to 
flood and smother cattail rhizomes (belowground 
stems). With upright leaves, which act like 
snorkels, oxygen readily moves belowground. 
Without leaves, high water covers the stubble, 
inundation deprives the rhizomes of oxygen, 
live tissues switch from aerobic to anaerobic 
respiration, and ethanol accumulates. Deprived 
of oxygen and intolerant of ethanol, the rhizomes 
begin to break down in as little as eight hours 
(Sale and Wetzel 1983). It is not clear how long 
it takes to kill all rhizomes, however, and a single 
live rhizome can resprout and regrow vegetatively. 
 Because we cannot control water levels in 
Gardner Marsh, and because additional control 
measures might be needed, an experimental 
approach is suggested. The highest priority is to 

address cattail expansion into a small remnant sedge meadow, 
just northeast of the boardwalk.

Adaptive restoration
 In an adaptive-restoration context, the Botany 670 class 
(Fig. 4) began learning how to push back the cattails in Gardner 
Marsh with an experiment at the boundary between cattails and 
sedge meadow. We are asking: Would sedges that are either 

cut or burned die with inundation in spring, just 
like cattails? To find out, we cleared a wide band 
of cattails around the border of the cattail stand 
on November 26, 2005. All the cattails and some 
of the sedges within the border were cut by two 
restorationists, Gary Neu and Bryan Huberty, with 
help from “volunteer” Paul Zedler. I counted cattail 
shoots in 28 plots (range 2-44/m2; mean = 23/m2) 
within the 165 x 6–m border (Figs. 5-6). Using these 
data, I estimate that the team cut 22,770 cattail shoots 
that day, or nearly 3000 per person per hour. 
 The border will accommodate 36 experimental 
plots, where we can record cattail and sedge 
responses in spring 2006. If sedges are resilient to 
cutting, the sedge meadow should expand into the 
border, especially if additional measures are taken 
to eradicate cattails. Thus, in 2006, experimentation 
can continue based on plans developed by the Botany 
670 class. They suggest that the Arboretum burn 
the 0.6-hectare patch of cattails in fall. Burning 
is a cheaper alternative to cutting with a similar 
effect—removing snorkels. Burning the entire 
patch would reduce changes of cattail reinvasion 
into the experimental border area, but we do not 
expect the sedge meadow to regrow rapidly enough 
to recover before cattails move back into the stand. 
Experimentation would thus proceed from the edge 
of the stand to the core. 

Figure 2. The northern part of Gardner Marsh on November 21, 2005.  Most of the 
herbaceous vegetation is invasive Typha, but a small sedge meadow persists inside 
the trees along Wingra Creek.  Photo by Mike Healy.

Figure 3. The southern part of Gardner Marsh on November 21, 2005.  Shrubs (es-
pecially buckthorn) and invasive Typha cover much of the area.  Five experimental 
“minnow ponds” are visible; these were part of the Arboretum’s 1948 master plan 
(cf. Irwin 1973).  Photo by Mike Healy.
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 The experimental treatments would compare three cattail-
control treatments: burning alone, burning + cutting, and burning 
+ herbiciding. Herbiciding is proposed for early spring. Cutting 
will need to occur as cattails resprout. Herbicide (0.75% solution 
of glyphosate) would be painted on young cattail sprouts. The 
herbicide would be absorbed by the growing plant, killing both 
roots and shoots. Herbicide application would be done by hand or 
with a backpack sprayer, avoiding native plants.
 The class also recommends identifying eight additional but 

unburned plots that are dominated by cattails to serve as a 
controls for interannual variability in cattail growth. They suggest 
we record weekly water levels in the burned area throughout the 
growing season. 
 To track the ability of treatments to reverse cattail expansion, 
we would survey vegetation for cover of all species along a 
transect line down the middle of each plot, measuring the position 
of the cattails and native species.

Continued restoration 
 The treatment that offers the best cattail control and most 
facilitates the spread of sedge meadow species would be applied 

in subsequent phases, as restoration moves 
south and west throughout much of Gardner 
Marsh. Treated plots need to be compared 
with control plots to show if each year is 
“good” or “bad” for cattails. If none of the 
treatments sufficiently reduces cattails, the 
water depth–duration data might explain 
results. A low-water year could sustain 
cattails and lead to the need for repeated 
treatments.
 Once a preferred method of cattail 
removal is selected for Gardner Marsh, 
efforts can shift toward recovering the 
diversity of forbs that characterize sedge 
meadows. Fire can enhance germination of 
sedge meadow species (Kost and DeSteven 
2000), but seeding might be needed 
to speed revegetation and discourage 
colonization by undesirable species. 
Because we are unsure about the species 
that should or could be restored to Gardner 
Marsh’s sedge meadows, we propose an 
experimental approach with seeding and/or 
planting. The list of species that Irwin 
(1973) found in Gardner Marsh will be our 
guide.

Figure 4. The Adaptive Restoration Lab developed plans for ex-
perimental removal of invasive Typha and revegetation of sedge 
meadow along the edge of one cattail stand.  Two members of the 
class, Bryan Huberty (right) and Gary Neu (center back) cut the 
swath seen in Figure 5.

Figure 5. Plot Design. The Botany 670 Class Plan calls for buring the entire Typha stand, 
with plots set up along the transition from sedge meadow to cattails (Typha monotype). The 
three treatments (burning; burning + herbicide; burning + cutting) would be randomly as-
signed to replicate 4.5 x 6-m plots..

Figure 6. Cut stems of invasive Typha, shown here with a dusting of 
snow, will be inundated in spring 2006 if we have sufficient flood-
ing.  Prolonged inundation should smother the rhizomes in this first 
experimental cattail-removal effort.
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Figure 7. Chihiro Inoue (in canoe) and Thérèse Aschkenase surveyed the aquatic plants 
of Gardner Marsh for the Botany 670 Adaptive Restoration plan.


