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Seed predation in areas of the invasive plant common buckthorn (Rhamnus cathartica)  
in the UW Arboretum 

Kristina Bartowitz 
Nelson Institute for Environmental Studies 

UW–Madison 
 
Invasive plant species can drastically alter ecosystem function and structure, plant communities, and 
animal abundances. Many of these alterations arise from direct impacts of the invaders on native species; 
however indirect impacts can be cryptic yet widely felt. Seed predator behavior changes can broadly 
impact native plant populations by altering the invasion potential by non-native plant species, and 
limitations brought on by seed predation may have detrimental impacts on restoration. Understanding 
indirect impacts of invasions can assist with restoration efforts. I will be studying whether common 
buckthorn (Rhamnus cathartica) can alter habitat structure and plant species composition in a way that 
influences native plant seed survival via choices in seed predation by small mammals.  
 

Bet-hedging in restoration planting experiments at Teal Pond Wetland 
Jim Doherty 

Department of Botany  
UW–Madison 

 
Created and restored wetlands often lack variation found in natural wetlands. If restoration practitioners 
grade substrates to a single elevation or plant seed from a single source they run the risk of achieving a 
single suboptimal outcome throughout their project site. If they instead opt to vary substrates and seed 
sources, they would likely achieve favorable outcomes in at least some areas; such bet-hedging strategies, 
essentially “betting on” more than one approach, can be useful when the optimal approach is unknown. 
Wetland microtopography (variation in substrate elevation) and seed source affect plant establishment in 
restorations, but ideal substrate elevations and seed sources for a given site are seldom known in advance. 
We conducted two experiments within the Arboretum’s 4.9-ha Teal Pond Wetland restoration project to 
test how various forms of microtopography and seed sources affected the establishment of planted 
tussock sedge (Carex stricta) plugs. In the microtopography experiment we built shallow depressions, soil 
mounds, and other manipulations to vary soil moisture levels for planted plugs. In the seed source 
experiment we planted 400 plugs grown from each of two seed sources, in a common garden experiment. 
In both experiments plant growth and survival differed by treatment, illustrating that small variations in 
protocols could widen the range of restoration outcomes. In the microtopography experiment, variation 
associated with treatment helped some plants withstand a drought in 2012 and high rainfall in 2013, 
suggesting that more variation (in protocols and outcomes) could be advantageous during unexpected 
conditions.  
 



Evidence for limited hybridization among Midwestern Spiranthes (Orchidaceae) 
Matthew C. Pace 

Department of Botany  
UW–Madison 

 
Spiranthes (ladies’ tresses) are a complicated group of primarily North American orchids that challenge 
the identification skills of botanists, ecologists, and wildflower enthusiasts. Plants of a single species are 
often extremely variable in their morphology, with many intermediate forms between species. 
Hybridization has been proposed as one explanation for this confusing variability. However this 
hypothesis has not been tested at the genetic level for most purported hybrids or hybridizing species. My 
phylogenetic research for the first time confirms limited hybridization between Spiranthes 
magnicamporum (Great Plains ladies’ tresses) and Spiranthes cernua (nodding ladies’ tresses). These data 
allow for the clarification of morphological differences between the parents and hybrid offspring, 
ultimately leading to a better understanding of species interactions, diversity, and conservation. 
  

Research on deer ticks and tick-borne pathogens in Wisconsin and the Arboretum 
Jordan Mandli 

 School of Medicine and Public Health 
 UW–Madison 

 
During a collection of small mammals in the late summer of 2010 of the UW Arboretum, researchers 
came across something they weren’t expecting. Careful evaluation of a trapped white-footed mouse 
revealed an organism almost too tiny to see, a single larval tick. The tick was identified as Ixodes 
scapularis, the deer or blacklegged tick, the vector of Lyme Disease. In response to this finding, tick 
collections in Madison’s urban parks and the UW Arboretum were initiated in 2011. Surprisingly, 
significant populations of ticks were discovered at multiple sites within the Arboretum as well as several 
of Madison’s urban conservancies. Larvae, nymphs and adults were all found, providing proof of 
establishment of the population. During 2012 and 2013, collections have continued and expanded to 
follow the invasion and to survey the prevalence of tick-borne pathogens that threaten the community’s 
health. This presentation will describe ticks commonly found in Wisconsin and the pathogens transmitted 
by these ticks in Wisconsin. We will also discuss methods of personal and property protection as well as 
provide an update on research on the deer tick invasion of Madison, Wisconsin. 
 

Keynote Address: Lessons from 57 years of succession in Noe Woods 
Dr. Tom Givnish 

Allan Gleason Professor of Botany and Environmental Studies 
UW–Madison 

 
When Madison was first being settled, Noe Woods was a black oak/white oak savanna. Open-grown trees 
with a spreading growth form were lost by the beginning of the 20th century, and successional studies of 
this forest began in 1956. The first summary of succession at Noe Woods was published in 1985, and 
raised serious questions about what would happen to this stand in the future. Several of those questions 
can now be answered after an additional 28 years of monitoring. The answers have a number of 
implications for how the UW Arboretum should manage Noe Woods in the future. 
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Wetland Restoration Research at University of Wisconsin Arboretum 
 

Jim Doherty 
Department of Botany  

UW–Madison 
 

Stormwater inflows to UW Arboretum change the structure and function of wetland plant communities 
therein, and often favor highly productive invasive species at the expense of more diverse native 
vegetation. Many of the wetlands subject to inflows have been eutrophied, invaded, or partially replaced 
by stormwater treatment infrastructure (e.g., retention ponds). Still, wetland research at the Arboretum 
remains highly relevant because urban wetlands in most areas face similar stressors and require new 
approaches to restoration. In recent projects we collected data on water quality, plant diversity, plant 
productivity, and soil characteristics in the ponds and wetlands surrounding Curtis Prairie, and 
implemented restoration plantings nearby. Research data was archived to augment existing Arboretum 
monitoring efforts, experimental plantings furthered Arboretum restoration efforts. Projects provided 
opportunities to collaborate with Arboretum volunteers, Arboretum staff, and UW engineers. Some of the 
data gathered suggest that: 1) existing stormwater treatment infrastructure is partly, but not entirely, 
effective at removing nutrient contaminants like phosphorus and nitrogen from inflowing water, 2) 
dominant species identity (e.g., dominance by an invasive grass vs. a native sedge) is a strong determinant 
of plant diversity and productivity, and other wetland ecosystem services, e.g., water quality 
improvement, and 3) in restoration projects where conditions are highly variable, artificially enhancing 
microtopography could help increase the likelihood that at least some plants establish. Together, our 
research highlights the UW Arboretum’s capacity to support rigorous scientific research, even as new 
challenges and opportunities for restoration arise.  

 

Landscape effects on Spotted Wing Drosophila infestation in raspberries 
 

Emma Pelton 
 Departments of Agroecology and Entomology  

UW–Madison 
 

Spotted wing drosophila (Drosophila suzukii [Diptera: Drosophilidae]) (SWD) is an emerging pest in 
Wisconsin soft-skinned fruits including raspberries, blueberries, cherries, grapes, strawberries, and other 
specialty fruits. SWD was first detected in Wisconsin in 2010, but was not reported as an agricultural pest 
until fall 2012 when many raspberry growers statewide reported damage. While SWD has been a 
significant pest in the Pacific Northwest and Eastern states for 3–5 years, the fly is relatively new to the 
Upper Midwest and some aspects of its life history including if and where it overwinters and the flies’ 
reliance on wild fruit hosts is still unknown. Possible overwintering sites and wild fruit hosts are largely 
found in woodlands, thus raspberry farms in heavily wooded landscapes may experience infestation 
earlier in the season and with greater season-long pest pressure. To detect overwintering populations, I 
conducted a preliminary monitoring study over the winter of 2012–2013 at 5 sites in Dane County. While 
I did not detect any SWD over the winter (except for 2 males in a high tunnel in December), early 
summer population patterns suggest the flies are likely overwintering and further monitoring must be 



done to determine their overwintering sites. To determine whether wooded landscapes are driving 
infestation by providing alternate hosts and/or overwintering sites, I monitored season-long at 20 farms in 
Southern Wisconsin in 2013. Preliminary results suggest that landscape may affect early season 
populations and variation between farms in fruit infestation and trap catches suggest landscape, as well as 
management and growing degree days may be driving infestation patterns. 

 

Effects of climate change and land cover on the subnivium, a seasonal refuge beneath the snow 
 

Sonia Petty 
Department of Wildlife Ecology 

UW–Madison 
 

Winter is a season of energetic deficits and nutritional limitation. Many organisms endure the winter 
season by using the subnivium, a below-snow thermally stable seasonal refugium. The subnivium forms 
when a snowpack traps heat that is released from the soil. As warm air moves up through the snow layers 
it carries water vapor, which condenses as the air cools, resulting in a base layer of snow that is loose and 
granular. Because the insulation of snow is dependent on snow depth and density, the stability of the 
subnivium varies with land cover type. Increasing temperatures across the Northern Hemisphere and 
especially in the winter months have led to important changes in precipitation patterns and snow 
characteristics. Notably, in many northern regions snow extent, depth and duration are generally 
decreasing while snow density is increasing. These changes are likely to have important consequences on 
the thermal profile of the subnivium, although they have not yet been quantified, nor has the influence of 
land cover types been explored. To quantify the effects of climate change on the subnivium, we are using 
a micro-greenhouse (2.5 x 2.5 x 2 m) that maintains a temperature of 5° C warmer than outdoor ambient 
temperatures, and automatically open during precipitation events. Prior to the first snowfall in winter 
2013-2014, we secured temperature data loggers to the ground, both inside and outside the greenhouse, to 
measure the subnivium temperature throughout the winter. In addition, we have placed temperature data 
loggers in three different land cover types; prairie, deciduous forest and coniferous forest. At each of 
these sites we are measuring the variation in snow characteristics (depth and density) to better understand 
the importance of land cover in promoting and maintaining the subnivium. The results of our study will 
inform future efforts in climate change adaptation, especially for those winter-adapted organisms that 
depend on the subnivium for survival. 

 

Adaptive restoration in and near the UW Arboretum: Teal Pond Wetland, Lower Greene Prairie, 
and Harlan Hills Meadow 

 
Botany 670: Adaptive Restoration Lab 

UW–Madison 
 
Adaptive restoration links theory and practice of restoration. It uses experimental and control ecological 
treatments on-site to make implementation of restoration as efficient and informed as possible. This work 
is the product of Dr. Joy Zedler’s Botany 670: Adaptive Restoration Lab for interested stakeholders of the 
UW Arboretum and Harlan Hills Meadow. The purpose of this project was to identify restoration knowns 
and unknowns for three sites and recommend experimental approaches that would assist restoration 
efforts. Teal Pond Wetland is currently a degraded sedge meadow with woody invasive remains covering 
ground. Experimental burning and chipping of the remains, planting a native sedge meadow understory 



and oak plantings will help inform its restoration to wet meadow in the understory and a savanna 
overstory. Lower Greene Prairie is currently a reed canary grass invaded, restored prairie ecosystem; 
experimental plantings of oak savanna species may assist its recovery to a wet oak savanna. Harlan Hills 
is currently a “novel” low-diversity native grassland, and experimental plantings will help inform its 
restoration to more diverse prairie that is aligned with the community’s vision. We recommend convening 
the Adaptive Restoration Task Force to oversee the experimental implementation, monitoring, and 
evaluation cycle necessary for the Arboretum’s projects and for the Harlan Hills urban prairie restoration. 
 

	  


