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Nerstrand Big Woods state park contains a remainder of Big Woods that once covered south central MN. Since 1990, annual precipitation in the area have increased over 1900-1989 averages by 19%. Changes in precipitation has resulted in the loss of over 200 acres of mature forest across the southern half of the park. Limited vertical/lateral drainage has resulted in a nearly complete die-off of overstory vegetation and a reduction in canopy closure that often exceeds 75%. A shift in community structure is being observed, and includes stand replacement by green ash, a species susceptible to the impacts of emerald ash borer, which has been identified within 25-miles of the park.

Die-off patches have been inventoried and a pilot planting monitored to determine the suitability of species to current site conditions. A total of four 1.25-acre (235’ x 235’) plots were planted in 2019 and included herbicide treatment and installation of tree protection. This pilot planting serves as a trial of species that may be more tolerant of current/future site conditions. Growth metrics, including survivorship, tree height, and stem caliper measurements will be re-evaluated at year 1, 3 and 5 to evaluate performance. In addition, 30-year-old releve plots were resampled in 2020 to better characterize changes in the plant community that are occurring as a result of the changing climate and increased precipitation.

First year survivorship data show a 40% mortality rate across the species planted, with a high correlation between species and mortality rate. Populus deltoides and Acer saccharinum had the lowest mortality rates of 9.8% and 15.9%, respectively. Celtis occidentalis and Quercus bicolor had the highest rates of mortality, with 28.6% and 45.7% respectively. Results from this study will help inform decision making on management questions about how to re-vegetate die-off areas in light of climate change and Emerald Ash borer impacts.  


