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History: Wildwood Park consists of 54 acres of land located in the center of Radford, Virginia 
across from Bissett Park. A small stream, Connelly’s Run, flows north through the park. It flows 
under Norwood Street and empties into the New River at Bisset Park. In the late 1800’s 
Connelly’s Run was used as a boundary between East Radford and West Radford. The City of 
Radford purchased the land for Wildwood Park in 1923. In 1929 a swimming pool was built 
along Connelly’s Run and the area became Radford’s first city park. In the decades since, city 
leaders have proposed ideas such as constructing a two-lane road through the park. Many 
citizens voiced concerns over safety and jeopardizing the parks peaceful atmosphere. Numerous 
walking trails and footbridges across Connelly’s Run also extend through the park. The park is 
known for its rich diversity of wildflowers and flowering trees. Another prominent natural 
feature of Wildwood Park are the limestone cliffs which came as a result of quarrying in 
previous decades. In recent years Wildwood Park has been a center of study and revitalization 
for students and professors at Radford University as well as other groups within the city such as 
Pathways for Radford.  
 
Species Background: Tree of Heaven (Ailanthus altissima) 
Tree of Heaven is a deciduous tree which is Native to northeast and central China and Taiwan. In 
some regions this tree is also known as paradise tree, Chinese Sumac, stink tree of Ailanthus. 
This tree is an invasive species which was first introduced to the United States in the 
Philadelphia area in the late 1700’s. Tree of Heaven was later introduced to the West Coast by 
way of immigration in the mid 1800’s. Tree of Heaven is highly tolerant of poor soils which 
allows it to thrive in most environments. It also has very little issue with disease and insects. This 
species can grow anywhere from 80-100 feet in height and can reach 6 feet in diameter. The bark 
of the tree is smooth and the color ranges from light brown to gray. The leaves of Tree of Heaven 
are pinnately compound, one leaf can range from 1-4 feet with 10 to 40 leaflets on each central 
stem. The leaflets are lance shaped with entire margins. (Jackson, 2018) Tree of Heaven often 
will grow in dense colonies and has an extensive root system which makes it difficult to control. 
Once Tree of Heaven has been introduced into an area it will grow at a rapid pace. The Virginia 
Department of Forestry reported that Tree of Heaven can grow three to six feet in the first year of 
growth and once it has become established in an area, an acre of land can be taken over by the 
Tree of Heaven species. (VDOF, 2019)  
 
Study Area:  Two plots in Wildwood Park seen at the two starred locations on the map have 
large numbers of Tree of Heaven. Site 1 is located adjacent to the old pool site where the two 
walking trails come together, and Site 2 is located just on the other side of the walking bridge on 
the far side of the park. Site 1 is heavily shaded by two cliffs on either side and is also located 
closer to Connelly’s run. Site 2 receives more sunlight and is located further from Connelly’s run 
and closer to the walking trail.  
 
Goal: The main focus of this management plan for Wildwood Park is to have a better knowledge 
of the Tree of Heaven species in the park. The overall goal of this management plan is to reduce 
the population of the Tree of Heaven species so that it can be more easily managed, which will 
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allow for increased growth of more native trees that are indigenous to the area of study.  This 
plan will increase biodiversity among our two selected sites by introducing native trees and 
removing the invasive plant species. We plan to introduce species such as pine trees to increase 
biodiversity.  
 
Objectives: To gain a better understanding of some impacts Tree of Heaven has on the presence 
of native trees that it is competing with, while also working to reduce its population in Wildwood 
Park. This can be done by using observational methods to scout areas where they are the most 
dense, then working to collect physical data that presents us with a ratio of native trees to this 
species at the selected sites. Once the sites are selected and the data is collected these ratios will 
inform of us of how serious this invasion is and will give a better idea of where we need to focus 
our efforts in order to decrease this species population.  
 
Methods: Initially, the sites were selected by using observational methodology. This was done 
by walking around the trails of Wildwood Park, that were in more open areas, in search for 
places this tree seemed to be the most dense, and over shading or preventing growth of younger 
native trees. After we had surveyed the entirety of the park and found a few desirable sites with 
ideally variable characteristics. The first site is located further from Connelly’s Run, about 10-15 
meters from the stream, in a grassier riparian area, that was more open and would allow the trees 
to thrive and reach their full potential. While the second site that was selected was fairly closer to 
the stream, 5-10 meters away, and was more shaded by cliffs and large native trees. Once sites 
were selected we came back several weeks later to choose quadrat locations within these areas 
that had minor differences. A quadrat is a two-dimensional square with four evenly divided 
quadrants. We decided to select for two quadrat locations within each site, four in total. When 
selecting locations to use the quadrat methodology for data collection, we chose to have one 
closer to the stream and one slightly further away to add more variability to the data and sites, 
but the quadrats were no more than 10 meters apart. At each of the four selected locations, within 
the two sites, 2-meter quadrants were created so that each section of the quadrat was 1 meter 
squared. In each plot the number of Tree of Heaven and native plants were noted and later 
calculated as ratios to determine the native vs invasive plant species. Tree of Heaven was 
determined to have outnumbered the native plants in most quadrats, so a proposal could be made 
to remove or work to reduce the population of this invasive plant species. After all of the data 
had been collected articles that contained case studies or management approaches were reviewed 
to provide a better understanding of how this invasive species has been managed in the past.  
 
Techniques for Management: After revision of the site, data, and various articles centered 
around management plans for this species, we chose to use the integrated vegetation 
management system. This system involves the plant’s phenology and how it interacts in this 
foreign environment, as well as economical and effective control methods for this plant species, 
which will ensure this project is conducted at a time least likely to negatively affect people, the 
property of study, or surrounding environment. It is important to understand the life cycle of 
Tree of Heaven because it can give us a better understanding of when it is best to act and begin 
the management process. The faster you can act the better because as more trees reach seed 
bearing age, around 2-3 years, it becomes harder and harder to control this invasive plant species. 
Within this system there are four major plan approaches, which are mechanical, cultural, 
biological, and chemical. The mechanical approach involves using mowers, brush axes, loppers, 
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and other tools when working to reduce this invasive species population. The goal of this 
approach is to work to take out he younger plants or the next generation by pulling and cutting 
down young seedlings, which will prevent future growth and expansion of the species range. A 
major problem with this method is that it is not the most environmentally friendly approach to 
take when aiming to take out larger trees in this area because the soil near Connelly’s Run will 
be eroded and will also displace excess sediment into the stream, which would have negative 
impacts on its aquatic community. Although it might not be the best method to take out large 
trees, this approach is effective in many ways and will be a part of our management plan. The 
biological approach also involves relying on other species, such as natural or introduced 
predators to take care of the problem. Finding of a biological management or control of this 
species is still a work in progress, but researchers have found a possible candidate for this 
approach. Over years of study they found significant evidence that verticillium wilt caused by 
the fungus Verticillium albo-atrum might be a viable control subject for this invasive plant 
species, but due to little understanding and knowledge of its effects on surrounding plants, and 
even this species, the biological approach is out of question. The chemical approach involves 
utilizing EPA-approved chemicals to control the invasive plant species, in the most effective, 
environmentally safe manner. There are several known chemical treatments known to manage 
this species, and all have been proven effective, but the preferred methods are foliar and basil 
bark application. Foliar application involves using provided instructions to apply low volume 
doses of a foliar compound (1% Arsenal AC or 30% Krenite S or 2% Garlon 3A or 2% Accord, 
0.6 dry ounces per 3 gallons Escort XP or 30% Krenite S+0.6 dry ounces Escort XP) on young 
trees that should be applied after full canopy cover has developed to show fall color. While the 
basil bark application involves wetting the base or root collar of the tree up to 20 inches high on 
the base with the basil bark compound (15% Garlon 4 Ultra+3% Stalker+ 82% basal oil or 20% 
Garlon 4Ultra +80% basal oil during growing or dormant season) while avoiding using too much 
of the compound and wetting the soil around the stem with it, this will reduce possible negative 
effects on the environment. The basil bark application seems to be the most fitting because of its 
effectiveness on any size tree, making it a major staple of our management plan. Although all of 
these approaches are extremely effective, and most will be incorporated into our management 
plan, the cultural approach is the most recommended approach for control of this invasive plant 
species when the soil and canopy are undisturbed. It revolves around the idea of incorporating 
more suitable plant material, like large native trees, to outcompete the undesired species such as 
Tree of Heaven. This can be done by removing younger species of Tree of Heaven and replacing 
them with other species like pines that will grow fairly fast and will prevent succession of the 
invasive species. Overall, we plan to incorporate methods from three of the four approaches 
(mechanical, chemical, and cultural) to reduce the size of this species population and the area 
that it covers in the park. This can be accomplished through the use of machinery to wipe out the 
newer generations of this species, using chemical compounds, preferably the basil bark 
compound to take out older trees that aren’t easily removed, and planting larger native trees in 
the place of those that are diseased or removed, in order to prevent recolonization. (Shraver, 
2019) 
 
Management Limitations: One possible limitation to managing Tree of Heaven will be through 
receiving permission from the City of Radford and the Parks and Recreation department to 
remove the invasive species. In order to best manage the Tree of Heaven species it must be 
continually managed in order to reduce the invasive species from coming back, this would not be 
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a one time project but would need to be continued and analyzed every year. Necessary funding is 
also an important aspect to consider before planning to remove several plots of invasive species.  
Does the City of Radford have the necessary funds to take on a project like this? In reality we 
would not be able to apply all of the management techniques discussed because some have not 
been researched fully such as the biological approach. All of these aspects must be considered 
before implementing this plan. 
 
Results: Site 1 overall had a significantly higher number of Tree of Heaven in each section 
compared to Site 2. We attributed this to locality adjacent to Connelly’s Run as well as the 
amount of sunlight each of the two sites received. As seen in the four tables below, Site 1 had a 
low number of natives in each quadrat, between 1 and 3 in a 100-meter plot, comparatively Tree 
of Heaven largely outweighed the number of native trees. Site 2 had fewer number of Tree of 
Heaven, but the number of native species was still low. Overall, between Site 1 and Site 2 Tree 
of Heaven is overcrowding the native species.  
 
Conclusion: Tree of Heaven is an invasive species that has overtaken several portions of 
Wildwood Park in Radford, Virginia. There are several possible methods that can be chosen to 
reduce or remove this species from the park and the areas that we studied. The cultural method to 
removing this species will be the most effective over the other methods that were mentioned in 
this management plan. The methods for removal that were discussed include biological, chemical 
and thermal. The cultural method that was researched is the most effective method because it 
involves introducing native species to counter the invasive plant species. This is effective 
because it introduces native species without negatively impacting the study area over a long term 
period. The chemical approach is effective but has several possible negative environmental 
impacts on the study area. No one method provides a solution to removing the Tree of Heaven 
species due to its hardiness and resistance to traditional removal methods. In order to 
significantly reduce the number of Tree of Heaven species in Wildwood Park we plan to use a 
variety of removal methods to properly manage Tree of Heaven.  
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Figure 1: Map of Wildwood Park 



  Nick Murff 
  Samantha Houck 
 

Pictures of Study Sites: 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Image shows measuring of quadrats  
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Site 1- Section 1 Tree of Heaven Species  Native Species  
Quadrat 1 4 1 
Quadrat 2 2 1 
Quadrat 3  3 1 
Quadrat 4 8 1 

 

Site 1- Section 2 Tree of Heaven Species  Native Species  
Quadrat 1 7 1 
Quadrat 2 10 1 
Quadrat 3 12 2 
Quadrat 4 1 3 

 

Site 2- Section 1 Tree of Heaven Species  Native Species  
Quadrat 1 4 3 
Quadrat 2 3 4 
Quadrat 3 2 1 
Quadrat 4 4 0 

 

Site 2-Section 2 Tree of Heaven Species  Native Species  
Quadrat 1 3 3 
Quadrat 2 3 0 
Quadrat 3 3 0 
Quadrat 4 1 1 
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