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INTRODUCTION 

 

a) Falling Creek Camp Mission 

Established in 1969, Falling Creek Camp (FCC) is a traditional boys camp located in 

Henderson County, in the town of Tuxedo, North Carolina.  The camp is comprised of 

several tracts of property of varying size, totaling 510.38 acres.  The camp also has access 

to approximately 500 additional adjacent acres.  The mission of the camp is stated as:  

  “To provide a setting, a program, and dedicated leadership to allow 

our boys a maximum opportunity for personal growth and fun as 

they develop an understanding of their relationships with nature, 

their fellow man, and God.”  

While the camp’s primary aim is not environmental protection or conservation, the 

continued functioning, aesthetic value, camp activities, and camper safety are dependent 

on a healthy camp ecosystem.  Promoting a healthy ecosystem includes controlling 

invasive species on the property.   

 

b) Biological Impact of Invasive Species 

Edward O. Wilson (1992) lists four major categories of human impact on the 

environment, which he terms "the mindless horsemen of the environmental apocalypse:" 

overexploitation, habitat destruction, the introduction of non-native species, and the 

spread of diseases carried by alien species.  A study by Wilcove, et al. (1998) found that 

competition with or predation by alien species is the second-ranked threat to endangered 

species in the United States, negatively affecting 49% of imperiled plants and animals. 

 

Invasive species pose a hazard to native ecosystems in several ways.  The aggressive 

growth and shade production of many invasive species can out-compete native species, 

leading to reduced forest productivity, degraded biodiversity, and limited habitat for 

native wildlife (Miller 2003).  In addition, evidence suggests that when exotic plants 

support insect herbivores that also feed on natives, they can increase the intensity and 

frequency of herbivore attack on native plants, further damaging the natural ecosystem 

(Rand and Louda 2004). 
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In 2002, a consultant from Wildwood Consulting, Inc. of Asheville, North Carolina 

created a forest management plan for Falling Creek.  The document mentions the 

observation of several invasive species on the property, but does not suggest any control 

methods.  The adaptive invasive species management plan resulting from this project 

should be used in conjunction with the 2002 forest management plan.  I have included 

brief profiles of the invasive species mentioned in the forest management plan along with 

a compilation of popular suggested control measures (Appendix A). 

 

 

OBJECTIVES 

  

1) The primary objective of this document is to suggest adaptive management 

techniques for controlling or eradicating priority invasive species on the property. 

Adaptive management implies that management should be viewed as 

experimental and includes the ability to learn from past actions and then change 

the goals and practices to better fit the newly acquired knowledge.  A common 

procedure for adaptive management is to assess, design, implement, monitor, 

evaluate, and adjust the plan (Fig. 1).   

 

 

Figure 1.  Adaptive management flowchart. 

 

This invasive species management plan will employ adaptive management 

techniques with an active approach, meaning that a range of possibilities may be 
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evaluated to find the best fit for reaching management goals.  Many control 

methods for invasive species are available, but each has unique costs and benefits.  

For example, the most effective herbicide may pose a health hazard to campers or 

aquatic organisms or may be too expensive for the camp budget.  An active 

adaptive design will allow camp directors or an outside project manager to 

evaluate a particular control method and then decide to either continue that 

method or try something different.    

 

Successful control of an invasive species can mean containment or complete 

eradication of the species within a given area (National Biological Information 

Infrastructure website).  In both instances, the species should be prevented from 

spreading into uninfested areas.   

 

2) An additional objective is to provide an invasive species camper education and 

participation handbook to be used by the FCC staff in future summers or other 

programs. This document can be found in Appendix B.   

 

 

ADAPTIVE MANAGEMENT METHODS 

 

1) Assess (survey) 

During the initial phase of the management plan, I conducted a vegetation survey of 

the property owned by FCC (Fig. 2).  Walking north-south transect lines, spaced 20 

chains (1320 feet) apart, I took sample plots every 4 chains (264 feet) along each line, 

for a total of 64 plots over 510 acres.  At each sample point I recorded the primary 

vegetation that fell within a 10-factor basal area prism from the plot center (Figs. 3 

and 4) and all secondary vegetation within a circle of radius 6.8 feet (1/300
th

 acre) 

from the plot center (Fig. 5).  These data provide a general description of forest 

composition.  Any invasive species within the sample plots were noted.  The 

corresponding geographic coordinates were also recorded for each plot center.  
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Figure 2.  Falling Creek Camp property (dark gray) and sample plots.  Light gray 

parcels are accessible to FCC, but were not surveyed. 
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Figure 3. Average diameter at breast height (dbh) of each species of primary 

vegetation observed at sample plots. 
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Figure 4. Estimated number of individuals for each species of primary vegetation on 

FCC property (510 acres).   
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Figure 5. Estimated number of individuals for each species of secondary vegetation 

(understory) on FCC property (510 acres). 

 

The survey indicated a heavy infestation of the hemlock woolly adelgid (Adelges 

tsugae, HWA) in both Eastern and Carolina hemlocks (Tsugae canadensis and 

T.caroliniana).  Plots that contained a hemlock species are shown in Figure 6 and 

those plots that were also infested with adelgids are highlighted.  Approximately 70 

percent of the plots containing a hemlock species are infested with HWA.   
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American chestnut (Castanea dentata) was found in low abundance in 4 sample plots 

in the eastern half of the property (Fig. 7).  By extrapolation, there are an estimated 

450 American chestnuts per acre on the property.  All trees were less than 4 inches in 

diameter.  Since the introduction of the fungal pathogen, chestnut blight 

(Cryphonectria parasitica), in the early 1900’s, it is likely that all surviving American 

chestnut trees are infected.  While there are no effective management options for 

private landowners, the disease and current research is covered in Appendix A. 

 

Since the majority of the property is maintained as unmanaged and undisturbed 

natural forest, invasion by less mobile non-native species is more difficult than easily 

transported exotic pest species.  This is evidenced by the fact that no invasive plants 

were found in the initial property survey but the very mobile HWA and chestnut 

blight were found, even in the forest interior.         

 

Due to the wide spacing of the survey transect lines, very few plots were taken near 

the main part of camp, where invasive species are likely to occur because they can be 

easily transported.  Therefore, I conducted a secondary survey that focused on the 

area immediately surrounding the camp’s buildings, roads, and pastures.  This survey 

showed infestations of English ivy, multiflora rose, Japanese honeysuckle, Nepalese 

browntop, autumn olive, and Chinese privet.  While some of these invasions are quite 

heavy, all of these plant species are limited to open or disturbed areas and do not pose 

a serious threat to the natural diversity of the forest.  The management of these 

species is addressed in Appendix A. 
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Figure 6.  Sample plots where hemlock species occurred (circle) and sample plots 

where both hemlock and HWA occurred (circle + star).   
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Figure 7.  Sample plots where American chestnut and chestnut blight occurred (circle 

+ star).  

 

2) Design (select priority species and control type) 

a) Prioritize: 

To maximize the efficient use of time and resources, it is important to prioritize 

invasive control procedures to infestations that are the fastest growing, most 

disruptive, and affect the most highly valued area(s) of the property (The Nature 

Conservancy 2001).  The number of species that can be controlled depends on the 

available staff, the labor intensity of control measures, and the time available to 

devote to control procedures.  Based on these factors and the input of directors, 

English Ivy and HWA were chosen as “priority” species for control in this 

management plan. 
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English ivy (Hedera helix) grows very quickly, forming dense mats on the forest floor 

and shading out native species.  It is well adapted to a variety of environmental 

stressors, such as drought, frost, shade, and heat.  It is also an aggressive climber, 

making its way up trees, buildings, fences, and other structures and eventually out- 

competing native vegetation or causing structural damage.  English ivy is a dimorphic 

species, having two very different kinds of growth that differ in appearance and serve 

different functions (Nadal and Diedrich 2003).  Juvenile growth is highly shade 

tolerant.  It flourishes in as little as 3% sunlight and can survive in only 1% of full 

sunlight.   When a juvenile vine comes into contact with a vertical surface and begins 

to climb, rootlets emerge along the stem, then thicken and secrete a glue-like 

substance, attaching the vine to the vertical surface.  This secretion makes established 

ivy difficult to remove from surfaces, such as a tree trunk.  Mature growth is sun-

tolerant and is responsible for the production of the plant’s flowers and berries.  Once 

mature, English ivy will stop climbing/creeping and grow instead as a bushy, spiral 

leaf arrangement that maximizes exposure to sunlight.  Mature, woody vines can 

grow up to 1 foot in diameter.  In the wild, ivy requires at least ten years to grow from 

germinated seed to the flowering of leaves on mature branches.  The small and 

inconspicuous greenish-white flowers are bisexual and emerge in the fall.  

 

The hemlock woolly adelgid (Adelges tsugae, HWA) was introduced to the eastern 

United States from Asia in the early 1950’s (Fig. 8).  It feeds on the cells of young 

hemlock twigs, causing needle loss and tree mortality within 4-10 years after 

infestation.   HWA was first reported in North Carolina in 1995.   
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Figure 8.  Hemlock woolly adelgid infestation as of 2005.  Green depicts the natural 

range of hemlock species, red counties are categorized as infested before 2005, and 

yellow counties are newly infested.  Henderson County is characterized as an infested 

county (USDA Forest Service 2007).  

 

HWA is especially damaging to hemlocks because it reproduces quickly and is easily 

transported by wind, birds, mammals, and humans.  The species is parthenogenetic 

(female only) and produces two generations each year (Figure 9).  The sistens 

generation is wingless, hatching in mid summer, then overwintering and surviving a 

total of nine months.  Shortly after the sistens eggs hatch, the first instar nymphs 

relocate to the bases of needles and immediately become dormant.  As temperatures 

cool in the fall, the sistens nymphs break dormancy and begin to feed and develop 

throughout the winter when temperatures are moderate.  Adult sistens begin to lay 

eggs in March or earlier in southern states or during mild winters.  A single sistens 

female can lay between 50 and 175 eggs (as many as 300).  
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The progrediens hatch in early spring and survive for about three months.  This 

generation is comprised of both wingless and winged offspring.  The winged insects 

fly from hemlock trees in search of spruce trees on which to deposit eggs.  However, 

a suitable species of spruce is not present in North America, so this portion of the 

population dies before sexual reproduction occurs. 

 

No native predators of HWA occur in the United States, though two species of beetles 

from Asia are being reared and tested as possible control tools.  Recently, a native 

fungus and whey combination has shown promise as a more easily produced and 

distributed control method.  Current control options available to the general public are 

chemical insecticides and insecticide soaps. 

 

 

Figure 9. Hemlock woolly adelgid annual life cycle on hemlock in North America 

(Cheah, C. et al. 2004). 

 

b) Choose A Control Method: 

Before applying any control methods to invasive species, all available options should 

be investigated.  Health impacts to campers, staff, and wildlife, water quality impacts, 

effectiveness, and cost are important considerations.  Directors should have a strong 
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understanding of control options and potential impacts or should consult an invasive 

species expert before choosing any method. 

 

There are three types of methods for controlling invasive species: biological, 

chemical, and mechanical.  Each type has special considerations.  The definitions 

below were adapted from Cornell University’s website (Weeden et al. 2006).     

 

Biological control is a reduction of pest populations by natural (native or non-

native) enemies.  A major concern when using a live biological organism is the 

threat of inadvertently introducing a new pest while attempting to control another.   

 

Chemical control involves pesticide or herbicide application.  In a camp situation, 

the safety of the campers must trump any other cause.  Particularly noxious 

chemicals should be avoided.  If campers are allowed to help with the application 

of any chemical, appropriate precautions, such as wearing gloves and cleaning up 

thoroughly, should be taken.  Read labels carefully and follow directions for 

mixing and application of chemicals.  A contingency plan should be available in 

case of spills or human contact with chemicals.  Also, any unnaturally occurring 

chemical may have negative effects on soil or water quality or may impact native 

plants.  When possible, chemical control should not be used near streams or lakes 

or near threatened, endangered, or otherwise valuable species. 

 

Mechanical control involves pulling plants by hand or with tools or installing 

barriers in waterways.  While this method poses the least amount of threat to the 

surrounding ecosystem and to humans, it is also the most labor intensive and may 

not be the most effective in all cases.  Major considerations include the 

availability of manpower and the possibility of spreading or introducing an 

invasive species to a new area by improper disposal of the removed plants.  Pulled 

plants should be piled between sheets of black plastic (or placed in black plastic 

bags and tied shut) to help prevent the spread of propagules.  After the plants have 

dried, they should be burned or sent to the landfill (Monthey and Mattrick 2004). 
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To treat English ivy, mechanical control was chosen as the best method because the 

plant is easily accessible.  Also, because the infestation is in a central location at 

camp and human contact is likely, chemical control was avoided.  However, chemical 

treatment is the only available option for controlling HWA.  Merit WP ®, an 

imidacloprid insecticide, was chosen based on current literature and expert opinion 

(Sidebottom and Bredencamp 2005, and Coleman Doggett, Ph.D.).  The powder form 

was mixed with water and applied as a soil drench rather than a spray to minimize 

drift, contamination of streams, and accidental inhalation or contact.    

 

 

3) Implement (treat) 

While English Ivy can grow both horizontally or vertically, treatment methods can 

differ based on these two growth forms.  In order to simplify treatment and data 

collection, English Ivy was separated into climbing and crawling forms and treated 

accordingly.     

 

Climbing English Ivy 

I chose 10 trees that hosted English ivy on the trunk and in the canopy.  Trees were 

chosen in control/treatment pairs to reduce environmental effects of location such as 

sunlight availability, soil type, slope, etc.  Using a digital camera, I took pictures of 

the trunk and canopy of each tree from a consistent direction and distance.  These 

pictures were imported into Microsoft PowerPoint and sized to cover an entire slide.  

Then, a 10x10 grid was drawn over each picture.  All squares that contained live ivy 

foliage were counted and recorded as a percent coverage for each tree.  An example 

data collection sheet is provided in Appendix C.   

 

Five trees were treated for climbing English ivy infestation by cutting all ivy stems 

near the base of the tree.  Stems were cut thoroughly and a section removed to ensure 

complete severing.  Cut sections of stem were bagged in plastic and discarded. 
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Crawling English Ivy 

Six areas that had significant ground ivy coverage were chosen and delineated with 

stakes and flagging.  The percent cover was estimated and recorded by walking the 

length of the plot and counting the number of steps that contacted ivy, then dividing 

that by the total number of steps it took to walk the plot.  Three of the areas were 

treated by manually pulling the ivy vines from the ground and placing them in trash 

bags.  The campers were able to help with this process.  Special care was taken to 

remove as much of the root system as possible.  Then, I covered the three pulled plots 

with heavy black plastic for two weeks to shade out and smother any remaining ivy 

roots.   

 

Hemlock Woolly Adelgid 

Based on aesthetic and functional value and distance from water, eight (four pairs) 

hemlock trees were chosen for HWA treatment within the main area of camp.  The 

trees were paired by location and approximate diameter.  I randomly selected three 

branches from each tree, at chest height and at approximately equal 120° angles.  

Then, I counted the number of HWA on the last six inches of each branch by 

counting the number of white woolly puffs.  After this initial count, one tree from 

each pair was randomly selected and treated with a soil drench of Merit 75 WP 

(active ingredient: imidacloprid) according to the product label directions.  The 

product label is provided in Appendix D. 

 

4) Monitor (collect data) 

Data were collected from all plots/trees (treatment and control) at various time 

intervals, for five months after the initial eradication effort.  For most invasive species 

control monitoring, the timing of post-treatment data collection will depend on the 

treatment applied.  Some chemical applications may be effective within a few days, 

while biological control may take several months to see a measurable difference. 

Monitoring treated areas may need to take place over several seasons, since 

regeneration of any remaining plants or birth of a new generation, may not occur until 
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the following growth cycle.  If timing allows, permit campers to help with this phase 

of data collection. 

 

5) Evaluate (analyze results) 

It is important to statistically analyze the treatment effectiveness for each species 

control attempt.  This can be done in a basic statistical package or with the statistics 

tools provided in Microsoft Excel.  A simple data format and easily manipulated 

statistical program will allow directors, staff interns, or an outside consultant to easily 

evaluate the data.  A t-test is appropriate to determine if there is a significant 

difference between the means of the control and treatment groups.  An example of 

collected data, the t-test function, and the formula to calculate the number of samples 

needed to capture a 10% difference in means at a 68% confidence level is provided in 

Appendix E.  Real data can be entered directly into this spreadsheet and formulas 

modified to include the rows of real data.  At a minimum, visual observation can also 

aid in evaluating control methods.  The essential questions are: has the invasive 

species spread, retreated, or remained the same?  if so, was the change caused by the 

treatment method applied?  and, does the treatment method appear to have any 

negative effects on other ecological systems or to humans?   

 

Climbing English Ivy 

As of the final data collection date (12/14/06), the difference between the means of 

the treated trees and the untreated trees was not significant (p > 0.94).  In fact, the 

mean percent ivy coverage for the treated trees was slightly higher than for untreated 

trees (Fig. 10).  However, if the vines on the treated trees were completely severed, 

the vegetation above the severed point should eventually die, but may not exhibit 

brown foliage until warm weather arrives.  The treatment method did not appear to 

have any negative effects on other ecological systems or on humans.   
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Figure 10.  Mean percent coverage of climbing English ivy in treated and 

untreated trees. 

 

 

Crawling Ivy 

As of the final data collection date (12/14/06), the difference between the means of 

the treated ivy plots and the untreated ivy plots was significant (p < 0.05).  The mean 

percent ivy coverage in the treated plots is 1.33, while the untreated plots had a mean 

of 70% coverage (Fig. 11).  The control method does not appear to have any negative 

effects on other ecological systems or on humans.  However, there is a risk of 

contacting poison ivy while manually pulling ivy.   
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Figure 11.  Mean percent coverage of crawling English ivy in treated and 

untreated plots. 
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Hemlock Woolly Adelgid 

As of the final data collection date (12/15/06), the difference between the means of 

the treated trees and the untreated trees was not significant at the 0.05 confidence 

level (p = 0.2373), but was the difference was notable, considering the small sample 

size.  The mean number of HWA per branch on treated trees is 7.75 and the mean 

number of HWA per branch on untreated trees is 19.083 (Fig. 12).  No tests were 

completed to determine if the application of Merit 75 WP had any negative effects on 

other ecological systems.  By strictly following the label application directions, 

negative effects are held to a minimum.      
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Figure 12.  Mean number of HWA puffs per branch on treated and untreated trees. 

 

 

6) Adjust  

If there is a significant difference between the means of the control and treatment 

groups, and the mean for the treatment group is lower than control group (ie. the 

treatment decreased the invasive species infestation), then we can assume that the 

treatment was effective.  If statistical analysis suggests that a particular control 

method is not effective to a significant level, but the mean for the treatment group is 

lower than that of the control group, there are two options: take more samples and 
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rerun the t-test, or add another method to the treatment regime.  If observation 

suggests that the treatment has harmful side effects, implement a different method.  If 

a new method is chosen, all of the previously stated considerations should be 

addressed.  Directors may choose to implement a different type of control, or add a 

second type of control to the existing method.  For example, if mechanical treatments 

were applied but were ineffective, one may choose to continue mechanical treatments 

but add a chemical treatment to the regime.  

 

If the original control method is effective and does not appear to have negative side 

effects, continue to employ this method until the invasive species has been 

sufficiently controlled or eradicated.  Continue to follow these guidelines for all 

invasive species on the property.  Every three to four years, the property should be 

resurveyed to check for any new invasive species and to update the locations and 

extent of existing invasive species.     

 

 

RECOMMENDATIONS 

 

1) Climbing Ivy:  The treatment of climbing English ivy was not effective overall.  It 

appeared that smaller diameter ivy vines died much more rapidly than larger 

diameter vines.  Therefore, continue to monitor the treated trees to determine if 

the non-significance in the difference between the means is due to a time lag of 

the treatment effect.  If time shows that the treatment was still not significantly 

effective, increase the sample size.  Because of the large variation in percent ivy 

cover on the treated trees, the data show that the number of samples is too low to 

detect a significant difference between treated and untreated trees for the whole 

sample.  In this case, increase the sample size as much as time and cost will allow 

and test for effectiveness again.  If the treatment is still not effective, try 

something new.  Perhaps applying an herbicide to cut stems will speed the 

treatment effect, while minimizing the use of chemicals.   
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2) Crawling Ivy:  The treatment of crawling ivy was highly effective, as evidenced 

by the significant difference in the means between treated and untreated plots 

(Fig. 11).  Therefore, continue the current treatment method.  Use campers to help 

pull ivy vines and cover treated areas every summer, gradually expanding the 

treated areas.  Prevent crawling ivy from climbing up nearby trees. 

 

3) HWA: While the treatment of HWA with Merit 75 WP did seem to reduce the 

average number of HWA per branch, the difference between the means of treated 

and untreated trees was not statistically significant.  Again, this could be due to a 

small sample size.  If treatment cost is not limiting, increase the sample size as 

much as possible and test for overall significance again.  However, since control 

options are very limited in this situation and some reduction in HWA was 

apparent, continue to use Merit to treat selected trees but keep looking for a 

solution that can be broadly distributed and is more cost effective.  

 

4) Manage Adaptively: Continue to evaluate the effectiveness of control methods as 

new eradication efforts are begun.  Use the flowchart of adaptive management 

(Fig. 1) as a guideline.  Managing adaptively can help save time and money by 

not continuing ineffective treatments, while allowing for change in the 

management plan.   

 

5) Educate:  The more the camp community knows about the effects of invasive 

species and how to effectively manage them, the easier control will be.  Prevent 

new introductions by using only native plants in landscaping.  Use the camp 

website and/or newsletter for outreach and updates on invasive species control.  

The Counselor Handbook (Appendix B) can be used by nature counselors or other 

counselors or staff to help educate and involve campers in the control effort 

through games and activities.  Consider hosting an invasive species conference for 

all area camps to help control the spread of invasive species between campuses 

and to help educate other camp directors on the importance of invasive species 

control. 
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APPENDIX A: Invasive Species Profiles  

 

Autumn Olive/ Japanese Silverberry 

Elaeagnus umbellata 

 

Description:  

Autumn olive is a medium to large, 

nitrogen-fixing woody shrub, reaching heights of 20 feet.  The leaves are 

alternate and are generally oval in shape, approximately 1-3 inches (2.5-7.5 

cm) long, with smooth edges.  The upper surface of leaves is dark green to 

grayish-green in color, while the lower surface is covered with silvery white 

scales.  The small, light yellow flowers bloom in late April and May after the first leaves 

have appeared.  The small (less than 1/4 inch), round fruits range in color from pink to 

red and are produced annually. 

 

Ecology: 

Autumn olive was introduced into U.S. cultivation in 1830 from China, Japan, and Korea. 

Autumn olive occurs in disturbed areas, successional fields, pastures, and roadsides.  In 

the eastern and central United States, autumn olive has been planted to provide food and 

cover for wildlife but also as screens and barriers along highways, and to stabilize and 

revegetate road banks.  Autumn olive is rare in dense forests or very wet sites.  Plants 

flower and develop fruits annually after reaching 3 years of age.  Seed dispersal appears 

to be mainly by falling fruit and birds.  Once established, this species is highly invasive 

and difficult to control.   

 

Management: 

Young seedlings and sprouts can be pulled by hand in early spring when the ground is 

moist, allowing removal of the root system.  Cutting the plant off at the main stem and 

applying herbicide to the stump has been effective in killing root systems and preventing 

resprouting.  Roundup herbicide (a formulation of glyphosate) has been effective in 

controlling autumn olive when used as a 10-20% solution and applied directly to the cut 

stump.  Roundup can be applied either by spraying individual stumps with a low pressure 
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hand-held sprayer or else by wiping each stump using a sponge applicator.  Glyphosate is 

a nonselective herbicide, so care should be taken to avoid contacting nontarget species. 

Repeated pruning of established plants to ground level without herbicide application is 

not effective for autumn olive control.  Each regrowth results in a thicker stem base and 

denser branches.  In addition, prescribed burning has not proven effective in controlling 

established autumn olive. 

 

Information Sources: 

http://www.inhs.uiuc.edu/chf/outreach/VMG/autolive.html. 

http://www.invasivespeciesinfo.gov/plants/autmnolive.shtml. 

 

 

Chestnut Blight 

Cryphonectria parasitica 

 

Description:   

Found on many species of chestnut tree,  

symptoms of the disease include discoloration of the 

stem and sunken cankers that eventually girdle the  

stem or branch.  The tree tissue above the canker 

usually dies within one growing season.   

 

Ecology:  

Chestnut blight is caused by a fungus imported from Asian nursery stock in the early 

1900’s.  It is easily transported by wind, rain, birds, and other animals and enters the tree 

through cracks in the bark.  Once inside the tree, it multiplies rapidly, creating cankers 

that expand and girdle the stem.  Chestnut blight only infects the tree above ground, so 

the root system can regenerate sprouts and continue to produce small trees.  However, 

once the tree begins to mature and sustains any injury, the fungus infects it.  Sometimes, 

the tree is able to produce a few nuts before infection, and new trees can grow, but will 

meet the same fate.      
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Management: 

While there are no control options for private landowners, researchers are using two 

methods to try to combat chestnut blight.  Hypovirulence is a form of biological control 

that refers to chestnut trees that host a virus that infects Cryphonectria parasitica and 

reduces its ability to cause blight.  In addition, some trees are naturally blight resistant.  

In older trees (more than 1.5 inches in diameter at breast height), a resistant individual 

can slow down progress of the disease and may survive in spite of blight, but it is not 

immune.  A combination of these two methods may spur the comeback of the American 

chestnut. 

 

Information Sources: 

http://ipm.ppws.vt.edu/griffin/blight. 

http://www.uoguelph.ca/~chestnut/chestnut_blight.htm. 

 

 

Chinese Privet 

Ligustrum sinesnse 

 

Description:  

Chinese privet is a shrub or small tree, ranging 

from 5 to 12 feet tall.  Branches are abundant and usually arch downward.   

Twigs are hairy and covered with lenticels when young, with hairs at right 

angles from the surface.  Leaves are 1 inch wide and up to 2 inches long, 

elliptical, smooth-edged, and evergreen to semi-deciduous.  They are 

oppositely arranged (two leaves per node) along the stem.  Blossoms 

occur in numerous, cone-shaped, clusters two to four inches long that profusely cover the 

shrub.  Fruits are small, ellipsoidal to round, and blue-black in color.  They are produced 

in persistent, pyramidal clusters. 
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Ecology:  

Chinese privet was introduced to the United States from China in 1852 for ornamental 

planting.  Chinese privet plants mature rapidly and are prolific seed producers.  The plant 

can tolerate a wide range of soil and light conditions, but grows best in mesic soils and 

abundant sunlight.  Chinese privet reproduces by both sexual and vegetative means.  

Seeds are produced in great abundance and spread by birds.  The fruit is toxic to humans. 

  

Management: 

For small areas and for relatively small plants, hand removal is effective.  Digging tools 

are useful for removing underground parts.  Broken root fragments need to be removed 

because of their ability to re-sprout.  Repeated mowing and cutting will control the spread 

of privet, but will not eradicate it. Herbicide treatments properly applied can selectively 

remove invasive species with minimal soil disturbance.  Even slight soil disturbance may 

offer opportunities for re-invasion.  Glyphosate has been shown to be effective when 

plants are actively growing.  Foliar spray methods should be used only where risk to non-

target species is minimal.  Privet has no known biological controls. 

 

Information Sources:  

http://plants.usda.gov/java/profile?symbol=LISI. 

http://www.duke.edu/~cwcook/trees/lisi.html. 

http://www.invasive.org/eastern/srs/CP_EP.html. 

 

 

Japanese Barberry  

Berberis thunbergii 

 

Description:  

This multi-branched dense shrub grows quickly, reaching 2.5 m (8.2 ft).  

The wedge-shaped semi-evergreen leaves are alternate, or grow in alternate clusters. 

They are smooth-edged, 1-3 cm (0.4-1.2 in) long, and are bright green to burgundy. 

Twigs are brown, three-ridged downward from the node, with simple thorns.  Pale yellow 
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flowers are solitary or in clusters and 8-10 mm (0.3-0.4 in) across, blooming from March 

to April.  Berries are red, ellipsoid to globular, 8-10 mm (0.3-0.4 in) long, and often 

present through winter.  Fruit matures from May to September. 

 

Ecology: 

Barberry was introduced to the United States in 1864 as an ornamental, praised for its 

ability to tolerate full shade and dry conditions.  Barberry tolerates a variety of habitats 

from damp lowlands to dry roadsides and waste places.  Seeds are prolific and have a 

germination rate as high as 90%.  Seeds are distributed by birds.  Because barberry is 

shade tolerant, an extensive population can become established in a short time under a 

closed forest canopy.  Deer avoid barberry while often browsing surrounding vegetation, 

which may effectively increase barberry's competitive advantage.  Japanese barberry 

resembles American barberry (Berberis canadensis), which grows in dry woods or bluffs. 

Distinguishing features are the sharply toothed leaves and three pronged spines of 

American barberry.   

 

Management: 

Hand Pulling is effective for small populations of Japanese barberry and can be done 

during most of the year. Wear thick gloves and watch out for thorns.  Chemical control is 

another option.  A foliar spray of glyphosate or triclopyr should be considered for large 

thickets of barberry.  Triclopyr is selective and can be used without risk to native grasses.  

The air temperature should be above 65 °F to ensure absorption of herbicides.  To treat 

individual bushes, or where desirable species prevent use of a foliar spray, consider 

cutting the stump and applying an herbicide to the cut stem.  

 

Information Sources:  

http://www.ars.usda.gov/Main/docs.htm?docid=9753. 

http://www.invasive.org/eastern/species/3010.html. 

http://www.invasive.org/eastern/eppc/barberry.html. 
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Japanese Honeysuckle 

Lonicera japonica 

 

Description: 

Japanese honeysuckle is a semi-evergreen woody 

vine that climbs and trails to 80 feet, forming 

arbors in forest canopies and/or ground cover 

under canopies. Stems can grow to 2 inches in diameter and are brown and hairy when 

young, becoming barked and fissured with age.  Leaves are opposite and broadly ovate to 

elliptic to oblong with base rounded and tips blunt-pointed to round.  Length of leaves is 

1.6 to 2.6 inches (4 to 6.5 cm) and width 0.8 to 1.5 inches (2 to 4 cm). Leaf margins are 

entire but often lobed in early spring. Both surfaces are smooth to rough and hairy. Very 

fragrant white and pale yellow flowers bloom from April to August in axillary pairs, each 

0.8 to 1.2 inches (2 to 3 cm) long, on a bracted stalk.  Flowers are thin and tubular, flaring 

into five lobes in two lips (upper lip four-lobed and lower lip single-lobed), with the 

longest lobes roughly equal to the tube.  The flower contains five stamens and one pistil, 

all projecting outward and becoming curved.  Fruit ripens from June to March.  Fruit is a 

nearly spherical, green ripening to black, glossy berry 0.2 inch (5 to 6 mm).  

 

Ecology: 

Japanese honeysuckle is native to Asia, but was introduced to the U.S. in the 1800’s for 

ornamental use.  It climbs and drapes over native vegetation, shading it out. It is capable 

of completely covering herbaceous and understory plants and climbing trees to the 

canopy. Vegetative runners are most prolific in the open sun and will resprout where 

touching the soil, forming mats of new plants. Flowering and seed development are 

heaviest in open-sun areas. Seedling establishment and growth is slow in the first 2 years 

of development of a new honeysuckle colony.  Large woody rootstocks, rooting at vine 

nodes, and animal-dispersed seeds help the plant persist. 
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Management:  

Several effective methods of control are available for Japanese honeysuckle, including 

chemical and non-chemical, depending on the extent of the infestation and available time 

and labor.  For small patches, repeated pulling of entire vines and root systems is 

effective.  Hand pull seedlings and young plants when the soil is moist, holding low on 

the stem to remove the whole plant along with its roots.  Monitor frequently and remove 

any new plants.  Cut and remove twining vines to prevent them from girdling and killing 

shrubs and other plants.  An effective method for removal of patches of honeysuckle 

covering the ground is to lift up and hold a portion of the vine mass with a rake and have 

a chain saw operator cut the stems low to the ground.  Mowing large patches of 

honeysuckle may be useful if repeated regularly but will increase the number of stems 

produced so is most effective when combined with herbicide application.  Burning 

removes above ground vegetation but does not kill the underground rhizomes, which will 

continue to sprout.  For effective control with herbicides, healthy green leaves must be 

present at application time and temperatures must be sufficient for plant activity.  Several 

systemic herbicides (e.g., glyphosate and triclopyr) move through the plant to the roots 

when applied to the leaves or stems and have been used effectively on Japanese 

honeysuckle.  A coarse, low-pressure spray should be used. Repeat applications may be 

needed. Treatment in the fall, when many non-target plants are going dormant, is best.  

Also, a 25% glyphosate or triclopyr solution mixed with water can be applied to cut stem 

surfaces any time of year as long as the ground is not frozen. 

 

Information Sources:  

http://www.nps.gov/plants/alien/fact/loja1.htm. 

Regehr, D. L. and D. R. Frey. 1988. Selective control of Japanese honeysuckle (Lonicera 

japonica). Weed Technology 2:139-143. 

Virginia Native Plant Society VA NHP Japanese Honeysuckle Fact Sheet. 

http://www.vnps.org/invasive/invloni.htm. 

http://www.inhs.uiuc.edu/chf/outreach/VMG/jhnysckl.html. 

http://www.invasivespeciesinfo.gov/plants/honeysuckle.shtml. 

http://www.invasive.org/eastern/srs/JH.html. 
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Japanese Spirea 

Spiraea japonica 

 

Description:  

Japanese spiraea is a perennial, 

deciduous shrub that grows to 4 to 6 feet in height and about the same in 

width.  It has slender stems that are round in cross-section and sometimes hairy.  The 

leaves are alternate, egg-shaped, 1-3 inches long, and have toothed margins.  Clusters of 

rosy-pink flowers are borne at the tips of branches.  Seeds are about 1/10 inch in length 

and are contained in small shiny capsules. 

 

Ecology:  

Japanese spiraea was introduced into the United States from Japan, Korea, and China in 

about 1870 as an ornamental landscape plant.  The plant is well adapted to disturbed 

areas, tolerates a wide range of soil conditions and grows in full sun to partial shade.  It is 

commonly found growing along streams and rivers, forest edges, roadsides, and in 

successional fields and power line right-of-ways.  The seeds of Japanese spiraea last for 

many years in the soil, making its control especially difficult.  Seeds are dispersed by 

water and deposited along stream banks.  Seeds may also be carried in fill dirt and 

establish new populations in highly disturbed soil.   

 

Management:  

Cutting or mowing Japanese spiraea shrubs may be effective for small, initial populations 

or for environmentally sensitive areas where herbicides cannot be used.  Repeated 

mowing or cutting will control the spread of spiraea, but will not eradicate it.  Spiraea 

resprouts after cutting, making repeated cutting necessary to exhaust the plants energy 

reserves.  Stems should be cut at least once per growing season, prior to seed production, 

and cut as close to ground level as possible.  Foliar herbicide applications should be 

considered for large thickets of Japanese spiraea where the risk to non-target plants is 

minimal. Applications may be made any time of year as long as the air temperature is 

above 65ºF to ensure absorption of the chemical by the plant.  Use glyphosate (e.g., 
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Roundup or Rodeo®) or triclopyr (Garlon) and water plus a 0.5% non-ionic surfactant to 

thoroughly wet all leaves.  Use low pressure and a coarse spray pattern to reduce spray-

drift to non-target species.  Glyphosate is a non-selective systemic herbicide that may kill 

even partially sprayed plants.  Triclopyr is a selective for broadleaf species.  In areas 

where desirable grasses are growing under or around spiraea, triclopyr can be used 

without damage to the grasses. 

 

Information Sources:  

http://www.nps.gov/plants/alien/fact/spja1.htm. 

http://www.invasive.org/browse/subject.cfm?sub=3076. 

http://www.na.fs.fed.us/fhp/invasive_plants/weeds/japanese-spiraea.pdf. 

 

 

Kudzu 

Pueraria montana 

 

Description:  

Kudzu is a 

climbing, semi-woody, perennial vine in the pea family.  

Deciduous leaves are alternate and compound, with three broad leaflets up to 4 inches 

across.  Leaflets may be entire or deeply 2-3 lobed with hairy margins.  Individual 

flowers, about ½ inch long, are purple, fragrant and borne in long hanging clusters.  

Flowers occur in late summer and are followed by production of brown, hairy, flattened, 

seed pods, containing three to ten hard seeds. 

 

Ecology:  

Kudzu was introduced into the U.S. from Asia in 1876 at the Philadelphia Centennial 

Exposition, where it was promoted as a forage crop and an ornamental plant.  Kudzu 

grows rapidly, as much as 60 feet per season at a rate of about one foot per day.  The vine 

may be 32 to 100 feet in length, with stems ½ to 4 inches in diameter.  Kudzu roots are 
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fleshy, with tap roots 7 inches or more in diameter, 6 feet or more in length, and weighing 

as much as 400 pounds.  As many as thirty vines can grow from one root crown. 

Kudzu prefers habitats such as forest edges, abandoned fields, roadsides, and disturbed 

areas, where sunlight is abundant.  It grows best where winters are mild, summer 

temperatures are above 80 degrees Fahrenheit, and annual rainfall is 40 inches or more. 

The spread of kudzu occurs by vegetative expansion by runners and rhizomes and by 

vines that root at the nodes to form new plants.  Kudzu also spreads through seeds that 

mature in the fall, but only one or two viable seeds are produced per cluster of pods and 

may not germinate for several years. 

 

Management:  

For successful long-term control of kudzu, the root system must be destroyed. 

Mechanical methods involve cutting vines just above ground level and destroying all cut 

material.  Close mowing every month for two growing seasons may be effective.  Cut 

kudzu can be fed to livestock, burned, or enclosed in plastic bags and sent to a landfill. 

Late season cutting should be followed with immediate application of a systemic 

herbicide (e.g., glyphosate) to cut stems.   

 

Information Sources:  

http://www.nps.gov/plants/alien/fact/pumo1.htm. 

http://www.invasivespeciesinfo.gov/plants/kudzu.shtml. 

 

 

Maiden Grass/ Chinese Silvergrass 

Miscanthus sinensis 

 

Description:  

This grass grows in thick bunches, to a height 

of 6 to 8 feet.  Leaves are medium green and 

narrow (1-2 cm) with white midribs, arising 

from a large central clump.  Leaves are 
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sparsely pubescent on both sides and taper to a point.  The margins are sharp and slightly 

serrated.  Large, fluffy panicles emerge in September to November, are 10 to 35 

centimeters long, and burgundy to copper in color.  The flowers last through winter.  

Seeds are rough with a twisted bristle tip and are 3 to 4 millimeters long. 

 

Ecology:  

Miscanthus is native to Asia.  It was brought into the United States for ornamental 

purposes and as a barrier plant along roadsides and agricultural fields.  It spreads 

primarily by underground roots or rhizomes.  The seed viability of miscanthus is varied 

according to variety.  The plant prefers sun to light shade and moist, well-drained soils, 

but is quite drought tolerant.  Miscanthus is also extremely flammable and burning 

fragments cause difficulty in fire control. 

 

Management:  

Hand pulling Miscanthus is largely ineffective due to the large root system and its ability 

to re-grow from root fragments.  Individual plants or small patches can be effectively 

grubbed as long as all of the roots are removed.  After removal, monitoring is necessary 

to ensure complete control.  Glyphosate is also effective in controlling miscanthus. 

Treatments should cover the leaves of the plants to the point of runoff.  Broadcast 

treatments are appropriate for large infestations such as fields or along roadsides. 

 

Information Sources:  

http://www.ces.ncsu.edu/depts/hort/consumer/factsheets/ornamental_grass/miscanthus_si

n-gracillimus.html. 

http://www.invasive.org/browse/subject.cfm?sub=3052. 

http://hort.ufl.edu/shrubs/MISSINA.PDF. 
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Multiflora Rose 

Rosa multiflora 

 

Description:  

Multiflora rose is a thorny, perennial 

shrub with arching stems and leaves divided into five to eleven 

sharply toothed leaflets. Beginning in May or June, clusters of showy, fragrant, white to 

pink flowers appear, each about an inch across.  Small bright red fruits, or rose hips, 

develop during the summer, becoming leathery, and remain on the plant through the 

winter.  

 

Ecology: 

Multiflora rose was imported into the U.S. from Japan, Korea, and eastern China in 1866 

as rootstock for ornamental roses.  It was promoted it for use in erosion control and as 

"living fences" to confine livestock.  It readily invades open woodlands, forest edges, 

successional fields, savannas and prairies that have been subjected to land disturbance.  It 

also has a wide tolerance for various soil, moisture, and light conditions.  Multiflora rose 

reproduces by seed and by forming new plants that root from the tips of arching canes 

that contact the ground. Birds are the primary dispersers of its seed.  Passing through the 

digestive tract of birds enhances germination of multiflora rose seeds.  It has been 

estimated that an average multiflora rose plant may produce a million seeds per year, 

which may remain viable in the soil for up to twenty years.  

 

Management:  

Mechanical and chemical methods are currently the most widely used methods for 

managing multiflora rose.  Frequent, repeated cutting or mowing at the rate of three to six 

times per growing season, for two to four years, has been shown to be effective in 

achieving high mortality of multiflora rose.  In high quality natural communities, cutting 

of individual plants is preferred to site mowing to minimize habitat disturbance.  Various 

herbicides have been used successfully in controlling multiflora rose but, because of the 

long-lived stores of seed in the soil, follow-up treatments are likely to be necessary.  
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Application of systemic herbicides (e.g., glyphosate) to freshly cut stumps or to regrowth 

may be the most effective methods, especially if conducted late in the growing season. 

Biological control is not yet available for management of multiflora rose 

 

Information Sources: 

http://www.nps.gov/plants/alien/fact/romu1.htm. 

http://www.extension.iastate.edu/Publications/PM863.pdf. 

http://www.invasive.org/browse/subject.cfm?sub=3071. 

http://plants.usda.gov/java/profile?symbol=ROMU. 

 

 

Nepalese Browntop/ Japanese 

Stiltgrass 

Microstegium vimineum 

 

Description:  

Nepalese browntop is a delicate, sprawling, annual grass that is 

½ to 3 feet in height. It is recognized by the alternate leaves, which are short (2 to 4 

inches), flat, and lance-shaped and are pale green with off-center veins.  Stems often have 

alternate branching and are up to 4 feet long, covered by overlapping sheaths with 

hairless nodes.  Flowers emerge in August to October and grow in small spikes that 

emerge from slender tips. Seeds are a small, prolific, husked, ellipsoid grain and can 

remain on the plant into winter. Dried whitish-tan grass remains standing in winter. 

 

Ecology: 

Nepalese browntop is native to Asia and was accidentally introduced into America some 

time around 1920. It has previously been used as packing material for porcelain.  

Nepalese browntop is an invader of forested floodplains, ditches, forest edges, fields, and 

trails.  It is very shade tolerant.  It is dispersed chiefly by floodwaters, but the seeds can 

be dispersed on the fur of animals and the clothes of hikers.  It is a prolific seeder, 

producing 100 to 1000 seeds per plant, but has little wildlife food value. 
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Management: 

Hand pulling or mechanical cutting of plants using a mower or weed whacker is effective 

on small infestations.  Mow plants as close to the ground as possible when plants are in 

flower and before seeds are produced.  Chemicals can be used for heavier infestations. A 

foliar spray of glyphosate is effective for extensive infestations.  Herbicide treatments 

should be made late in the growing season but before the plants set seed. Treatments 

made earlier in the growing season may allow a second cohort of plants to produce seeds. 

 

Information Sources:  

http://www.forestryimages.org/browse/subimages.cfm?SUB=3051. 

http://plants.usda.gov/java/profile?symbol=MIVI. 

http://www.gaeppc.org/weeds/browntop.html. 

http://www.invasive.org/eastern/srs/NB.html. 

http://www.invasive.org/eastern/eppc/japgrass.html. 

http://www.forestpests.org/subject.html?SUB=3051. 

 

 

Oriental Bittersweet 

Celastrus orbiculata 

 

Description:  

Oriental bittersweet is a deciduous 

woody perennial plant, which 

grows as a climbing vine and a trailing shrub, up to 60 feet tall.  Stems are 

round and can be up to 4 inches in diameter.  The leaves are alternate, 

glossy, and nearly round, with finely toothed margins. There are female 

(fruiting) and male (non-fruiting) plants.  Female plants produce clusters of 

small greenish flowers in axillary clusters in May. The fruits are three-

valved, yellow, globular capsules that at maturity split open to reveal three 

red-orange, fleshy arils each containing one or two seeds. The abundance of 

showy fruits have made Oriental bittersweet extremely popular for use in 



 37 

floral arrangements.  

NOTE: Because Oriental bittersweet can be confused with our native American 

bittersweet (Celastrus scandens), it is imperative that correct identification be made 

before any control is begun. Comparing the two, American bittersweet has fewer, larger 

clusters of fruits whereas Oriental bittersweet is a prolific fruiter with lots and lots of fruit 

clusters emerging at many points along the stem.  

 

Ecology:  

Oriental Bittersweet was introduced to the U.S. from eastern Asia, Korea, China and 

Japan in the 1860’s as an ornamental plant.  It infests forest edges, woodlands, fields, 

hedgerows, coastal areas and salt marsh edges, particularly those that are disturbed.   

Oriental bittersweet is still widely planted and maintained as an ornamental vine, further 

promoting its spread. Oriental bittersweet reproduces prolifically by seed, which is 

readily dispersed to new areas by many species of birds including mockingbirds, blue 

jays and European starlings. The seeds germinate in late spring. It also expands 

vegetatively through root suckering. 

 

Management: 

Manual, mechanical and chemical control methods are all effective in removing and 

killing Oriental bittersweet.  Employing a combination of methods often yields the best 

results and may reduce potential impacts to native plants, animals and people.  For vines 

climbing up trees or buildings, a combination of cutting followed by application of 

concentrated systemic herbicide to rooted, living cut surfaces is likely to be the most 

effective approach.  Small infestations can be hand-pulled and the entire plant should be 

removed including all root portions.  If fruits are present, the vines should be bagged in 

plastic trash bags and disposed of in a landfill.  For climbing vines, first cut the vines near 

the ground at a comfortable height to kill upper portions and relieve the tree canopy.  

Rooted portions will remain alive and should be pulled, repeatedly cut to the ground or 

treated with herbicide.  Cutting without herbicide treatment will require vigilance and 

repeated cutting because plants will resprout from the base.  For large infestations over 

extensive areas of ground, a foliar herbicide may be the best choice to minimize soil 
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disturbance.  Systemic herbicides like triclopyr (e.g., Garlon® 3A and Garlon® 4) and 

glyphosate (e.g., Accord®, Glypro®, Rodeo®) are absorbed into plant tissues and carried 

to the roots, killing the entire plant within about a week.  Herbicide applications can be 

made any time of year as long as temperatures are above 55 or 60 degrees Fahrenheit for 

several days and rain is not expected for at least 24 hours.  Fall and winter applications 

will avoid or minimize impacts to native plants and animals.  Repeated treatments are 

likely to be needed.  If native grasses are intermingled with the bittersweet, triclopyr 

should be used because it is selective for broad-leaved plants and will not harm grasses.  

No biological controls are currently available for this plant. 

 

Information Sources:  

http://www.nps.gov/plants/alien/fact/ceor1.htm. 

http://www.in.gov/dnr/invasivespecies/oriental_bittersweet_1.pdf. 

http://www.invasive.org/eastern/eppc/bittersweet.html. 
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APPENDIX B: Counselor Handbook 

 

 

ALIEN INVASION! 

 

FALLING CREEK CAMP COUNSELOR HANDBOOK  

FOR INVASIVE SPEICES EDUCATION 

 

CONTENT OUTLINE: 

I) Introduction 

II) Education Objectives 

III) Games 

IV) Activities 

V) Information Sources 

 

I) INTRODUCTION 

This guide is intended to be used by the counselors and/or staff of Falling 

Creek Camp, in order to teach campers about the origins, ecological effects, 

and importance of removal efforts of invasive species.   

 

II) EDUCATION OBJECTIVES 

Note: Pre-establish definition and knowledge of (or explain as you go!): 

predator/prey relationships, competition, ecosystems/habitats, biodiversity.  

 

1. What is an invasive species?  

An invasive species is one that: 1) is non-native (also called exotic or 

alien) to the ecosystem under consideration and 2) whose introduction 

causes or is likely to cause economic or environmental harm.  Humans are 

the primary means of invasive species introductions (USDA 2006).   

 

2. Why do we care? 

Invasive species pose a hazard to native ecosystems in several ways.  Most 

invasive species have no natural predators in their new home.  Therefore, 
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they can grow and reproduce very aggressively, sometimes out-competing 

native species.  When native species are pushed out, forests become less 

productive, biodiversity decreases, and available habitat for native wildlife 

diminishes (Miller 2003).  In addition, when exotic plants support insects 

that also feed on native plants, they can increase the intensity and 

frequency of herbivore attack on the native plants, further damaging the 

natural ecosystem (Rand and Louda 2004). 

 

3. What are some examples of invasive species in the United States? 

� Kudzu (Pueraria Montana): Kudzu is native to Japan and China, 

however it grows well in the Southeastern United States. 

Introduced for erosion control in the late 1800’s. Kudzu is a vine 

that when left uncontrolled will eventually grow over almost any 

fixed object in its proximity including other vegetation. Kudzu, 

over a period of several years will kill trees by blocking the 

sunlight.  

   

 

� Gypsy moth (Lymantria dispar): In either 1868 or 1869, the gypsy 

moth was accidentally introduced near Boston, MA. Gypsy moth 

hosts are located through most of the coterminous United States, 

but the highest concentrations of host trees are in the southern 

Appalachian Mountains, the Ozark Mountains, and in the northern 

Lake States. Trees may become completely defoliated. Many 

organizations work to manage this pest. 
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� Chinese privet (Ligustrum sinense): This plant is native to China 

and was introduced into the United States in 1852 for use as an 

ornamental shrub. The plant has the ability to successfully compete 

with and displace native vegetation 

                     

 

� Asian Tiger mosquito: The Asian Tiger Mosquito is a non-native 

species, which is rapidly spreading across America. It was first 

discovered in northern Virginia in 1997. Asian Tiger Mosquitoes 

feed day and night, especially early in the morning and late 

afternoon. Male mosquitoes, as well as very young mosquitoes, are 

vegetarian and eat plant matter. Female mosquitoes drink blood 

from humans, domestic and wild mammals, and birds. 
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� Japanese Honeysuckle (Lonicera japonica): Japanese honeysuckle 

is native to Japan, introduced to the U.S. in 1806 for horticultural 

ground-cover purposes. Japanese honeysuckle climbs and drapes 

over native vegetation, shading it out. 

  

 

4. What are some invasive species found at Falling Creek Camp? 

� Hemlock woolly adelgid (Adelges tsugae): It was probably 

introduced into the northeastern U. S. in the 1950's.  The woolly 

adelgid feeds on eastern and Carolina hemlock trees and produces 

two generations per year. The egg sacs of these insects look like 

the tips of cotton swabs clinging to the undersides of hemlock 

branches.              

    

 

� English Ivy (Hedera helix): A vine, native to Europe, that crawls 

along the ground and up surfaces, such as trees and buildings. It is 

an evergreen climbing vine that attaches to the bark of trees, 

brickwork, and other surfaces by way of small root-like structures, 

which exude a sticky substance that helps the vines adhere to 

various surfaces. Ivy also kills branches by blocking light from 

reaching the host tree’s leaves.  On the ground, English ivy forms 
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dense and extensive monocultures that exclude native plants.    

  

 

� Multiflora rose (Rosa multiflora): This thorny, perennial shrub is 

extremely prolific and can form impenetrable thickets that exclude 

native plant species.  It readily invades open woodlands, forest 

edges, successional fields, savannas and prairies that have been 

subjected to land disturbance.  Multiflora rose was introduced to 

the east coast from Japan in 1866 as rootstock for ornamental 

roses.  Beginning in the 1930s, the U.S. Soil Conservation Service 

promoted it for use in erosion control and as "living fences" to 

confine livestock. 

   

 

5. What can we do about it?  

We can help eradicate (remove) invasive species by learning about them.  

Find out which species are invasive/exotic in our area, then get help from an 

adult/counselor to decide the best way to remove them or keep them from 

spreading.  Also, understand how invasive species spread (ex. seeds stick to 

clothing or dirt on your shoes, blow in the wind, sold by nurseries and planted 

in your yard because they look pretty) and take care not to transport them.  

Help educate your family about invasive species and encourage them to plant 

native species in your yard instead.     
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III) GAMES 

1) Alien Invaders (adapted from Michigan State University Extension) 

This game is a fun way for kids to start to think and learn about how 

invasive species can crowd out native species and damage their new 

environments. The activity works best if you have a fairly large group. 

 

Objectives: 

The participants will begin to understand the effects invasive species can 

have on native species and the environments into which they have moved. 

 

Materials: 

_Index or card stock 

_Native Species Cards (one per person) 

_Invasive Species Card (one or more, depending on the size of your 

group) 

 

Age: 9 and up 

 

Setting: 

Indoors or outdoors, with room to move around 

 

Time: 

20–30 minutes 

 

Background basics: 

Scientists call animals that are unwanted and out of their natural habitat 

“pests,” while plants that are out of place are called “weeds.” Invasive 

species are plants and animals that are worse than native pests or weeds 

because they have traveled, or been moved, to new places that are so far 

out of their native habitat that they have no predators. (That is, nothing in 
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their new homes keeps their population under control by eating them.) The 

“Invasive Species Cards” handout lists several invasive species along with 

information about where they came from, how they arrived in North 

Carolina and why they’re a problem.  For the sake of simplicity, this game 

doesn’t match an invasive species to the native species it threatens. The 

game is designed to demonstrate how an invasive species can throw a 

natural environment out of whack, and to encourage kids to start thinking 

about the relationships between native and invasive species. 

 

Procedure: 

Before the meeting: 

Make and cut apart enough copies of the Native Species Cards that each 

player can have one. Depending on the size of your group, make and cut 

apart a copy of one or more Invasive Species Cards. If you do hand out 

more than one Invasive Species Card, no two players should receive the 

same card. 

 

During the meeting: 

1. Have the kids sit or stand in a circle where they can hear you. Read 

aloud or paraphrase to the group the following information. 

Today we’re going to play a game called “It’s an Invasion!” It’s a 

matching game in which most of you will be trying to match pairs of 

Native Species Cards while one player – the “invader” with an Invasive 

Species Card – is trying to break up and crowd out the native species. In a 

few minutes I’m going to give each of you one Native Species Card. There 

is an even number of each card, and your job will be to find one person 

whose card matches yours. When I give you the signal, I want you to 

“shuffle the cards,” that is, move around the room/play space without 

letting anyone else see your card. When you’re well shuffled, I’ll tell you 

to freeze. Then when I give you the next signal, you’ll have to move 

around and find a match for your card without talking. When you’ve 
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found one person whose Native Species Card matches yours, the two of 

you must sit down. The complication is that while you’re trying to find a 

match for your card, an invasion will be underway! One of you has an 

Invasive Species Card, and that person will be moving in, trying to muscle 

his or her way into your habitat, and perhaps disrupt (mess up) your food 

chain! If the invader approaches you before you’ve met your native 

species partner, he or she will show you the Invasive Species Card, and 

you’ll have to sit down without making a match. The invader can then 

move on to do the same thing to other native species cardholders. When 

all of the species are matched or have been crowded out by the invader, 

the game is over. Remember, no talking! 

 

2. Now give each player a Native Species Card.  Be sure to hand out an 

even number of copies of each card. Secretly give one player an Invasive 

Species Card (there should be no matches for this card). Depending on the 

size of your group, you may want to give out more than one Invasive 

Species Card. 

 

3. Remind the kids not to show their cards while they’re “shuffling the 

cards” around the room and that there’s no talking while they’re playing 

the game. Give them a signal to begin play. As they move around the 

room, you may need to remind the kids to sit down if they’ve been 

“crowded out” by the person who has the Invasive Species Card. 

 

4. The game is over when all of the Native Species Card pairs have been 

matched or crowded out by the holder of the Invasive Species Card. 

 

5. If the kids are having fun with the game and you have time, you may 

want to collect the cards at the end of the round and repeat the process, 

making sure that a new person holds the Invasive Species Card in each 

round. 
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6. After the group is done playing the game have them return to a circle 

and sit with their native species partner from the final round they played. 

Ask for volunteers to share information about their native species, 

including where it is found in North Carolina and what species it is being 

threatened by. Next ask the player or players who held Invasive Species 

Cards to talk about their species, including what part of the world it is 

native to, how it arrived in North Carolina, and why it’s a problem in its 

new environment. 

 

Talking it over: 

Now ask the group the following questions: 

• Do you think it was easier to be a player with a Native Species Card or 

an Invasive Species Card? Why? 

• What do you think would happen if there were more players with 

Invasive Species Cards in the game? 

• What happens when real native species are crowded out of their habitat 

by invasive species? 

• Can you name one species we haven’t talked about that has invaded 

North Carolina and what affect its presence has had on its new habitat?  

 

 

2) Build Your Own Ant (adapted from the California Foundation for 

Agriculture in the Classroom in partnership with the California 

Department of Food and Agriculture) 

 

Objective:  

To learn the anatomy of the Red Imported Fire Ant while reviewing 

addition and subtraction facts. 

 

Before You Start:  
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Photocopy one My Red Imported Fire Ant coloring page for each student 

and one Red Imported Fire Blackline Master.  Locate dice and other 

needed materials. 

 

Time: 30 minutes 

 

Materials:  

_One pair of dice per group 

_Red Imported Fire Ant Blackline Master, one per group 

_My Red Imported Fire Ant coloring page, one per person 

_Crayons or markers, one set per group 

 

Procedure: 

1) Review the basic anatomy of ants by showing students the drawing of 

the Red Imported Fire Ant. Discuss that all insects have three main body 

sections — the head, abdomen and thorax; they also have six legs and two 

antennae. Discuss what anatomical parts make Red Imported Fire Ants 

unique — the stinger and the tooth. 

 

2) Explain the game rules to the students. 

 

3) After the game, display the colorful ant pictures. 

 

Game Rules: 

• Form teams of 2-4 players. Distribute a My Red Imported Fire Ant 

coloring page to each player. Each team should have one pair of dice, one 

set of coloring crayons or markers, and one Red Imported Fire Ant 

Blackline Master. 

• Roll one dice to see who goes first. The person who rolls the highest 

number will go first. The players take turns clockwise. 
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• First player rolls a pair of dice. Player can either add or subtract the 

numbers on the dice to get a total. Using the key on the My Red Imported 

Fire Ant coloring page, the player determines which part of the ant can be 

colored on his/her page. The player must verbalize the addition or 

subtraction problem and announce to the group which part will be colored. 

The other players should verify the answer before the player colors in the 

section of the ant. 

• Play continues with each person. The first person to completely color in 

his/her ant is the winner! 
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3) Men in Black 

 

Objective:  

To help campers distinguish between native and non-native species names.  

 

Materials: 

_Watergun(s) 

_Laminated signs with invasive and native species names, enough for all 

participants 

 

Time: 30 min 

 

Before you start:  

Set the stage as the tryouts for the undercover alien fighting team, the Men 

in Black.   

 

Procedure:  

The majority of the campers play the game as either alien or native 

species, designated by large, laminated signs worn on their shirts.  One 

camper is the MIB tryout subject.  The subject has one watergun and is 

given the task of “killing” aliens, while avoiding the native species.  An 

area is designated as “in bounds” and all players must stay within this 

boundary.  The boundary can be an open field for young campers, or an 

area of woods for older campers.  Aliens and native species sit down (or 

return to base) as they get “shot,” until all players are seated (or have 

returned to base).  Then, tally up the number of aliens shot and the number 

of native species shot.  You can create your own scoring based on the skill 

of the campers.  Continue to play until everyone has a chance to be a 

tryout subject. 
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Alternative: Campers can play without waterguns by simply tagging the 

aliens/native species.      

 

IV) ACTIVITIES 

1) Pull English ivy up from the roots and/or cut vines from tree trunks with 

loppers.  If you want to create competition, see who/which group can pull 

the longest unbroken vine from the ground.  NOTE: Only counselors or 

older/responsible campers should use loppers or other sharp objects for 

cutting.  Be certain that the vines you are pulling are not poison ivy!   

 

2)  Create alien masks using paper plates, Popsicle sticks, and pictures or 

drawings of invasive species.    

 

3)  Go on an invasive species hike.  Take campers to certain locations with 

both native and alien species.  Have them guess at which species are 

native and which are not. As you go, explain to the campers which 

invasive species are present, where they came from, and why they are a 

problem. 

 

V) INFORMATION SOURCES 

 

Miller, James.  2003. Nonnative Invasive Plants of Southern Forests: A Field 

Guide for Identification and Control. Southern Research Station, Asheville, 

NC.     

 

USDA. March 23, 2006. National Invasive Species Information Center.  

http://www.invasivespeciesinfo.gov 
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APPENDIX C: Sample data sheet 

 

Name: Species:      Date of Pre Assessment:      

 Common:      Date of Treatment:      

      Date of Post Assessment:      

(Optional Location:      Treatment Descripton:    

info) Slope:               

 Elevation:               

 Soil Type:               

           

 Data Units     (eg. % cover, # of HWA, etc.) NOTES:   

             

   TREATMENT     CONTROL  Data Collected:   

            ID # of individual  

 ID #     ID #      pre-treatment   

   pre:     pre:    post-treatment  

            difference between  

   post:     post:       

              

   diff:     diff:       

                 

 ID #     ID #         

   pre:     pre:       

               

   post:     post:       

              

   diff:     diff:       

                 

 ID #     ID #         

   pre:     pre:       

               

   post:     post:       

              

   diff:     diff:       

                 

 ID #     ID #         

   pre:     pre:       

               

   post:     post:       

              

   diff:     diff:       
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APPENDIX D:  Merit Label 
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Appendix E: Sample Excel Spreadsheet for Statistical Analysis 

 

 

 

A B C D

1 ID # Data Data

2 Treated Untreated

3 1 # #

4 2 # #

5 3 # #

6 4 # #

7 5 # #

8 6 # #

9 7 # #

10 8 # #

11 9 # #

12 10 # #

13 11 # #

14 12 # #

15 13 # #

16 14 # #

17 15 # #

18 16 # #

19 17 # #

20 18 # #

21 19 # #

22 20 # #

23 mean = AVERAGE(C3:C22) AVERAGE(D3:D22)

24 standard deviation = STDEV(C3:C22) STDEV(D3:D22)

25 coefficient of variation = C24/C23 D24/D23

26

t-test, returns 

corresponding p-value =

TTEST(C3:C22,D3:D22,

2,2)

(if <0.05, then 

significant)

27

Number of samples 

required to detect a 

10% difference at 68% 

confidence. =

(POWER(1,2)*POWER(

C25,2))/POWER(0.1,2)

Did you take enough 

plots? 


