
1 | A l i e n  I n v a s i o n  –  P A I B  -  T N  
 

Natural History along the Natchez Trace Parkway 
On-Site Lesson:  

Alien Invasion:  (code PAIB) 

 
Materials Needed:  For each group of students: 4 plot 
markers. A meter stick or meter-long piece of string.  Data 
Collection Sheets 1 and 2, results and conclusion. 
Appropriate Scenic Trail map available from 

www.nps.gov/natt or by calling 662-680-4027 or 800-305-7417 

 
Instructional Information  

 
Tennessee Learning Expectations:  
Secondary Science: 
Inquiry:  
CLE 3260.Inq.3 Use appropriate tools and technology to collect precise 
and accurate data.  
CLE 3260.Inq.4 Apply qualitative and quantitative measures to analyze 
data and draw conclusions that are free of bias. 
CLE 3260.Inq.5 Compare experimental evidence and conclusions with 
those drawn by others about the same testable question. 
 
Environmental Science: 
☼ The Living World: 
CLE 3260.2.2 Discuss the roles of biodiversity and coevolution in 
ecosystems.  
☼ Water and Land Resources: 
CLE 3260.4.1 Examine common resource use practices in agriculture, 
forestry, urban/suburban development, mining, and fishing.  
 
Biology 1: 
CLE 3210.2.1 Investigate how the dynamic equilibrium of an ecological 

community is associated with interactions among its organisms.  
☼ Biodiversity and Change: 
CLE 3210.5.1 Associate structural, functional, and behavioral adaptations with the ability of 
organisms to survive under various environmental conditions.  
 
Biology 2: 
☼ Interdependence:  
CLE 3216.2.1 Describe how the stability of an ecosystem is maintained.  
CLE 3216.2.2 Investigate the major factors that influence population size and age distribution.  
CLE 3216.2.3 Describe the varying degrees to which individual organisms are able to accommodate 
changes in the environment.  
CLE 3216.2.4 Distinguish between the accommodation of individual organisms and the adaptation 
of a population to environmental change.  
 
Botany: 
CLE 3216.7.1 Describe different plant types plants based on their anatomy and physiology.  

Summary:  On a National Scenic Trail students will investigate how 
privet, a non-native plant species, out-competes and affects native 
plant species diversity. 

 

› Grade Level: 
High School 

 

› Subject Areas: 
Biology, 
Environmental 
Science 

 

› Setting:  
One period on a trail. 
One period in 
classroom.  

 
 
› Duration:  

Two class periods.  
 

› Skills: 
Observation, 
explanation, research 
and evaluate, 
graphing data, 
prediction, 
summarization 
 

› Vocabulary: 
Invasive, non-native, 
diversity population, 
community, 
competition. 
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Ecology: 
☼ Individuals: 
CLE 3255.1.1 Analyze strategies for classifying organisms.  
CLE 3255.1.2 Identify organisms based on how they obtain energy.  
CLE 3255.1.3 Relate specific animal behaviors and plant tropisms to survival.  
CLE 3255.1.4 Investigate various approaches to maintain biodiversity.  
☼ Populations: 
CLE 3255.2.1 Cite examples of populations limited by natural factors, humans or both.  
CLE 3255.2.2 Explain population growth patterns and rates.  
CLE 3255.2.3 Summarize how natural selection influences a population over time.  
☼ Communities: 
CLE 3255.3.1 Explain ecological niches within various habitats.  
CLE 3255.3.2 Relate species interactions such as competition, predation and symbiosis to 
coevolution.  
CLE 3255.3.3 Apply the first and second laws of thermodynamics to explain the flow of energy 
through a food chain or web.  
CLE 3255.3.4 Analyze how biomass is related to trophic levels. 
 
Learning Objective: The student will 1) learn how population dynamics are affected by the 
introduction of a non-native plant species 2) develop observation skills, 3) use prediction and 
inference to develop conclusions. 
 
Teacher Set: The students will visit a National Scenic Trail and investigating the impact of non-
native privet shrub on the native plant populations on the trail. It is highly recommended that the 
teacher visit the trail area prior to taking the students to the trail. 
 
Teacher Overview:  Invasive non-native plants are spreading across our country. Without the 
natural checks that exist in their indigenous areas, they often spread and out-compete native plants, 
reducing diversity and sometimes creating a virtual monoculture. In the southeast, one of the most 
common invasive and most difficult to control non-native plants is privet. See the attached USDA 
handout for more information.  
 
What is an invasive plant? According to the Alabama Invasive Plant Council (AIPC) an invasive 
plant species is one that displays rapid growth and spread, establishes over large areas, and persists. 
Invasiveness is characterized by robust vegetative growth, high reproductive rate, and longevity. 
Even some native plants can become invasive under the right conditions. 
 
Student Instruction: The students will need to be able to identify Chinese privet plants. An example 
from an unprotected area should be brought into the classroom. The USDA brochure should be 
made available to each student.  
 
The students will be comparing three plots along a National Scenic Trail. The first plot will be a “no 
privet plot”. The second will be a “privet plot” and the third will be a plot between the privet and no 
privet plots. They will be counting the number of different plant species within each plot. They may 
also count the population of each species in each plot but that is not necessary. They need only 
recognize one plant species by sight, Chinese Privet. If students are good at plant identification, 
then the plant number in each plot could represent the same plant, but that is not necessary. 
Another option is to have the students subjectively label the plants, Rare, Common or Abundant. 
See the example for how they might list plants.   
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Examples of different ways to count and enter plant data from a plot 

Plant 
Number 

How 
Many 

 Plant 
Number 

Here?  Plant 
Number 

Abundance 

1 
 

1  1 
 

  1 
 R 

2 
 

2  2 
 

  2 
 C 

3 
 

1  3 
 

  3 
 R 

4 
 

3  4 
 

  4 
 A 

5 
 

1  5 
 

  5 
 R 

6 
 

2  6 
 

  6 
 C 

 
 
 
  1 

2

 
 

 

3 

4 

5 

6 
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Student Task:  See study procedure.  
 
  
Teacher Closure: Explain to the students that Chinese privet is only one kind of invasive non-native 
plant. Plants are imported into different areas in many different ways. Modes of introduction may 
range from seeds stuck on shipping boxes from other continents to seeds stuck to a  bumper 
traveling from Canada to Mexico. In the right (wrong) place, without competition, a non-native 
species may take over. 
 
The students may be interested in engaging in a class debate about what should be considered non-
native and what should be done about non-natives. See the Discussion Stimulator sheet. 
 
Student Assessment:  Participation in the activities, accuracy and completion of data sheets and 
report. 
 
Suggestions for re-teaching: Relate this study to other topics when lessons include subjects such a 
species distribution, competition and populations.  
 
Extension: The students could research other non-native plants and develop reports or displays.  
The students might investigate the “Saltcedar Study” in the American Southwest.  
http://www.usgs.gov/newsroom/article.asp?ID=2451 
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The Effects of Privet on Diversity in a Plant Community 
 
Hypothesis:________________________________________________________________________________ 
 
___________________________________________________________________________________________ 
 
Materials: Four plot markers, data collection sheet, pencil, measuring stick 
 
Procedure:  On a Scenic Trail Section ____________________________________________________ (trail 
name) locate an area with a well established growth of privet.  You will be able to tell a well 
established growth by the size of the plants. Find an area with the tallest privet plants. Those will 
probably be among the oldest plants so therefore the most established.  Find the edge of the privet 
plot to set up the first plot.  
 
Not disturbing any plants, AVOIDING poison ivy and looking CAREFULLY where you put your 
feet and hands, put one marker in the ground within the privet growth. Using that marker as one 
corner, measure a one meter square, marking the corners with the other plot markers. Try to not 
include the entire trunks of trees. Plants overhanging the plot may be included as being in the plot.  
 
Look carefully to differentiate between different types of plants. Write the number of DIFFERENT 
types of plants in the correct place on the data table. Estimate the number of each type of plant and 
enter that data in the correct column. You may not need to use all of the blocks provided. 
 
For plot 2, you may move all markers or you may move only two plot markers to make another one 
meter square still using one side of the original square. Move the markers to stay within the privet 
growth.  If they cannot safely move the markers, they may just “eyeball” the plot. Enter the number 
of species in this plot. 
 
Next locate closest area with similar habitat but with roughly no more than half of the plants being 
privet. Set up the plots in the same manner as in the privet plots, entering data on Middle Plot 
spaces on the collection sheet each time.  
 
Third, find a similar habitat with no privet and repeat the procedure entering data in the No Privet 
columns.  
  

Chinese Privet 
Ligustrum sinense 

Leaves are opposite 
and usually less than 
1” long. Stem is 
woody. Shrub can 
grow about 30’ tall.  
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Data Collection Sheet Plot 1    Alien Invasion 
 

Privet Plot  Middle Plot No Privet Plot 
Plant 

Number 
How Many? 

Plant 
Number 

How Many? 
Plant 

Number 
How Many? 

Privet  Privet  Privet 0 

1.   1.   1.   

2.   2.   2.   

3.   3.   3.   

4.   4.   4.   

5.   5.   5.   

6.   6.   6.   

7.   7.   7.   

8.   8.   8.   

9.   9.   9.   

10.   10.   10.   

11.   11.   11.   

12.   12.   12.   

13.   13.   13.   

14.   14.   14.   
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Data Collection Sheet Plot 1   

Privet Plot Middle Plot No Privet Plot 
Plant 

Number 
How Many? 

Plant 
Number 

How Many? 
Plant 

Number 
How Many? 

15.   15.  15.  

16.   16.  16.  

17.   17.  17.  

18.   18.  18.  

19.   19.  19.  

20.   20.  20.  

21.   21.  21.  

22.   22.  22.  

23.   23.  23.  

24.   24.  24.  

25.   25.  25.  

26.   26.  26.  

27.   27.  27.  

28.   28.  28.  

29.   29.  29.  
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Data Collection Sheet Plot 2   Alien Invasion 
 

Privet Plot  Middle Plot No Privet Plot 
Plant 

Number 
How Many? 

Plant 
Number 

How Many? 
Plant 

Number 
How Many? 

Privet  Privet  Privet 0 

1.   1.   1.   

2.   2.   2.   

3.   3.   3.   

4.   4.   4.   

5.   5.   5.   

6.   6.   6.   

7.   7.   7.   

8.   8.   8.   

9.   9.   9.   

10.   10.   10.   

11.   11.   11.   

12.   12.   12.   

13.   13.   13.   

14.   14.   14.   
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Data Collection Sheet Plot  2  

Privet Plot Middle Plot No Privet Plot 
Plant 

Number 
How Many? 

Plant 
Number 

How Many? 
Plant 

Number 
How Many? 

15.   15.  15.  

16.   16.  16.  

17.   17.  17.  

18.   18.  18.  

19.   19.  19.  

20.   20.  20.  

21.   21.  21.  

22.   22.  22.  

23.   23.  23.  

24.   24.  24.  

25.   25.  25.  

26.   26.  26.  

27.   27.  27.  

28.   28.  28.  

29.   29.  29.  
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Data Collection Sheet Plot 3   Alien Invasion 
 

Privet Plot  Middle Plot No Privet Plot 
Plant 

Number 
How Many? 

Plant 
Number 

How Many? 
Plant 

Number 
How Many? 

Privet  Privet  Privet 0 

1.   1.   1.   

2.   2.   2.   

3.   3.   3.   

4.   4.   4.   

5.   5.   5.   

6.   6.   6.   

7.   7.   7.   

8.   8.   8.   

9.   9.   9.   

10.   10.   10.   

11.   11.   11.   

12.   12.   12.   

13.   13.   13.   

14.   14.   14.   
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Data Collection Sheet Plot  3  

Privet Plot Middle Plot No Privet Plot 
Plant 

Number 
How Many? 

Plant 
Number 

How Many? 
Plant 

Number 
How Many? 

15.   15.  15.  

16.   16.  16.  

17.   17.  17.  

18.   18.  18.  

19.   19.  19.  

20.   20.  20.  

21.   21.  21.  

22.   22.  22.  

23.   23.  23.  

24.   24.  24.  

25.   25.  25.  

26.   26.  26.  

27.   27.  27.  

28.   28.  28.  

29.   29.  29.  
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Name______________________________________________________ 
 
Results: 
 
Group 
Number 

Number of Species 
in Privet Plot 1 

Number of Species in 
Middle Plot 1 

Number of Species in Non-
Privet Plot 1 

    

    

    

    

    

    

    

 
Group 
Number 

Total Number of 
Plants in Privet Plot 
1 

Total Number of Plants in 
Middle Plot 1 

Total Number of Plants in 
Non-Privet Plot 1 
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Group 
Number 

Number of Species 
in Privet Plot 2 

Number of Species in 
Middle Plot 2 

Number of Species in Non-
Privet Plot 2 

    

    

    

    

    

    

    

 
Group 
Number 

Total Number of 
Plants in Privet Plot 
2 

Total Number of Plants in 
Middle Plot 2 

Total Number of Plants in 
Non-Privet Plot 2 

    

    

    

    

    

    

    

 
 
 
On a sheet of graph paper, or using computer software, make a graph that represents the different 
amounts of species for each plot.  Compare your group’s results with the rest of the class.  
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Conclusion: Answer the following question. 
 

1. What happen to the diversity of the community when privet was present? 

 
 
 
 
 
 
 

2. Why do you think the privet out-competes native plants? 

 
 
 
 
 
 
 
 
 

3. Do you think the native community will change permanently? Why or why not?  
 
 
 
 
 
 
 
 
Do you think there are any inherent problems with having non-native invasive plants 
growing on a National Scenic Trail? Why or why not? 

 
 
 
 
 
 
 
 
 
 
 

4. How much responsibility do you think ordinary citizens of this country should take in 
dealing with non-native invasive plants or animals? 
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Discussion Stimulators… answers are not necessarily right or wrong.  
 

1. If an animal carries a seed from one place to another it is considered expansion of the plant 
or natural transportation. If people carry seeds from one continent to another, we consider 
the resulting plants as non-native. What do you think about these designations? 
Consider: 

a. Transportation of imports and exports 
b. Agricultural materials 
c. Vehicles 

2. Is it a good idea to use non-natives (plants/insects) to combat “problem” species? (Like 
fighting fire with fire? 

a. What dangers might this pose? 
b. What benefits? 

3. If you are landscaping your property, is it a good thing to use only native plants even though 
they may not be as pretty as non-native plants? 

4. How damaging can a non-native species be to the environment?  
a. Could it actually change the habitat? 
b. Could any changes be good? 

5. Counting the Cost: 
Consider: 

a. Is it worth it to try to get rid of a non-native invasive? 
b. Labor/Supplies? How much is “worth it?” 
c. Lost recreational value? 
d. Effects on other species, plant and animal. 
e. Other costs? 

i. Emotional 
ii. Educational loss 

6. Assuming the same capacity for “carrying”, would a non-native plant have a better chance at 
establishing itself in a new area if it was moved by a migrating arctic bird or a migrating 
human traveling east and west? Why? What geographical features need to be considered? 

7. Which species of plants or animals have the best chances of establishing themselves 
worldwide? Specialist plants like cactus/ tropical vines or polar bears/orangutans OR 
species that can survive in a wide variety of habitats like armadillos or Chinese privet?  

8. Brain storm all of the different ways plants and/or animals can be transported long 
distances.  
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