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2003

To all Wisconsin Educators—

Wisconsin is blessed with lots of beautiful wet places and many people 
who perceive a deep connection to those places. We hope that this publi-

cation will deepen that connection for both you and your students.

Purple loosestrife, as you will find out in greater detail in the pages to follow, has 
been in Wisconsin since the early 1900s. Only recently, however, has it been rec-
ognized as a major problem, taking on labels like “nuisance,” “pest,” “invader,” 
and even “a deadly threat to Wisconsin’s wetlands.” 

Citizens can now get involved in loosestrife control efforts. The Wisconsin 
Department of Natural Resources (DNR) has developed a program to engage  
citizens in this work, especially through rearing and releasing biological control 
insects. Teachers have found this project to be a practical undertaking at schools 
and the basis for more effective teaching about plants, insects, invasive species, 
wetland ecology, and myriad other topics. In fact, the project supplies the final, 
crucial step in turning students into true environmental citizens, that of personal 
involvement and success in solving real-life environmental problems. 

But once you’re rearing beetles, how can you infuse the experience into your 
lesson plans? In summer 2001, the Wisconsin DNR and the Wisconsin Wetlands 
Association (WWA) convened 10 educators at the Central Wisconsin Environmental 
Station to develop a series of classroom teaching activities centered on the bio-
logical control (bio-control) process. Teachers started by reviewing existing activ-
ities, modifying them as needed, then created complementary ones. Over the 
course of the 3-day workshop we selected 15 of the best activities about state 
wetlands for use in Wisconsin classrooms. These are the activities you have 
here. Topics range from a host plant-specificity experiment to an invasive plant 
art project. Applicable model Wisconsin science and environmental education 
standards are listed for each activity. 

How and when to use these activities is up to you. Though we have put them in 
a sequence logical to us, it is our intention that you use them in any order that 
fits your curriculum. 

This publication is only part of a growing solution to invasive species, one that 
taps nature to control the problem and involves reconnecting people to the 
land. The solution grows as WWA recruits and trains volunteers to survey purple 
loosestrife in Wisconsin, as the Wisconsin DNR explores potential biological 
control agents for other invasive plants, and as you awaken one more student  
to the interdependence of all living things. More information about this solution 
can be found at www.wisconsinwetlands.org and www.dnr.wi.gov.

Thank you for your participation and keep up the good work.

Most sincerely,

 
Wisconsin Wetlands Association 

 
Wisconsin DNR and UW-Extension 
Purple Loosestrife Biological Control Project
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NOTE TO WISCONSIN EDUCATORS  REVISED 2ND EDITION

Welcome to the revised 2nd edition of our See Cella Chow educators’ manual. Thirteen years 
after its initial release, the activities in this manual have been updated and are now available 

exclusively online. Each can now be downloaded individually for ease of use.
Another major change is that none of the first edition’s appendices, which dealt mainly with 
beetle rearing, are included in this revised compendium. Instead, beetle rearing information, 
including all forms needed to be part of beetle rearing efforts, is available via the Wisconsin DNR’s 
Purple Loosestrife Biocontrol page (https://dnr.wi.gov/topic/invasives/loosestrife.html). The webpage 
provides current program information for rearing beetles, releasing them, and for site follow-up. 
Teaching about invasive species and pesticide alternatives like biocontrol is now more important 
than ever! Invasive species are one of the most crucial factors, along with habitat modification 
and destruction, contributing to the loss of native species. In addition, pesticides can be 
expensive and ecologically disruptive, often making alternative control measures preferable. 
Some form of biocontrol may become the only large-scale, long-term method that is acceptable 
and affordable for many invasive species.
Learning about invasive species problems may be most effective when simultaneously solving 
them. See Cella Chow’s educational activities will be most effective when used by students rearing 
beetles to control local purple loosestrife populations. Accomplishing effective control with little 
use of chemical poisons is a win-win proposition, and provides a great educational opportunity! 
While education is the goal behind these activities, releasing biocontrol beetles is useful for 
other reasons as well. In the last 20 years, citizens have released over 30 million of these beetles 
statewide, but there are still new sites that would benefit from their presence. And previously 
controlled sites may benefit from more beetles if local numbers decline and loosestrife starts 
to rebound. You and your students can raise beetles for such sites while learning about purple 
loosestrife and its biocontrol. Even where purple loosestrife is well controlled, the best biocontrol 
education may occur through rearing additional beetles. 
Finally, the last activity, “Life after Purple Loosestrife Control,” emphasizes that returning native 
diversity to reduced purple loosestrife infested wetlands should be a goal of all biocontrol work. 
Such efforts will increase the native plant diversity that provides homes for native wildlife, 
supports human communities, and helps prevent takeover by other invasive species. Consider 
raising and planting native plants with your students after or as part of your beetle work!
Please use these activities to help your students re-connect with wetlands by helping save them 
and let other educators know about them too. Thank you for your good work!
Sincerely,

Brock Woods
Wisconsin DNR and UW-Extension
Purple Loosestrife Biocontrol Project

(608) 266-0061 
DNRAISinfo@wisconsin.gov

https://dnr.wi.gov/topic/invasives/loosestrife.html
http://dnr.wi.gov/topic/invasives/loosestrife.html
mailto:brock.woods@wisconsin.gov
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ACTIVITY 1  GRADES 8-12

ALIENS MOVING IN NEXT DOOR*
DESCRIPTION
Students discover and apply information about a schoolyard plant’s 
biotic potential and environmental resistance. Students chart the infor-
mation and predict results of the introduction of an imaginary invasive 
species and apply this learning to the problem of purple loosestrife.

PROBLEM 
What are the characteristics of a plant that allow it to become domi-
nant within its environment?

MATERIALS 
l	Plant identification books.
l	Clipboards.
l	Plain paper.
l	Background information on purple loosestrife (pages 4-5).

PROCEDURES
 1.  In the classroom, introduce the concept of dynamic balance between 

biotic potential and environmental resistance relative to population 
growth. Take a mini-field trip outside in the schoolyard. Ask stu-
dents, in small groups, to identify plants growing in the schoolyard 
and choose one for further investigation.

 2. Have students create a chart to list the biotic potential and envi-
ronmental resistance for each chosen schoolyard plant using plant 
books, encyclopedias, the Internet, and field observation. 

Objectives
Students will become familiar 

with the impact of exotic 
species (specifically purple 

loosestrife) on ecosystems by 
investigating a local schoolyard 

plant’s biotic potential and 
environmental resistance.

Students will create an 
imaginary exotic plant to 

compete for a local plant’s 
niche and evaluate the  

possible results.
Students will be able to define 
the terms biotic, abiotic, biotic 

potential, environmental 
resistance, native species, exotic 

species, and invasive species.

Time Suggestion
Three 45-minute class periods.

Wisconsin Model 
Environmental 
Education and  

Science Standards
Environmental Education:

A.8.1, A.8.4, A.8.5, B.8.8, 
D.8.5, D.8.6, A.12.1, B.12.3, 

B.12.6, C.12.1. 
Science: A.8.6, B.8.4, C.8.1, 
C.8.2, C.8.5, C.8.10, C.8.11, 

F.8.1, F.8.2, F.8.6, F.8.7, F.8.8, 
F.8.9, G.8.5, H.8.2, A.12.4, 

A.12.3, C.12.1, C.12.5, F.12.5, 
F.12.7, F.12.8, G.12.2, G.12.5, 

H.12.4.

Quackgrass

BIOTIC POTENTIAL ENVIRONMENTAL RESISTANCE  

Reproduction: 
Competitors:  

     runners and seeds      dandelions, crabgrass, etc.  

Growth: rapid 
Drought  

Migration: man spreads it,  Predators: herbivores; 

    runners grow rapidly,      mowed by people 

    seed dispersal 
   

Coping: hardy, 
Disease: attacked by bacteria, 

thrives in most soils 
     fungi, viruses
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ACTIVITY 1  ALIENS MOVING IN NEXT DOOR (CONTINUED)

 3. Discuss limiting factors and ask students  
to predict each chosen plant’s population 
growth in the schoolyard.

 4. Ask the same small groups to create and 
name an imaginary exotic plant species. 
Have them chart biotic potential and envi-
ronmental resistance and draw a picture of 
the exotic plant.

 5. Describe how the imaginary species would 
get into each chosen plant’s ecosystem, and 
based on its biotic potential and environ-
mental resistance, discuss ways in which 
people could control the plant’s spread.

 6. Hand out a reading on purple loosestrife (see 
pages 4-5, for example). Read and discuss its 
identifying characteristics and how it arrived 
and spread in North America. List the biotic 
potential and environmental resistance of 
purple loosestrife on a chart similar to the 
“quack grass” example (page 1).

 7. Work with students to formulate several 
hypotheses about the impact of purple 
loosestrife on an ecosystem. Ask students 
to defend the hypotheses with information 
about biotic potential and environmental 
resistance. Compare the hypotheses to the 
scenarios developed by the class for school-
yard plants.

BACKGROUND INFORMATION 
Each organism shares its ecosystem with other 
organisms (biotics) that affect its ability to sur-
vive. The physical, non-living environment (abi-
otics) also affects the survival of organisms. At 
all times, the interplay of biotic and abiotic fac-
tors in the environment limits the growth and 
reproduction of individual organisms. We refer 
to an organism’s push to grow and fill the envi-
ronment with its offspring as its biotic potential. 
Some of the factors that increase the organism’s 
biotic potential include high intrinsic growth and 
reproductive rates, a good ability to migrate and 
invade new habitats, strong defense mechanisms,  

and an overall ability to cope with adverse con-
ditions (adaptability). Factors that offer envi-
ronmental resistance (i.e. limiting factors that 
decrease the likelihood of survival or reproduc-
tion) include insufficient water or nutrients, 
unsuitable habitat, adverse weather conditions, 
predators, parasites, disease, competition for 
growth requirements, etc. 
Ecosystems are thought to become more diverse 
and more stable as they evolve. The organisms 
within each ecosystem achieve a dynamic balance 
– each is connected to and dependent upon the 
others. Each organism’s biotic potential interacts 
with a site’s environmental resistance to keep its 
respective population in balance. This balance 
is dynamic; it changes over time. If some of the 
interactions are lost, if the balance is upset, the 
web of connections may begin to unravel. 
As people have traveled from place to place, they 
have altered the environment by carrying along, 
sometimes intentionally and other times acci-
dentally, species of plants and animals not indig-
enous (native) to a region. These organisms are 
called introduced, non-native, or exotic species. 
Many introduced species never establish well  

Purple loosestrife may have a greater biotic potential or 
meet less environmental resistance to it than the native 
plant species with which it competes.

D
 B

LU
M
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ACTIVITY 1  ALIENS MOVING IN NEXT DOOR (CONTINUED)
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(naturalize) and their populations remain small. 
However, the most successful invaders (invasive 
species) upset the balance of native ecosystems by 
greatly altering the environmental resistance of 
other species. When an exotic invades an ecosys-
tem, it may have a much greater biotic potential 
or meet significantly less environmental resistance 
than the natives. For example, when an exotic spe-
cies has no predators to control it, it may be able 
to reproduce more successfully than local species. 
In this way, the exotic sometimes displaces many 
native species and is considered invasive. To main-
tain the health of native systems and be able to 
make informed personal and community choices, 
it is important to be aware of the impact exotic 
invasive species (e.g., purple loosestrife, zebra 
mussel, sea lamprey, spotted knapweed, round 
goby, and others) can have on an ecosystem.

STUDENT ASSESSMENT 
The following things can be considered when 
assessing student performance:
 • Charts of biotic potential and environmental 

resistance.
 • Drawing of imaginary exotic plant species.
 • The biotic and abiotic limits to growth, biotic 

potential, and environmental resistance iden-
tified for the chosen schoolyard plant, imagi-
nary exotic plant, and purple loosestrife.

EXTENSIONS 
Students can draw a web showing interactions 
between their imaginary plant and its ecosystem. 
They can predict the population growth of their 
imaginary plant relative to other organisms in 
the web.
Students can create a biological control for their 
imaginary plant. Biological control is the use of 
one organism to control another. Have students 
list characteristics of the biological control spe-
cies and describe how the imaginary plant will be 
controlled without harming the environment (see 
Activity 6, page 15).

Ask students, as scientists, if they were to observe 
an increase in purple loosestrife over the next 
several years, what inferences would they make?  
Using the Internet, have them gather information 
on the spread of purple loosestrife over the last 
100 years. Describe how their inferences compare 
to the historical record.
Interview people living in the area where there is a 
purple loosestrife infestation. Find out what they 
remember about the plant. How long has it been 
there? How fast have the numbers increased? 
Have they seen anything eating the plant?
Have students create an action plan to control 
purple loosestrife in a local wetland.

* Revised with permission from “Aliens Among Us,” in The 
Purple Loosestrife Project: Cooperator’s Handbook.

Long purple spikes (inflorescence) have made purple 
loosestrife an attractive ornamental and aided its 
spread through commerce, garden clubs, etc.

J. PUTNAM HANCOCK
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ACTIVITY 1  ALIENS MOVING IN NEXT DOOR (CONTINUED)

The Biology of Purple Loosestrife**
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A herbaceous perennial wetland plant, 
purple loosestrife (Lythrum salicaria) is 
native to Eurasia. It was probably intro-

duced to North America in the early 1800s 
via ship ballast and for use as a medicinal 
herb and ornamental plant. Infestation of 
native habitat has been increasing exponen-
tially since 1880 (Thompson, et al. 1987). 
From 1940 to 1980, the rate of spread was 
approximately 1.5 latitude-longitude blocks 
per year. As of 1995, the plant had estab-
lished in each of the 48 contiguous states with 
the possible exception of Florida. The greatest 
concentrations are in the New England, 
mid-Atlantic Coast, and Great Lakes States.

About 35 species of Lythrum are known 
throughout the world. Twelve species are now 
recognized as occurring in the United States, 
three of which are exotics (including purple 
loosestrife). In addition, the horticulture indus-
try has propagated numerous cultivars of pur-
ple loosestrife, some of which are capable of 
sexual and asexual reproduction and therefore 
contribute to the spread and diversity of the 
plant in the wild (Welling and Becker 1992).

Thompson, et al. (1987) described the opti-
mum habitats for purple loosestrife in the east-
ern and central United States as “freshwater 
marshes, open stream margins, and alluvial 
floodplain.” Light intensity appears to be criti-
cal to the growth of purple loosestrife as the 
plant is most vigorous at 100 percent light and 
exhibits reduced production at light levels 
below 50 percent (i.e. shaded sites). The plant 
is often associated with cattails (Typha sp.), 
reed canarygrass (Phalaris arundinacea), and 
other moist-soil plants. 
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ACTIVITY 1  ALIENS MOVING IN NEXT DOOR (CONTINUED)

** Excerpted from “Appendix 1: Biology of Purple Loosestrife” In U.S. Fish and Wildlife Service. 1995. Environmental Assessment of 
Proposed Release of Three Non-Indigenous Insects, Galerucella calmariensis, Galerucella pusilla, and Hylobius tansversovittatus, for the 
Biological Control of Purple Loosestrife (Lythrum salicaria). Division of Refuges, U.S. Fish and Wildlife Service, Washington, DC.

Uncontrolled purple loosestrife grows from 6 to 
8 feet high with individual plants as wide as 5 
feet at the top. Up to 30-50 annual stems can 
emerge from a single rootstock. The leaves are 
opposite and lanceolate. The large reddish-pur-
ple flowerheads occur in the axils of the tight 
upper leaves and are easily recognizable from 
late June to early September. In early autumn 
the leaves of the plant go through a dramatic 
but brief color change from green to bright red 
with the bright red color lasting for up to 10 
days. The dead stems generally remain stand-
ing through the winter.

Mature, uncontrolled plants can produce 1,000 
seed capsules per stem with approximately 90 
minute seeds per capsule, for about 2,700,000 
seeds annually per plant (Thompson, et al. 
1987). It has been estimated that a 1-acre 
stand of purple loosestrife can produce up to 
24 billion seeds. Seed dispersal seems to occur 
mainly by water movement although wind dis-
persal may move seeds several yards from the 
parent plant. Animals and humans also spread 
the seeds. The plant does not appear to be 
capable of spreading by rhizomes.

Although mature plants can persist for years 
on dry sites, seedlings become established 
only on moist soil sites. Establishment can 
occur on a variety of substrates (e.g., gravel, 
sand, clay, organic) and with soil pH levels 
ranging from acidic (4.0) to alkaline (9.1), 
although the optimal substrate seems to be 
organic and alluvial soils with a neutral to 
slightly acidic pH (Thompson, et al. 1987). 
Disturbed sites are especially prone to purple 
loosestrife establishment. Thompson, et al.  

(1987) speculated that the spread of purple 
loosestrife may be aided in North America by 
the foraging activities of muskrats on cattails.

Seed germination occurs within a temperature 
range of 59o to 68o F. Seedling establishment 
occurs in late spring and early summer (from 
over-wintering seeds). By 20 days the seedling 
is about 1.5 inches tall, the lateral and sec-
ondary roots are developed, and the first 
leaves appear.

Little is known about the longevity of individ-
ual purple loosestrife plants; however, stands 
of the plant are known to persist for decades 
with no apparent loss of vigor (Thompson, et 
al. 1987). Stands can also become extensive, 
essentially converting diverse wetland commu-
nities to monospecific loosestrife communities. 
The plant has no serious North American 
predators. 

Lythrum salicaria. 1. a flower; 2. the calyx spread 
open; 3. the pistil; 4. a cross section of the ovary;  
5. the capsule; 6. a seed 

12

3

4

6

5

FCIT



SEE CELLA CHOW!  •  ACTIVITY 2 6

ACTIVITY 2  GRADES 6-12

Objectives
Students will learn the name(s) 

and identifying characteristics 
of invasive plants.

Students will present or display 
their projects.

Students will demonstrate their 
creative abilities.

Time Suggestion
Two class periods and 2 weeks 

for students to complete 
assignment.

Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.6, A.12.5, B.12.5, E.12.3.
Science: A.8.1, A.8.6, B.8.6, 

F.8.9, G.8.5, F.12.7, F.12.8, 
G.12.5, H.12.1, H.12.4.

INVASIVES EXPOSED!*
DESCRIPTION
Students create an invasive plant display using a variety of possible 
methods of presenting the material, such as posters, plant mounts, 
computer-aided image projections, pictures, videos, slide shows, etc.

PROBLEM 
What invasive plants are in our school district (or chosen area)?

MATERIALS 
l	 Pictures and/or samples of plants.
l	 Art supplies for different media.
l	 Audio/visual equipment, if necessary.

PREPARATION 
The teacher should determine which invasive plants are in the study area.

PROCEDURES
 1. Have students conduct research on invasive plants in their district.
 2. Ask students to communicate what they learn to their classmates 

and community via posters, displays, or audiovisual presentations. 

BACKGROUND INFORMATION 
“Invasive” plants cause ecological, economic, or human health prob-
lems and citizens must be able to recognize them through their char-
acteristics, such as leaf shape, size, and placement. Visual displays help 
focus attention on these attributes. Also, invasive plants often dramat-
ically change how Wisconsin plant communities look, in addition to 
affecting how they function. Students should begin to recognize such 
changes and decide how they feel about them visually, aesthetically, and 
ethically, as well as ecologically. 

STUDENT ASSESSMENT
Students should be assessed on the information they present and the 
quality of their display or presentation. The information should include 
an identifiable description of the plant, history and current location, 
why it is a problem, and how one would control it.

EXTENSIONS
Have students alert the public about the problems that are resulting from 
particular plants and persuade people to help in local control efforts.
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ACTIVITY 2  INVASIVES EXPOSED! (CONTINUED)

*Revised with permission from “Invasive Weed Display” in Project W.U.L.P.: Wetland Understanding Leading to Protection.

Some student displays could focus on comparing 
Wisconsin plant communities with and without 
non-native species. Wetlands look very different 
with and without large patches of purple loose-
strife. Similarly, prairies change visibly when 
sweet clover, leafy spurge, or non-native grasses 
begin to dominate.
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ACTIVITY 3  GRADES 6-12

Objectives
Students will be familiar with 

the concept of biological 
diversity (biodiversity) and 

why it is important.
Students will describe how 

diversity can be measured and 
expressed with a mathematical 

index.
Students will understand how 
useful a non-biological model 
can be in describing biological 

processes.
Students will understand the 

effect an invasive species such 
as purple loosestrife can have 

on diversity in the biological 
community it invades.

Time Suggestion
45-minutes.

Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.1, A.8.4, A.8.5, A.8.3, 
B.8.3, C.8.2, D.8.6, A.12.1, 

B.12.3, B.12.6, B.12.7.
 Science: C.8.2, C.8.3, C.8.11, 

F.8.8, F.8.9, C.12.4, C.12.5.

BEAN BIODIVERSITY*
DESCRIPTION
Students use an index model to assign numerical values to the biologi-
cal diversity of a given habitat.

PROBLEM 
How can various biotic communities (or a community changing over 
time) be compared in terms of biological diversity?

MATERIALS (To be distributed to each student or each small group)
l	 Several assorted, dry seeds (grocery store beans).
l	 Paper lunch bags.

PREPARATION 
Prepare one bag with assorted seeds for each student or group of stu-
dents. Each bag should contain 30 seeds of at least five different kinds 
(similar in size and shape). Read and discuss the background informa-
tion with the students.

PROCEDURES
 1. Each student or small group should get a paper bag of assorted seeds.
 2. Assign a wetland plant name to each seed type, making sure to 

name one of the seeds purple loosestrife. 
 3. Ask students to begin removing seeds from their habitat bag, ran-

domly, one at a time. Using letter symbols for wetland plant names, 
record your results. Remove 30 seeds. Results should look some-
thing like this:   LLCCSJJL… 

 4. Have students calculate the Diversity Index of their habitat bag 
and record the number.

Diversity Index = number of runs/total number of plants (30)

The number of runs is the number of groups of the same plant (seed 
type) found consecutively in your random drawing. Another way of 
stating the number of runs is that it is equal to the number of times 
that you encounter a change in the kind of plant seed as you move 
through the sequence. In order to determine the number of runs, 
draw a line above or below, in alternating fashion, each identical 
letter that appears consecutively, like this:

LLCCSJJL

In this example there are 5 runs for 8 plants.
Diversity Index = 5/8=0.625 

FCIT
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ACTIVITY 3  BEAN BIODIVERSITY (CONTINUED)

 5. Each small group should be given additional 
purple loosestrife seeds. For every purple 
loosestrife seed added, randomly remove one 
of the other seeds, mimicking the displace-
ment that is said to occur when purple loose-
strife invades. 

 6. Repeat steps 3 and 4 and see how the diver-
sity index changes. 

BACKGROUND INFORMATION 
One of the major problems with the increase of 
purple loosestrife in North American wetlands, 
often cited by researchers and resource manag-
ers, is that it tends to crowd out native wetland 
plants. If this happens, loosestrife becomes more 
important in the functioning of the community 
and many kinds of plants it replaces become less 
important in the system. Gradually the number 
of different kinds of plants in the wetland will fall 
as some of the least common or most sensitive 
native species are eliminated by the spreading 
loosestrife. The “diversity” of plants in the wet-
land is said to decline as there are more loose-
strife plants, fewer native plants, and smaller 
numbers of the native species remaining in the 
wetland overall.
As plant diversity declines, the variety of avail-
able food for herbivores goes down, the kinds of 
places for wetland birds to nest declines, and so 
on. Consequently, the number and types of her-
bivores and birds and other animals dependent 
on native plants is reduced and the whole wet-
land community becomes less diverse. In extreme 
cases of very low biological diversity a wetland 
may become a “monoculture” (not unlike the 
bluegrass lawns around many of our homes). 
What do you think this expression means?
Biodiversity in a biotic community is a measure 
of the number of kinds of organisms, how evenly 
distributed they are, and how many of each there 
is in the community. It is a significant ecological 
concept because a diverse community is thought 
to be more stable and resistant to degradation in 

spite of a changing world around it. Why do you 
think this is important today? 
If it is true that purple loosestrife replaces wet-
land plants, and we have an accurate way of mea-
suring and comparing diversity in wetlands over 
space or time, students should see a strong neg-
ative effect of increasing levels of purple loose-
strife density on the diversity index: that is, as 
loosestrife increases, diversity decreases. If the 
expected relationship does not appear, it may not 
be true, or further research or refinement of tech-
niques or calculations may be necessary.
This activity uses a simple, non-biological model 
to measure diversity by calculating a mathemat-
ical diversity index for a group of items. It also 
allows us to see what happens as one of the items 
becomes more common in the group and the oth-
ers less common. This mimics what would hap-
pen if purple loosestrife were indeed to replace 
other plants in a wetland. The number of runs 
(see procedures) is a measure of both how many 
different types of organisms there are, as well as 
the relative numbers of each, for a given number 
of organisms counted (sample size). The closer 
the diversity index is to 1, the more diverse the 
community is. Simply put, the more different 
kinds of species there are, the more even in num-
ber they are, and the more evenly they are distrib-
uted, the greater the diversity. Bear in mind that 
the number of items counted should be similar 
to be able to compare different communities in 
either space or time.

STUDENT ASSESSMENT
Have students write a lab report stating the prob-
lem, a hypothesis, experimental procedures, obser-
vations, analysis and conclusions. They should 
include a discussion of how well the model mimics 
what can happen in a wetland community as pur-
ple loosestrife invades. 

EXTENSIONS
Re-work your calculations, excluding purple 
loosestrife runs (the increasing item) from the 



SEE CELLA CHOW!  •  ACTIVITY 3 10

ACTIVITY 3  BEAN BIODIVERSITY (CONTINUED)
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numerator of the diversity index. This will give you 
a measure of the effective diversity of only native 
plants. Is the resulting diversity index higher or 
lower than when you included loosestrife? Why? 
One might argue that this might be a more mean-
ingful measure of plant diversity in native wet-
lands. Why is this so? Which means of calculating 
diversity is most meaningful for you? Why?
Sample the diversity in real wetlands. Tie a cord 
(transect line) to two posts put into the ground 
3 meters apart in a wetland. Instead of randomly 
drawing seeds out of a bag, record the species 
identity of each plant as it is encountered along 
(under or over) the transect line. Calculate the 
Diversity Index for the wetland. Walk transects 
at several randomly chosen spots, being sure to 
use the same number of counted individuals each 
time. Does each transect give the same index 
value? Why or why not? Average them for a good 
overall value. (See also Activity 11. Wetlands on 
the Mend, page 34)
Using the information from the transects or 
model, determine the percent of each plant spe-
cies encountered in each wetland by dividing the 
number of individuals of one species by the total 
number of individuals counted. This is a Species 

Diversity Index. Does it tell you more or less 
about the diversity of the sampled wetland than 
the Diversity Index we calculated above? Show 
your results in a bar graph.

* Revised with permission from “The Spice of Life: Assessing 
Species Diversity” in Biodiversity, Wetlands, and Biocontrol and 
“Annual Wetland Plant Diversity Survey” in The Purple 
Loosestrife Project Cooperator’s Handbook.

Healthy wetlands support diverse plant and animal 
communities like the ones shown here.
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ACTIVITY 4  GRADES 6-12

Objective
Students will locate and map 

the area where they attend 
school, showing any presence 

of purple loosestrife.
(Students can map other invasive 

wetland plants if no purple 
loosestrife occurs in your area.)

  Time Suggestion
One initial class period, 

homework, and later time to 
review homework. (Best done 

very early in the school year 
when loosestrife is blooming.)

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.4.1, A.4.2, A.8.4, C.8.2, 
E.12.3. 

Science: C.8.8.

IS OUR SCHOOL  
IN LOOSESTRIFE LAND?*
DESCRIPTION
Students locate stands of purple loosestrife near their school  
or other sudy area.

PROBLEM 
Is purple loosestrife a problem in our area?

MATERIALS 
l	 Drafting supplies: rulers, pens, pencils, drawing paper.
l	 Local area maps, perhaps from county plat maps, U.S.G.S. 

topographic maps, the Wisconsin Atlas and Gazetteer (Yarmouth, 
Maine: DeLorme Publishing), etc. Go to http://dnr.wi.gov/
topic/wetlands/mapping.html and click on “Surface Water Data 
Viewer” for a map of state wetlands you can print. Scroll to your 
area, click the “Wetlands” box, and click “Print.”

l	 See current known locations of loosestrife at http://maps.glifwc.
org/: on the left, click boxes for Invasive Species, Occurrence, 
AIS and Purple Loosestrife. Consider adding roads or base layers, 
such as Google Hybrid photos, and printing a map. For possible 
additional sites, email DNRAISinfo@wisconsin.gov.

l	 Pictures of purple loosestrife and native look-a-like plants. See 
brochure at http://clean-water.uwex.edu/pubs/pdf/purple.pdf.

PROCEDURES
 1. Student teams draw a map of a small area near their 

school or home(s) that includes a wetland(s), road 
ditches, or flower gardens. Maps should include 
roads, buildings and other landmarks. Maps should 
include a clear scale and legend.

 2. As homework, teams search their areas looking 
for purple loosestrife and adding any sites they 
have found to their maps. (Students should 
avoid private property.) 

 3. Have the students compile all of the purple 
loosestrife data from their maps onto at least 
two maps that show the collective area that 
the entire class surveyed. 

http://dnr.wi.gov/topic/wetlands/mapping.html
http://dnr.wi.gov/topic/wetlands/mapping.html
http://maps.glifwc.org/
http://maps.glifwc.org/
http://clean-water.uwex.edu/pubs/pdf/purple.pdf
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ACTIVITY 4  IS OUR SCHOOL IN LOOSESTRIFE LAND? (CONTINUED)

 4. Students compare loosestrife locations they 
have found with known location maps to iden-
tify any new sites. Report sites found to your 
WDNR Regional AIS Coordinator who you 
can find here. If you’d like to try biocontral on 
the sites, email DNRAISinfo@wisconsin.gov.

 5. Assign older students to contact landowners 
who have sites with purple loosestrife to pro-
vide them with information on this exotic, 
invasive species. Perhaps hand out the purple 
loosestrife brochure (see “Materials” above). 

BACKGROUND INFORMATION 
The brochure given above contains a map of 
Wisconsin showing purple loosestrife locations 
in the mid-1980s. Loosestrife was spreading rap-
idly then and taking over many native wetlands. 
Since then, biological control has been helping to 
reduce loosestrife plant size and limit its spread. 
But many sites—especially unknown sites--
are still without biocontrol insects and remain 
uncontrolled with stems often six to eight feet tall 
that shade out native plants. Adding control bee-
tles usually reduces both seed output and plants 
heights, allowing native plants to compete well. 
It is critical that someone in every area learn 
about where the plant is invading wetlands. 
That’s a project you and students can undertake 
that would be both a great exercise in mapping 
and useful in local management. In fact, any sites 
you locate can and should be added to the web-
site database. Knowing about your sites also lays 
groundwork for local control efforts, which you 
can begin by rearing and releasing biological con-
trol beetles with your students. 

STUDENT ASSESSMENT
Evaluate the students’ drawings by making sure 
that each map has a clear scale and legend that 
includes each type of feature shown on the map. 
Evaluate each drawing’s accuracy by comparing it 
to the professional maps that the class uses.
Have students use the scales on the different 
maps to estimate how far away from the school 
or their homes purple loosestrife is growing.

Purple loosestrife often can be found near our homes 
and schools. Mapping the location of loosestrife raises 
awareness of this invasive plant.
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* Revised with permission from “Is Purple Loosestrife a 
Problem Near Our School?” in The Purple Loosestrife Project 
Cooperator’s Handbook.

https://dnr.wi.gov/lakes/invasives/topics.aspx
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ACTIVITY 5  GRADES 9-12

HEY YOU! GET OFF OF MY GROUND!*
DESCRIPTION
Students test for the effect of plant extracts on the germination of seeds.

PROBLEM 
Does purple loosestrife produce chemicals that repel or kill other plants?

MATERIALS 
l	 Analytical balance.
l	 Fresh or dried plant material (preferably fresh): quack grass  

(Elytrigia repens, roots and rhizomes), jimson-weed (Datura stra-
monium, roots), ragweed (Ambrosia artimisiifolia, roots), Canadian 
horseweed (Conyza canadensis, leaves), black walnut (Juglans nigra, 
leaves), common buckthorn (Rhamnus cathartica, leaves), purple 
loosestrife (leaves or roots).

l	 Per small group, 2 petri dishes.
l	 Box of filter paper or roll of paper towels.
l	 Distilled water.
l	 Per small group, 10 radish (or other fast germinating) seeds.
l	 Per small group, 15-cm ruler.
l	 Mortar and pestle.
l	 Pipettes.

PROCEDURES
Direct students to do the following 4 steps:
 1. Weigh 10 grams or more of plant material.  

Add 100 mL of distilled water and grind the  
material of each separate kind of plant using  
a mortar and pestle. The mixture should be  
very dense and pasty. If it is too thin, add  
a small amount of plant material, carefully  
noting the mass of plant material added.  
Stir the mixture several times in the course  
of the day; it can be used the next day.

 2. Assign one of the plant mixtures to each  
group, and have each group label one petri  
dish with the name of its plant and one  
with “water.”  Then place 5 radish seeds  
on a folded paper towel in the bottom of  
each petri dish. Measure enough plant 

Objective
Students will perform a 

controlled experiment to 
determine what plants use 

allelopathy to boost their 
chances of success.

  Time Suggestion
One class period for setup, 5 

minutes per day for 3 weeks.

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.2, A.8.4, A.12.4. 
Science: 1.8.6, C.8.1-7, C.8.11, 

C.12.1, C.12.3, F.8.8, F.12.7.

Black Walnut

Common Buckthorn
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ACTIVITY 5  HEY YOU! GET OFF F MY GROUND! (CONTINUED)
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  extract onto one paper towel to soak it. Put 
water on the other. Be sure the plant extract 
used on the seeds matches the petri dish label. 
Place lids on each dish and place in the dark. 
Check periodically and water with extract or 
hot water, keeping the amount of extract used 
the same for all the petri dishes.

 3. Record germination dates. Record the radicle 
and hypocotyl growth daily for approximately 
5 days. Record qualitative information about 
the seeds. Chart qualitative results.

 4. Calculate means and graph or chart quanti-
tative results. Ask students to discuss their 
results and draw conclusions.

Have students view the data collected by the rest 
of the class and evaluate the presence or absence 
of allelopathy in the species that were tested. 
Conclude together whether purple loosestrife 
exhibits allelopathy.

BACKGROUND INFORMATION 
Some plants produce chemicals that are harmful 
to other plants. This is called allelopathy. It often 
allows a plant to escape competition from other 
plants for water, soil nutrients, light, pollinators, 
etc. Allelopathy is most often seen where a hab-
itat is crowded with plants needing the same 
resources. 
The chemicals can act in different ways, such as 
retarding other plants’ seed germination, slowing 
their growth, or even poisoning them. The varied 
plants listed in the materials section are all exam-
ples of allelopathic species, except purple loose-
strife—maybe. Actually, since purple loosestrife 
can take over a wetland so quickly, some scien-
tists have wondered if it uses allelopathy to get 
ahead of its neighbors. This study gives students 
a chance to test just that!

STUDENT ASSESSMENT
Have students create a written lab report with 
a summary of results and their implications  
for wetlands and purple loosestrife. Combine 
allelopathic information with other informa-
tion on the biotic potential of purple loosestrife 
(see Activity 1, page 1). Measure that against any 
known environmental resistance. Suggest what 
can be done.

EXTENSIONS
Try other allelopathic interactions. For example, 
use double-sided tape to stick a horseweed leaf 
inside of the top of a petri dish, out of contact 
with water, paper towel, or seeds. Note effects.
Try using the various extracts to water mature 
plants.
Go on-line and find the results of other scientists’ 
investigations into allelopathic interactions.
Have students create a visual representation of 
their findings.

* Revised with permission from “What’s Wetland Allelopathy?” in The Purple Loosestrife Project Cooperator’s Handbook.
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ACTIVITY 6  GRADES 6-12

CHOOSING BIOLOGICAL CONTROL 
AGENTS*
DESCRIPTION
Scientists who conduct biological control programs for a pest must 
first choose appropriate control agents, typically the pest’s natural ene-
mies. Biologists must then decide whether or not these agents are safe 
for importation and likely to be effective. This activity simulates this 
process with actual examples from the purple loosestrife biological con-
trol program.

PROBLEM 
How do scientists develop and apply the criteria with which to choose 
natural enemies for use in biological control programs?

MATERIALS 
l	 Copies of student handout “Rules for Selecting and Releasing 

Biological Control Organisms” (page 20).
l	 Copies of student table “Candidates for Biological Control and 

their Characteristics” (pages 18-19).

PROCEDURES
 1. Divide the class into teams of three. Each team should brainstorm 

a list of rules to be used when choosing biological controls.
 2. Distribute copies of the student handout, “Rules for Selecting and 

Releasing Biological Control Organisms.”
 3. Using the background information, edit to improve the lists of rules 

for picking a biological control.
 4. Use the table “Candidates for Biological Control and Their Char-

acteristics” to categorize each insect as acceptable or unacceptable 
biological controls for purple loosestrife. Have students rank the 
top five control agents and justify their choices.

Collect class data and come to a consensus on rules and the top five 
biological control choices for purple loosestrife.

BACKGROUND INFORMATION 
Biological control is the process of using one organism to control another 
that has become a pest. A pest is often an organism from another region 
that has become a problem because it was imported (often accidentally) 
without its natural enemies. Classic biocontrol  introduces a pest’s natu-
ral enemies from their native region to help establish a balance between 

Objectives
Students will develop criteria 

to use when choosing 
biological control agents.

Students will evaluate 
potential agents for use as 

biological control against purple 
loosestrife.

  Time Suggestion
45 minutes.

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.1, A.8.4, A.8.5, A.8.6, 
B.8.8, B.8.14, D.8.1, D.8.6, 

A.12.3, A.12.4, A.12.1, C.12.3, 
C.12.4, D.12.1. 

Science: C.8.2, C.8.6, C.8.7, 
C.8.9, C.8.11, F.8.7, G.8.5, 

H.8.2, B.12.4, C.12.6, F.12.7, 
F.12.8, G.12.5, H.12.4, H.12.6.
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ACTIVITY 6  CHOOSING BIOLOGICAL CONTROL AGENTS (CONTINUED)

the pest and its enemies in the newly occupied 
territory. This must be done with care, however, 
and requires much research and analysis to be sure 
the imported enemies will not themselves become 
pests in the new region, perhaps even worse than 
the pest they are introduced to control.
Natural enemies, such as predators, parasites, 
and diseases, can all be used to help control pest 
plants. A pest’s natural enemies will be found in 
its native home. If the pest is an exotic, that is, has 
been introduced from another remote region, its 
natural enemies must be found there. Such ene-
mies are usually the best for biological control 
because they are already well adapted for feeding 
on the pest and, if carefully chosen, are unlikely 
to feed on other species in the new region. If such 
a control species can be found, large numbers 
of these enemies should be released. Doing this 
could both be environmentally safe to use and 
make the pest less competitive in its new habitat. 
In natural biological communities, such as wet-
lands, well-chosen natural enemies should help 
native plants compete more effectively with 
exotic pests, such as purple loosestrife, and even 
begin to replace them. This should help preserve 
the diversity and quality of such areas. (Biological 
control can also be used in agricultural settings.)
Few organisms native to the new country are 
selected as biological control agents for an exotic 
pest because they are not usually well adapted 
to feeding on the pest species and are, of course, 
capable of feeding on other, native organisms. 
Native control organisms would probably have 
to be produced in larger numbers than the pest’s 
natural enemies to achieve the same level of 
control. Native control organisms are also more 
likely to become pests themselves since they can 
shift from the exotic host to native hosts that may 
not be prepared for the native organism’s unusu-
ally large numbers.
There are general rules that scientists follow in 
trying to find good potential biological control 
organisms. Any chosen control species’ actual 

 
value in controlling a pest will not be known until 
it is released on or near the pest. The rules, how-
ever, can make it possible to both avoid control 
species that will be unsafe to use, and easier to 
find control species that will be effective and less 
expensive. One such list of rules is provided on 
the accompanying student handout. Note that 
the first and most important rules are ones that 
deal with safety. Other considerations come later. 
These rules must be applied with care and intelli-
gence, erring on the side of safety. 
Purple loosestrife is native to Europe and Asia. 
Therefore, its control organisms are most likely 
to come from there. In the 1980s, the search for 

Some predators from a pest species’ native region can 
be used as effective biological controls in the pest’s 
new environment.
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ACTIVITY 6  CHOOSING BIOLOGICAL CONTROL AGENTS (CONTINUED)

potential control organisms was begun through-
out Europe and over 100 different species of 
insects were found that feed on purple loosestrife. 
This number was initially reduced to six, then to 
five, by applying the rules discussed above. Finally, 
only four of these have since been introduced to 
North America, starting in 1992, because an 
additional problem was detected in one species 
while in pre-release quarantine here. Care must 
constantly be exercised, and additional monitor-
ing of all the released species continued, to insure 
they are safe for use. 
We have assembled a short list of some of the 
insects initially studied for purple loosestrife 
control work, along with their characteristics 
that may be important in choosing safe and effec-
tive control organisms. This list is provided in the 
student table.
Since there are many generalist plant predators 
here in North America, some or even many will 
likely feed on purple loosestrife in different places 
and times. Some of these may even become locally 
abundant on the plant as they exploit an accept-
able, newly found food source. This additional 

help in controlling loosestrife is expected. It is 
unlikely, however, that any native predators will 
be actively reared for release because it is doubt-
ful that they can sufficiently slow the increase of 
purple loosestrife in our wetlands. It’s also difficult 
to predict what problems they may cause by shift-
ing to native hosts. Biologists, however, are always 
searching for new, safe, effective and inexpensive 
control methods. If you ever think you have found 
an organism that might be worthy of further study, 
please do not hesitate to inform us of your discov-
ery by e-mailing DNRAISinfo@wisconsin.gov 
or calling (608) 266-0061.

STUDENT ASSESSMENT
Use the following factors when assessing student 
performance:
• Contribution to class discussion and justifica-

tion of choices.
• Ability to work with peers.
• Explanation of the importance of biological 

control.
• Any assigned research on past successes and 

failures in biological control.

* Revised with permission from “Choose Your Enemies Carefully!” in Biodiversity, Wetlands, and Biological Control.

Currently, released insects include both Galerucella beetles, Hylobius, and Nanophyes marmoratus. 
(Note: Hide names until end of activity!)
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Candidates for Biological Control and their Characteristics
SCIENTIFIC        
NAME TYPE OF INSECT LOCATION PLANT PART ABUNDANCE TOLERANCE

Nanophyes Flower Weevils    
    annulatus  W. Europe Stem, leaf High Low
    circumscriptus  N. and C. Europe Stem, leaf Very low High
    globiformis  S. and C. Europe Stem ? ?
    helveticus  S. and C. Europe Stem Low Medium
    marmoratus  Widespread Seeds High High
    brevis  S. Europe Seeds Medium-high High
    nitidulus  S. and C. Europe Stem ? High

Coleophora Case Moths    
    paripennella  Europe Leaf Medium High

Galerucella Leaf Beetles    
    pusilla  Widespread Leaf, stem High High
    calmariensis  Widespread Leaf, stem High High

Lygus Leaf Bugs    
    pratensis  N. Yugoslavia Leaf ? High

Hylobius Root Weevils    
    transverovittatus  Widespread Root Low Medium
         E. Austria   

Ametastegia Sawflies    
    glabrata  N. America Leaf High High

Adelphocoris Plant Bugs    
    seticornis  N. Yugoslavia Leaf High High

Acleris Noctuid Moths    
    lorquinainae  W. Europe Flower Very low Medium

Philaenus Spittlebugs    
    spumarius  Widespread Stem, leaf, flower High Low

Deilephila Sphinx Moths    
    paludella  E. Austria Leaf High Medium

Dasineura Midges    
    salicariae  Widespread Stem, buds High High

Taeniothrips Thrips    
    discolor  Widespread Flower High High

Aphthona Beetles E. Austria   
    lutescens  N. Italy Roots High Medium
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Continued.

LOOSESTRIFE  LOOSESTRIFE    MISCELLANEOUS 
SPECIFIC EFFECT PARASITES FECUNDITY COMMENTS

    
? High on stems No Low Hard to catch
Yes ? No Low 
Yes ? No Low Mines the stems
Yes ? No Low    
Yes 80% destruction  No Medium 
Yes  Nematode Medium 
On Lythrum hyssopifolia 40% No Medium 
    

No ? No High Mines the leaves

Yes 80% leaves No High Up to 4 generations/
Yes 80% leaves No High year if warm

No ? No High 

Yes High on roots No High Long lived

No Medium No High 

Eats legumes ? No High 

Yes ? No Low Easy to attract and catch 

No Damages whole plant No Medium Easy to catch

No Often high local damage No Medium 

Yes 75% seed, 80% leaves Parasitic wasp High 

No 50% flowers destroyed No High 

Yes Effective No Medium Kills other insects’ eggs 

NOTES:  

Scientific name 
Capitalized name is 
the genus for insect 
species below it. Lower 
case names are spe-
cies of the genus 
above them. Scientific 
names include both 
genus and species.

Plant Part 
Most commonly 
attacked part of  
purple loosestrife.

Abundance 
Number of insect indi-
viduals encountered 
where it is found.

Tolerance 
Ability of insect to be 
manipulated, (e.g., 
grown in captivity).

Loosestrife  
specific 
Does insect live only 
on loose strife? (Some 
alternate hosts listed.)

Parasites 
Does the insect have 
parasites or other 
companion organisms 
hard to separate from 
it?

Fecundity 
Number of offspring 
the insect produces/
time.
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Rules for Selecting and Releasing Biological  
Control Organisms

Scientists always apply rules, such as those listed 
below, when choosing organisms to be used for 

biological control. 

A. Safety considerations
An organism that is to be introduced as a 
biological control agent for a pest must :

1. Be very host specific, that is, prey only–or 
mostly–on the target pest. If it can survive 
on, or even feed extensively on, other organisms it 
might become a pest itself. It would also be useful 
if it had a variety of predators so that its own num-
bers will never exceed what is necessary to con-
trol the pest.

2. Have few, or no, direct or indirect effects 
on other organisms. For example, it must not 
compete in any serious way with other organisms 
for resources. This could allow it to harm them indi-
rectly or even attack them. An example is the 
multi-colored Asian lady beetle here in Wisconsin 
that, in addition to eating more than the initial tar-
get pest (aphids) also collects in large numbers in 
people’s houses in fall—space competition with us!

3. Not harbor internal parasites or patho-
gens that would be unwise to import.

B. Effectiveness and cost considerations 
An organism that is to be introduced as a 
biological control agent for a pest should:

4. Come from a climate and biological com-
munity similar to those into which it will 
be introduced. It must be able to tolerate tem-
perature, seasons, level of moisture, etc. in the 
new country. For example, a control agent for a 
pest of citrus trees must be able to withstand the 
high heat of most citrus-growing areas in the 
United States. An insect that required an extended 
cold period (winter) to complete its development 
would not be a suitable candidate.

5. Be common and easy to capture. Large 
numbers of them will likely be necessary and if 
they are common and easy to get, collecting many 
should neither harm populations in the home coun-
try, nor be difficult or expensive.

6. Be easy to raise and release in large num-
bers and/or have a high reproductive 
potential in its new home. Again, most pro-
grams will need millions of individuals. Usually, large 
numbers must be propagated and released cheaply, 
or a released few must increase rapidly on their own 
after release, or both. If neither works, either it will 
not control the pest or costs will be too high. Large-
scale releases are usually the best way to ensure that 
enough males and females (in the case of larger 
organisms) find each other to mate and reproduce in 
their new home. However, high reproductive potential 
may be as effective and cost less, especially with 
good natural dispersal. For example, a few cheaply 
produced individuals of a disease-causing organism 
that reproduces rapidly may spread quickly causing 
a wide-scale outbreak of the disease in the pest. 

7. Have broad tolerances to withstand rig-
ors of shipping, etc. It must survive to be use-
ful. Costs will be high if special care has to be 
taken during shipping, propagation, etc.

8. Be able to escape predation until num-
bers exceed what are needed to control 
the pest. This is a complex ecological consider-
ation. See Point 1 above.

9. Be able to disperse once released. Pests 
may be spread out, hard to find or get to and it 
may otherwise be hard or very expensive to get 
control agents to them.

 10. Be suitable for combining with other 
potential control organisms or methods 
to maximize control effect. Multiple attack 
points on the target pest, minimal competition 
among control agents, etc. should all be considered.

 11. Be able to remain in the new country at 
a low level, without problems, ready to 
attack the pest whenever necessary. Pest 
outbreaks will likely occur periodically.
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ACTIVITY 7  GRADES 7-12

BEETLE SMORGASBORD*
DESCRIPTION
Students compare feeding behavior 
of Galerucella biocontrol beetles on 
a variety of plants, including house 
plants, farm crops, landscape plants, 
forest plants, wetland plants,  
or related species.

PROBLEM 
Do exotic Galerucella beetles feed on 
any plants other than purple loose-
strife?

MATERIALS 
l	 Copies of student handouts.  

“Experimental Procedures” (page 23)  
and “Lab Report” (pages 24-25).

l	 1 per student, 1 mm-square graph paper for lab data.
l	 Per team, 1 stereoscope, 4-10-power magnification or  

magnifying lenses.
l	 Analytical balance (optional, for activity extension).
l	 1 per team, 15-cm diameter petri dish with cover and  

appropriately sized filter paper.
l	 1 roll write-on cellophane tape and pencil.
l	 15-cm ruler.
l	 Scissors.
l	 5 per team, Galerucella beetles, stored in vial until used.
l	 Aspirator for moving or catching beetles.
l	 1 per team, purple loosestrife leaf.
l	 3 per team, similarly sized leaves of different plant species.
l	 1 per team, 250-mL beaker with 200 mL water (distilled,  

if possible) at room temperature.
l	 Sink for additional water and disposal of used water.

PREPARATION:
Call the Wisconsin Purple Loosestrife Biocontrol Program at (608) 
266-0061 to obtain Galerucella biocontrol beetles, or field collect them 
late in spring or mid-summer. Divide beetles into groups of 5 for each 
student team.

Objectives
Students will apply the 

scientific method.
Students will perform an 

experiment on various plant 
and beetle associations.

Students will determine surface 
area (and biomass) differences 

and analyze data.
Students will help determine 
how safe exotic Galerucella 
beetles are as a biocontrol.

Time Suggestion
Two-three class periods.

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.2, A.8.4, A.8.5, B.8.8. 
Science: C.8.2, C.8.5, C.8.6, 

F.8.8, C.12.3, F.12.8.
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ACTIVITY 7  BEETLE SMORGASBORD (CONTINUED)

Teacher and/or students bring in 6-8 leaves from 
various known species of plants, including pur-
ple loosestrife, within several days of the activity. 
Store in refrigerated, sealed plastic bags.
Students categorize each species of leaf: house-
plant, farm crop, landscape/forest/wetland plant, 
and identify if the species is related to purple 
loosestrife or not.

PROCEDURES
 1. Have students follow directions on “Experi-

mental Procedures” handout.
 2. Discuss these questions related to experimen-

tal conclusions with the class:
 • During the procedures, why were you asked 

to clean and wipe the scissors between cut-
tings of each plant species?

 • Why did we cut each leaf into equal sized 
pieces?

 • List the plant species used by beetles for 
feeding.

 • What conclusions can you draw from your 
observations?

BACKGROUND INFORMATION
Testing potential biocontrol organisms is crucial 
for their safe and effective use. Students can do 
real, original research in this activity by using 
untested plant species. Testing with the pest 
plant and alternatives is called choice testing. A 
test with just an alternative plant is called star-
vation testing. Which type do you think is best? 
Are both tests needed? Why/why not?

STUDENT ASSESSMENT
Use the following factors when assessing student 
performance:
 • Close adherence to the experimental design 

and clear notes related to observations.
 • Development and explanation of conclusions 

that are supported by the observations.
 • Accurate and careful treatment of plant species 

in order to preserve experimental accuracy.

EXTENSIONS
Before the students are allowed to place their 
plant cuttings in the petri dish, have the students 
measure the mass of the leaf pieces using the bal-
ance. They will then have to calculate the changes 
in biomass following the 24-hour feeding period 
by measuring the mass of the remaining leaf 
pieces. Be sure to set up control leaf pieces in a 
petri dish to which no beetles are added. Com-
pare weight loss (if any) in controls to weight loss 
of leaves kept with beetles. Why might you want 
to subtract control weight loss from any weight 
loss observed with beetles before making conclu-
sions about beetle feeding?
Before collecting plant leaves, contact the Wis-
consin Purple Loosestrife Biocontrol Program 
at (608) 266-0061 for a list of plant species that 
have already undergone this type of experiment. 
Try to test one or more plant species that have 
never been tested before so students can do orig-
inal research! After the experiment, report your 
results to the Biocontrol program by sending a 
list of species tested and a copy of the lab report 
for any species (other than loosestrife) fed upon 
by the beetles to DNRAISinfo@wisconsin.gov!

* This activity was developed with the help of the Lake Holcombe High School Plant Science/Horticulture Teacher’s Galerucella 
calmariensis Lab and Experimental Activity 1 – Biological Control.
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Experimental Procedures
DAY 1
 1. Get supplies from teacher.
 2. Obtain one purple loosestrife leaf and one leaf of similar size from each of three different 

species of leaves.
 3. Divide circular filter paper into quarters by drawing a pencil line through the center of the 

paper and another line perpendicular to the first line. Number each quarter by writing the 
number nearest the arc of each quarter.

 4. Soak filter paper with distilled water and allow excess water to drip off. Place in petri dish.
 5. Cut each leaf into 2-cm by 2-cm square pieces. Be sure to dip, rinse, and rub off scissors 

blades between the cutting of each new leaf species. NOTE: Do not contaminate the cut-
tings. Be sure to dump out beaker and refresh with new water between cutting each plant 
species. DO NOT MIX UP YOUR PIECES! Place each plant species into its own pile.

 6. Place each leaf piece into a different quarter of the filter paper and record its location 
number on your data sheet.

 7. Obtain 5 Galerucella beetles from teacher and place them in the center of the moistened 
filter paper and IMMEDIATELY cover. (Beetles can fly – DO NOT allow escapes). Be sure 
to record the time of release.

 8. Tape cover on opposite sides of the petri dish so cover is held on firmly.
 9. Print your group name on tape near outer edge of petri dish cover.
 10. Document observations on data sheet.
 11. Use stereoscopes or magnifying lens to observe the following: (a.) beetle movements,  

(b.) use of appendages, and (c.) actual feeding activities.
 12. Near the end of the period of Day 1, place the petri dish in a safe, well-lit area.  

DAY 2
 1. After the 24-hour observation period, place the leaf pieces on the 1 mm graph paper. 
 2. Trace the remaining leaf shapes and number them with their corresponding filter paper 

numbers found in their quarters. 
 3. Determine (estimate) the number of square millimeters of leaf missing. Remember you 

began with a piece that measured 2 cm on each side.
 4. Figure the percent of leaf consumed by the beetles during the 24 hours of exposure to  

the leaves.

         Number of Square Centimeters Consumed 

   Number of Total Square Centimeters before Feeding   
x 100 = Percent Consumed

 5. Return all beetles to the teacher.
 6. Clean up the laboratory space and equipment.
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Lab Report (page 1 of 2)

Group Members:
 1. ____________________________________________________

 2. ____________________________________________________

 3. ____________________________________________________

Identifying Your Test Subjects: 
Fill in the following chart. Write the common and scientific name for each of the four leaves 
your group is using. One of them must be Purple Loosestrife (Lythrum salicaria).

Plant  Plant Quarter     
Category Type Number Common Name Scientific Name Habitat

___________ _____ _______ _______________ ___________________ ___________

___________ _____ _______ _______________ ___________________ ___________

___________ _____ _______ _______________ ___________________ ___________

___________ _____ _______ _______________ ___________________ ___________

Plant Categories: Houseplant, Farm Crop, Forest Plant,  
                     Landscape Plant, and Wetland Plant.
Plant Types: N = Native, E = Exotic.

DAY 1 – Experimental Set Up
Show the placement of the leaf pieces  
in the circle to the right and how you marked  
your filter paper in the petri dish:
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Lab Report (page 2 of 2)

Observations:
Note location (on plant) of each Galerucella sp. beetle, and if feeding has taken place: 

1 minute after placing the beetles:

5 minutes after placing the beetles:

10 minutes after placing the beetles:

15 minutes after placing the beetles:

30 minutes after placing the beetles:

Conclusion (Based on the observations your group made during the lab.) 

Hand in your Lab Report and place your petri dish in a well lit, safe, and quiet location.

DAY 2 – 24-Hour Observation Follow-up
 1. Attach your leaf tracings on the graph paper and your calculations of percent consumed  

for each leaf in your experiment.
 2. Write a conclusion statement which links your Day 1 Observations to the Day 2 

Observations and Calculations.
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ACTIVITY 8  GRADES 6-12

GROWING UP IN A JAR*
DESCRIPTION
In order to understand the needs of Galerucella beetles used to control 
purple loosestrife, it is necessary for students to become acquainted 
with its life cycle and development. Fruit flies and mealworms provide 
model populations that have a shorter life cycle and are often easier for 
students to study. They may also be used later in studying the concepts 
of exponential growth and limiting factors.
Students will trap adult fruit flies (Drosophila sp.) and describe the devel-
opment from egg to adult, comparing it to that of beetles. In doing so, 
they will learn standard methods of handling fruit flies and may develop a 
colony for later study of population growth. Students can also raise meal-
worms (Tenebrio sp., available from many pet shops and easily grown in 
bran meal) to compare the life cycle with that of Galerucella beetles.

PROBLEM 
What are the developmental stages and growth requirements of an insect?

MATERIALS 
Per small group:
l	 2 or 3 baby food jars, wide-mouthed glass vials,  
      or 2-liter plastic bottles
l	 cotton batting
l	 cheese cloth
l	 hand lens or stereoscope
l	 small piece of ripe banana

PREPARATION 
Fruit flies can be purchased from a biological supply company during 
winter months. 
Show students insects, either by bringing some in, taking the class to an 
outdoor lab, or showing them pictures or a film.

PROCEDURES
 1. If you use a 2-liter bottle, students will cut the tapered portion of 

the bottle off at the bottom of the taper, leaving the cap on. Punch 
a 5-mm hole in the cap. Place ripened fruit mass in the bottom of 
the bottle (bananas work well). Insert a small strip of index card 
or heavy paper into the banana for adults to rest on and pupae to 
attach to. Invert the cut top and glue or tape it into place in the top 
of the straight portion of the bottle to form a trap. Punch pin holes 
on the sides.

Objective
Students will observe the 

development of a common 
insect through all of its life 

stages and compare it to the 
life cycle of Galerucella beetles 

and other common insects. 
Fruit flies and mealworms can 

be used because their life 
cycles are similar to that of 

Galerucella beetles.

  Time Suggestion
Approx. 20 minutes per week, 
but will vary depending upon 

rate of insect development.

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.4, A.8.5, B.12.4, B.8.12. 
Science: C.8.1, C.8.2, C.8.4, 

C.8.3, F.8.1, F.8.2, F.8.5, F.8.6, 
F.8.7, A.12.6, B.12.5.
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ACTIVITY 8  GROWING UP IN A JAR (CONTINUED)

 2. Have students label their insect traps with 
their names and the date. Place bottles out-
side in a shaded location for 1 to 2 days, or 
until adult fruit flies are seen inside. 

 3. Stop the opening with a cotton ball wrapped 
in cheesecloth and place in a warm, shaded 
location of the classroom. 

 4. Approximately every other day, allow stu-
dents time to observe the development of eggs 
and larvae using a hand lens or stereoscope. 
These may be removed for study with a cot-
ton swab or wooden splint. Students should 
make careful drawings of all stages observed, 
and include written descriptions of changes 
and behavior. 

 5. When adults appear, some may be trans-
ferred into another trap and inactivated for 
study by placing the trap in an ice bath until 
chilled to inactivity. As time progresses, pres-
ent pictures of the life cycles of other insects, 
including Galerucella beetles. Proper termi-
nology should be taught at this time.

Hold a discussion of students’ individual obser-
vations that were made during the lab.

BACKGROUND INFORMATION 
Part of successfully rearing Galerucella beetles for 
controlling purple loosestrife is recognizing the 
insect’s life stages, of which there are four—typ-
ical of a metamorphic insect. You will also need 
to know the growth requirements of each stage 
in order to grow your beetle population success-
fully. With good conditions, a little luck, and 6-8 
weeks, you can release up to 100 new beetles for 
every one you start with!

Studying fruit fly or mealworm life cycles will 
familiarize you with the growth forms of insects 
and prepare you for what you will see working 
with Galerucella beetles. This should make you 
more successful in rearing the beetles. When 
you are done rearing these organisms, the pop-
ulations of flies and meal worms may be useful 
in other studies, such as population growth or 
genetics, while releasing the Galerucella beetles 
will, of course, help solve a serious threat to our 
wetlands: invasion by an aggressive, exotic plant. 

STUDENT ASSESSMENT
The following factors may be taken into account 
in evaluating student progress:
 • Accuracy of lab book drawings and quality of 

records of observations.
 • Technique, involvement, cooperation, and 

interaction with group members.
 • Terminology of insect development.
 • Quality of presentation, if one is assigned.

EXTENSIONS
Explore your schools’ surroundings for eggs 
of other insects, collect them and follow these 
insects through their life cycles. Compare and 
contrast them with those of fruit flies, mealworms 
and Galerucella beetles. Be sure to use suitable 
containers with vent holes and appropriate habi-
tat materials. Two-liter bottles often work great. 
Identify and collect enough plant or animal food 
for the insect to complete its life cycle. Remove 
rotten food and release adults produced.
Have students find information about the life 
cycle of Galerucella beetles either on the Internet 
or in a library.

* Revised with permission from “An Insect Life Cycle” in The Purple Loosestrife Project Cooperator’s Handbook.
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ACTIVITY 8  GROWING UP IN A JAR (CONTINUED)

Life cycle of Galerucella calmariensis and G. pusilla. A. Old adults emerge in spring 
from soil, feed on new leaves, and mate. B. Spring oviposition lasts approximately one month; 
batches of two to ten eggs are laid daily on the plant stem and leaves. Old adults die after 
laying eggs. C. Developing larvae feed on bud, leaf and stem tissue D. Pupation to new adults 
occurs in the soil or litter near the host plant. New adults feed briefly, over-winter in soil, and 
emerge in spring as old adults.

Galerucella sp.

G. pusilla  G. calmariensis

A.

B.

C. D.

2 mm
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ACTIVITY 9  GRADES 6-12

Galerucella PREDATION*
DESCRIPTION
Students conduct experiments to determine predators of, and predation 
rates on, Galerucella beetles.

PROBLEM 
What are some of the predators that might affect the survival rate of 
Galerucella beetles.

MATERIALS 
l	 Gallon jars or 2-liter bottles of soil.
l	 Purple loosestrife plant stems with leaves.
l	 Galerucella beetles.*  
l	 Various potential Galerucella predators.
l	 Small, clear plastic containers with lids.
l	 Cheese cloth or netting.
l	 Magnifying glasses.

PREPARATION 
Scout a site near your classroom where your class will be able to catch 
potential predators of Galerucella beetles.

PROCEDURES
 1. List potential predators of Galerucella beetles. Choose 5-10 preda-

tors to be collected to use in this experiment.
 2. Have students set up Galerucella beetle habitat bottles according to 

the diagram.
 3. Work with students to design a data table for recording observa-

tions over the planned duration of the experiment.
 4. Maintain one habitat bottle with only Galerucella beetles as a con-

trol. Establish one habitat bottle for each chosen potential preda-
tor, putting one predator into each jar with the Galerucella beetles.

 5. Maintain each habitat by adding fresh purple loosestrife as needed 
(leave old stalks in the habitat), filling the water in the canister, or 
replacing the predator if it perishes.

 6. Have students observe each habitat bottle on a regular basis for 1-8 
weeks. Record observations.

Objective
Students will introduce various 

organisms into a controlled 
environment to determine 

potential Galerucella predators.

  Time Suggestion
One-eight weeks. 

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.1, A.8.2, A.8.3, A.8.4, 
A.8.5, B.8.8, C.8.2, A.12.1, 

A.12.2, A.12.4, B.12.4, B.12.6.
 Science: A.8.1, A.8.6, B.8.3, 

C.8.1, C.8.2, C.8.3, C.8.5, 
C.8.6, C.8.11, F.8.6, F.8.8, 

G.8.5, A.12.3, A.12.7, B.12.4: 
A.8.1, A.8.6, B.8.3, C.8.1, 
C.8.2, C.8.3, C.8.5, C.8.6, 
C.8.11, F.8.6, F.8.8, G.8.5, 

A.12.3, A.12.7, B.12.4, C.12.1, 
C.12.3, F.12.7, F.12.8, G.12.2.
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ACTIVITY 9  Galerucella PREDATION (CONTINUED)

BACKGROUND INFORMATION 
Galerucella beetles are plant predators (herbi-
vores). They do not eat other animals, but there 
are many animals that might eat the Galerucella 
beetles. Not all of the potential predators of 
Galerucella beetles in North America are known. 
Biologists and resource managers need to know 
how these beetles will interact with other ani-
mals, especially within our wetlands, in order to 
predict what will happen in areas where the bee-
tles are released. Knowing potential beetle preda-
tors can also help keep the beetles safe as they are 
being reared for release. Galerucella beetle pred-
ators may include other invertebrates (including 
other insects), fishes, amphibians, reptiles, birds, 
and mammals. 

STUDENT ASSESSMENT
Have students write a lab report including the 
problem, hypothesis, experimental design, obser-
vations, and conclusions.

EXTENSIONS
Repeat the experiment using only aquatic preda-
tors, other invertebrates, or abiotic agents (chem-
icals or environmental conditions).
Visit a wetland and observe predator/prey relation-
ships on purple loosestrife at a beetle release site.
Send names and/or photos of all successful loose-
strife predators to the Wisconsin Purple Loose-
strife Biocontrol Program: 
DNRAISinfo@wisconsin.gov.

*In late spring or early summer,  
Galerucella control beetles are often free 

from the Wisconsin Purple Loosestrife 
Biocontrol Program (608-266-0061)  

or field-collect them in late spring  
or mid summer.

* Based on an activity developed by Catherine Werts.

pin holes punched 
in lid

Galerucella beetles 
loose in jar

purple loosestrife 
stems

film canister with 
water

2 inches of soil

P. STROHL
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ACTIVITY 10  GRADES 8-12

Objectives
Students will determine how 

far Galerucella beetles will 
travel in a controlled, indoor 

setting to find their host food 
(migration).

Students will determine factors 
that may cause unsuccessful 

migration of Galerucella beetles 
in a controlled, indoor setting 

(mortality/survival rates).
Students will discuss their 

findings and relate them to real 
life factors in nature that might 
affect migration and mortality/

survival during migration of 
Galerucella beetles.

  Time Suggestion
Five minutes initially; 

thereafter, occasional 20 
minutes on an ongoing basis.

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.2, A.8.3, A.8.4, A.12.2.
 Science: F.8.6, F.12.12.

Galerucella RELEASE AND RETRIEVAL*
DESCRIPTION
Students design and conduct experiments in a controlled indoor set-
ting to study migration and mortality/survival rates during migration 
of Galerucella beetles. Beetles can be observed after release from prop-
agation in mid-summer, or during natural emergence from the ground 
in early spring.

PROBLEM 
What are some of the factors that may affect beetle migration and mor-
tality/survival rates during migration?

MATERIALS 
l	 Live Galerucella beetles (from field or Biocontrol Program).
l	 Various potted plants, including purple loosestrife.
l	 Student observation notebooks.

PREPARATION 
If necessary, obtain permission from your principal and/or custodian 
to do this experiment. The beetles are harmless.

PROCEDURES
 1. In your classroom, set various plants around the room, including a 

purple loosestrife plant.
 2. After school, release a predetermined number of Galerucella beetles 

into the center of the room (25-50 should be sufficient, depending 
on the circumstances).

 3. Have students brainstorm places where beetles might be found in 
the classroom (i.e. the window, the lights, sink, or the plants).

Galerucella beetles 
actively seek out 
loosestrife plants, 
even potted plants 
placed throughout 
your classroom.W
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ACTIVITY 10  Galerucella RELEASE AND RETRIEVAL (CONTINUED)

 4. Over a period of time—perhaps several days 
to a week—have students search for and 
record the locations where beetles are found. 
Identify the locations of as many of the beetles 
as possible at any given time. (Perhaps assign 
several students to come in during lunch, 
recess, or study hall to look for beetles.)  Stu-
dents may want to sweep floors to find beetles. 
Continue all other normal daily activities in 
the room.

 5. Whenever a Galerucella beetle is found on 
purple loosestrife, it’s host plant, it is con-
sidered to have reached its destination. Have 
students record how long it took for the beetle 
to find the loosestrife and the distance traveled 
from the original release site. Then remove the 
beetle from the experiment.

 6. If Galerucella beetles are found elsewhere, 
have students record the locations, but leave 
live beetles alone to continue the experiment.

 7. If a dead Galerucella beetle is found, have 
students try to determine the cause of death 
(such as being stepped on, smashed in a 
book, caught in a spider web, etc.) and record 
this information.

 8. After a predetermined time has elapsed, have 
students use the information recorded to find 
out how many beetles made it to the “safe 
haven” of the purple loosestrife plant, and how 
far they traveled in how long a time. Note how 
many are either dead or missing and the sus-
pected reasons for this. Have students graph 
their results. (Please use all live beetles at the 
end for propagation, or field-release them.)

 9. Ask students to predict what the survival rates 
might be if more beetles were released, more 
purple loosestrife was made available, or if the 
loosestrife was closer to the release site.

 10. Discuss variations that could be done to 
answer different questions about Galeru-
cella beetle migration and survival during  
migration.

BACKGROUND INFORMATION 
Survival of Galerucella beetles in the wild depends 
on them finding purple loosestrife for food when 
adults re-emerge from the soil in spring and after 
pupation in mid summer. If they find food they 
will live, but they are susceptible to many causes 
of mortality along the way, such as food too far 
away or too hard to find, predation, pesticides, 
storm events, and other types of accidents.
In Europe and Asia where the Galerucella beetles 
(used as biocontrol insects here) are native, the 
beetles also continually migrate over distances to 
new patches of purple loosestrife. The loosestrife 
in old patches, having been attacked and weak-
ened  by as many as a hundred different kinds 
of insects, are often shorter than before and 
can  even disappear as they are out competed by 
other, taller plants around them. Having little or 
no food, the beetles must move to find new food 
patches elsewhere.
Thus, beetles reared and released here in Wiscon-
sin can also be expected to both migrate to new 
loosestrife patches and move in the fall and spring. 
In fact, biologists depend on the beetles to find new 
loosestrife plants since many hard to find patches 
of the plant will likely never receive beetles from 
the Biocontrol Program or it’s citizen cooperators. 
It is important for us to understand the Galeru-
cella beetles’ local migratory behavior and deter-
mine what kinds of factors contribute to success 
or failure. Many beetles will die during migration, 
but if we know more about how many and why, 
we can better predict their effectiveness as bio-
logical controls. Perhaps something could even 
be done to make them more successful.

STUDENT ASSESSMENT
Students should be able to discuss the merits 
and short-comings of this activity and how their 
findings might or might not apply to what might 
occur in real life in an uncontrolled setting such 
as a wetland.
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EXTENSIONS
Conduct the experiment using the following 
variations:
 • Change temperature and/or light conditions 

(Note: these conditions vary due to room 
lighting, etc.).

 • Change plant size and/or number.
 • Use both new and old growth purple loose-

strife plants.
 • Move entire experiment to a larger room like 

a gymnasium or auditorium (with permission).
 • Leave the classroom door open, and place 

plants down the hall at different distances 
from the release site (with permission).

 • Devise a way this same experiment or parts of 
it could be done outside.

 • Relate potential hazards in the classroom to 
hazards that may be encountered outdoors.

 • If any beetles are missing, extend the experi-
ment for a longer period of time to see if any 
of the missing beetles return. 

* Activity based on experience of Waupun teacher Karen Hausauer.
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ACTIVITY 11  GRADES 9-12

Objectives
Students will apply knowledge/

skills gained in Activity 3,  
“Bean Biodiversity” to data 

collection with real plants.
Students will explore the 

connection between biological 
control and wetland changes.

Students will demonstrate that 
positive changes in the local 
environment can result from 

their efforts.

  Time Suggestion
Parts of at least 3 class periods 
spread out over the springtime.

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.2, A.8.4, A.8.5.
Science: C.8.2, C.12.3, 

F.12.7, F.12.8, F.8.8.

WETLANDS ON THE MEND
DESCRIPTION
Students generate and compare plant diversity indices from experimen-
tal and control mini-wetlands in pots to assess the potential effectiveness 
of biological control in real wetlands.

PROBLEM 
Can the introduction of biological control insects to purple loosestrife 
infested wetlands increase wetland diversity?
Note: This activity is designed to accompany annual biocontrol beetle 
rearing. Thus, it includes basic instructions for students to propagate 
beetles on potted plants in spring* and place the pots in an infested wet-
land in summer*, as well as having them analyze the results of similar 
pots done by a class (or others) the previous spring and retrieved the 
following fall or spring. An educator could choose to include students in 
the retrieval and analysis exercise only if the basic rearing is done (with 
1-3 control plants) by others.

MATERIALS FOR REARING BEETLES
l	 A Wisconsin permit to move purple loosestrife. u
l	 Purple loosestrife roots (5-6 stems each) dug from local, infested 

wetland (shovels and garden forks), one plant per team plus 2-3 
control plants.

l	 12-inch pots; one for each root mass. Local garden centers may have 
free used pots.

l	 Net cage fabric for each pot. u
l	 Potting soil with fertilizer (2 cu. Ft. good for 6 pots).
l	 Duct tape, cable ties, bungees, etc. to secure cages to pots.
l	 Pool for pots to sit in (or other container to hold water around pots).
l	 Cord to tie cage tops to suspension system. 
l	 Sunny classroom, greenhouse, or school yard space.
l	 Free or field-collected starter beetles, 5-10 beetles per pot. u
l	 Aspirator for moving individual beetles. u
l	 Plastic flagging or metal tags, permanent markers and pens 
l	 “Do Not Disturb” signs explaining that pots placed in the wetland 

are for a school experiment and will be collected.
l	 Map of the wetland where pots are to be placed, GPS unit/smart phone.

 u Available free in Madison from the Wisconsin Purple Loosestrife Biocontrol Program.
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MATERIALS FOR COMPARING RETRIEVED POTS
l	 Retrieved experimental and control pots 

from previous spring.
l	 Sunny classroom, greenhouse, or school  

yard space.
l	 Container(s) to hold pots to allow easy 

watering.
l	 Plant ID books.
l	 Copies of student data sheets.
l	 Several assorted dry seeds (grocery store 

beans work well).
l	 Paper lunch bags (See Activity 3, page 8).
*Beetle rearing can be done as a special project 
within the school year after getting fall roots, 
starting rearing in February, and releasing beetle 
pots in early June.

PROCEDURE FOR STUDENT BEETLE REARING
 1. Read Beetle Rearing Instructions for details, 

accessible at http://dnr.wi.gov/topic/invasives/
loosestrife.html .

 2. Netting: Fold lengthwise and machine sew 
down the long side. Leave ends open.

 3. Dig and pot purple loosestrife roots early in 
spring.

 4. Attach cage bottoms to pot tops, place in 
pool/tub with water, and tie cage tops to 
suspension system. Keep in a sunny location 
(with a grow light, if indoors).

 5. Label each team’s “experimental” pot, and 2 
or 3 “control” pots for the classes by attach-
ing a marked metal tag or flag near the base 
of each plant’s main stem. 

 6. Treat all pots the same, except that exper-
imental pots will get beetles while control 
pots do not.

 7. When the plants are ~2 feet tall, place 5-10 
beetles into each experimental cage.

 8. Watch for and remove spiders or any other 
insect predators from all pots.

 9. When the beetles have caused all loosestrife 
foliage to turn brown in experimental pots, 
return all the pots to the local infested wet-
land, at least 2-3 meters apart, and remove 
all the cages.

 10. Flag the tops of the plants, and make a map 
of where they are in the wetland with GPS 
coodinates to make later retrieval easy.

PREPARATION FOR EXAMINING RETRIEVED 
POTS
 1. Collect pots with all contents from the local 

wetland as early in spring as possible, per-
haps on the day that new roots from the wet-
land are collected for propagation.

 2. Give each student/team an experimental pot 
and access to control pots.

 3. Treat all pots the same.
 4. Place pots in a tub (for easy watering) and 

in a warm, sunny location to encourage all 
plants in the pot to grow.

 5. Give each student/team a data sheet for their 
experimental pot and a control pot.

Purple loosestrife plants have extensive root stocks.
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PROCEDURES FOR EXPERIMENTAL ANALYSIS
 1. Students should count the number of differ-

ent kinds of plants growing in each pot, name 
them if possible, and count the numbers of 
their stems. (Small young plants that are not 
yet flowering can be difficult to identify.)

 2. Students should calculate the diversity indi-
ces for both experimental and control pots as 
described in the Background information.

 3. Students should compare/contrast diversity 
measures for both types of pots, conclude 
from their data whether or not diversity is 
likely to increase when biocontrol is used in 
a purple loosestrife infested wetland, and 
explain why/why not.

BACKGROUND INFORMATION
In this spring activity, you will survey plants in 
pots that represent the larger wetlands from 
which they came to see how diversity in the wet-
lands might change simply by adding biocontrol 
beetles that love to eat the purple loosestrife. 
Normally, this kind of experiment would be done 
over several years through intense sampling before 
and after biocontrol beetle releases at a variety of 
wetlands. Or one might find a number of wetlands 
similar in all respects, including their infestation 

with purple loosestrife. Then, biocontrol beetles 
could be introduced into half of them to see what 
changes there can be contrasted to the other “con-
trol” wetlands. Both efforts would require many 
visits to wetlands over at least two years. 
This activity requires only two brief wetland visits 
per year, but none requiring students (thus elimi-
nating beneficial student field trips if they are too 
hard to fund). One visit is in early spring to get 
loosestrife roots for beetle propagation, as well as 
to retrieve the previous year’s pots for analysis. The 
second visit is in early summer to place into the 
wetland both the pots with newly propagated bee-
tles--that will be retrieved the next spring, and the 
contents of the recently analyzed pots. 
It does still require a year or so for any changes 
from biocontrol in the wetland pots to take place 
in a way that mimics those of a larger wetland 
over a longer time. Therefore, if control beetles 
are already being raised at a school or in a com-
munity one season, it sets the stage for this stu-
dent experimentation just by adding a few control 
plants and going back to see how the two types of 
pots compare in diversity the next spring. 
If no beetle rearing is on-going, it is both sim-
ple and instructive—and very advantageous to 
local infested wetlands—for a first class to do a 
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little beetle rearing and releasing to help  a local 
beleaguered wetland while setting up a fun and 
instructive experiment for next year! All classes 
from the next year on can both set up a little more 
beetle rearing for future testing, and test changes 
in diversity from last year’s rearing.
When purple loosestrife plants are potted for 
rearing beetles, one tries to get only loosestrife 
roots into the pot in order to grow healthy 
plants with no competition from other plant 
species. Still, unless all original soil is removed 
in transplanting, some seeds of other species are 
likely present, but if the potted loosestrife grows 
unhindered by any predation, it will grow tall 
and full. (This is achieved by enclosing the plant 
in a cage with no biocontrol beetles.) It leaves 
little sunlight or nutrients for competitors and 
they remain small or do not grow at all. Such a 
pot represents a severely infested, uncontrolled 
wetland, and functions as the “control” in this 
experiment. When placed back into the wetland 
with cage removed, the pot’s loosestrife should 
continue to grow very well a year later.
When adult biocontrol beetles are put into the 
cage of such a plant in spring, the beetles are 
ready to mate, and the resulting larvae typi-
cally cause the plant to turn completely brown 
with the death of all its leaves from larval feed-
ing within five to seven weeks. Usually, accom-
panying plants don’t do well either because the 
loosestrife grows too fast before the larvae have 
a chance to cause the plant harm. This type of 
plant is put back into the loosestrife infested 
wetland and its cage is removed to free the new 
flying adults. Sometimes the loosestrife plant is 
killed, but it is always severely set back. This is 
our experimental pot. 
A typical seed rain from other plant species is 
likely to end up in pots of both types over the 
summer and fall. Any resulting differences in the 
diversity of plants that grow in the pots the next 
spring would likely be due to whatever changes 
the beetles caused in the experimental pot the year 

before, as long as the pots were placed in similar 
settings in the wetland. These differences could 
exemplify expected differences between controlled 
and uncontrolled loosestrife infestations.
You will calculate diversity in a number of ways 
for both pot types and conclude whether or not 
biocontrol should be able to help restore the plant 
diversity usually lost after invasion by loosestrife.  
Remember that diversity is usually considered to 
be a measure of how many species there are, as well 
as their numbers and spread in their community. 
Diversity is a very important concept because a 
diverse community is thought to be more stable 
and resistant to degradation, in spite of change 
around it, than a community with low diversity. 
With more species, there should be longer food 
chains, more kinds of symbiotic relationships, and 
more feedback loops that can reduce perturbations 
in the system and make it more stable. It is thus 
also usually able to better deliver the services we 
expect from healthy wetlands, such as flood con-
trol, clean surface water, etc. And, of course, great 
diversity almost always makes any place more 
interesting and enjoyable for us to experience!
A model can be a great tool to use in under-
standing such natural phenomena, though data 
collected from real systems is necessary to test 
most models. It would be ideal if one could try 
measuring plant diversity in a real wetland, but 
this activity comes close since you’ll be working 
with real plants and changes, albeit in a some-
what contrived way.
Diversity can be a very complex topic. Here are 
some ways to consider differences in diversity: 

1.  Compare the total number of different kinds 
of plant species in each pot. This is really a 
species/area index and useful since the areas 
being counted (12 inch pots) are the same. 

 2. Calculate Species Richness (SR). This is a 
species/numbers index that relates the total 
number of different kinds of plants to the total 
number of species counted. A place where it 
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takes 100 individuals to find 10 species (SR 
= 1) will be more diverse than where it takes 
1000 individuals to find 10 species (SR = 0.1). 
Technically, you should start counting ran-
domly (and you can try that with your pots, 
though it is difficult in such small samples.) 
This could, perhaps, begin to address equita-
bility (or evenness) of numbers of individuals, 
but this becomes quite a complicated matter. 
The Shannon index of diversity is commonly 
used to address this, and you can search the 
web for it and play with it if you like, but it is 
beyond the scope of this exercise.

 3. Calculate a Diversity Index (DI) as calculated 
in Activity 3, but using actual numbers from 
your pots. DI = number of changes in spe-
cies type encountered/number of individuals 
sampled, so it is similar to SR, but deals with 
evenness to some degree, as well as distribu-
tion (random). Find a number of different seed 
types to match the number of species you find 
in both pots. For each pot, put the appropriate 
number of each seed type to match the num-
ber of stems of each plant type (species) into 
a bag and randomly draw them out, noting  
how often the species type changes (number of 
runs of each species type). Do the calculation. 
Done this way, drawing is random as if plants 
were randomly scattered, but how would the 
diversity measure change if certain of the seed 
types were bunched, just as plants sometimes 
grow in clumps? How do your potted plants 
diverge from random distribution? How does 
this affect their “DI’s”?

You should have been able to use the model’s 
simple measure of diversity directly by recording 
the species identity of each plant as it was actu-
ally  encountered along a transect line, instead of 
randomly drawing seeds out of a bag.

STUDENT ASSESSMENT
Have students write a lab report stating the 
problem, a hypothesis, experimental procedures, 
observations, analysis and conclusions. They 
should include calculations of the diversity mea-
sures discussed in the background information 
and a discussion of what effect biological control 
insects can have on plant diversity.

EXTENSIONS
Sample real wetlands, with and without the 
effects of beetles to see if their presence has any 
effect on plant diversity. Select either two wet-
lands that were nearly identical at first, one with 
biological control beetles (for at least two years) 
and one without, or one wetland with beetle 
infested and non-beetle infested ends. Try to 
keep all factors except presence or absence of bee-
tles the same for the two areas sampled. (Ideally 
this would be done by sampling the same wet-
land before and after beetle release, however, this 
requires a study over two to three years or even 
longer.) Set up transects by tying a cord at least 
2 meters up on two posts put into the ground at 
least 3 meters apart in each wetland area. Tran-
sects should ideally be much longer, perhaps up 
to 30 meters. Record the species identity of each 
plant as it is encountered along (under) the tran-
sect line. Calculate the Diversity Index for the 
wetlands as in Activity 3. If possible, do transects 
at several randomly chosen spots in each area, 
being sure to use the same number of counted 
individuals each time. Does each transect give 
the same index value? Why or why not? Average 
them for a good overall value. After comparing 
diversity measures in the two types of sites, what 
can you say about the effects of biological control 
beetles on the diversity of purple loosestrife and 
other plants? Apply any of the other calculations 
of diversity used in this activity to your data to 
further explore effects of biological control bee-
tles on diversity.



SEE CELLA CHOW!  •  ACTIVITY 11 39

ACTIVITY 11  STUDENT HANDOUT

DATA SHEET: Plant species and their numbers in  
experimental and control purple loosestrife pots. (page 1 of 2)

Date pot retrieved: _     _______     _______     ______ 
Date data taken: _     _______     _______     ________

Growing conditions for all pots: _     _______     _______     _______     _______     _______     _______     _______     __

_____     _______     _______     _______     ______     _______     _______     _______     _______     _______     _______     _______     

 Experimental Pot # _     _______     ____     _ Control Pot # _     _______     ____     _

 (beetles reared) (no beetles reared on these purple loosestrife plants)

 Plant Species                      Their Numbers Plant Species                             Their Numbers 

   1. 1.

   2. 2.

   3. 3.

   4. 4.

   5. 5.

   6. 6.

   7. 7.

   8. 8.

Diversity Measures: Diversity Measures:

A. Number of species: _     _______     _ A. Number of species: _     _______     _

B. Number of all individuals: _     _______     _ B. Number of individuals: _     _______     _

C. Species Richness = _     _______     _ C. Species Richness = _     _______     _

      (SR = A/√B)       (SR = √B)

D. Diversity Index = _     _______     _ D. Diversity Index = _     _______     _

      (DI = # of runs/B)       (DI = # of runs/B) 

Notes on how plant species or groups were identified:

B = Total B = Total



SEE CELLA CHOW!  •  ACTIVITY 11 40

ACTIVITY 11  STUDENT HANDOUT

DATA SHEET: Plant species and their numbers in  
experimental and control purple loosestrife pots. (page 2 of 2)

Questions to answer:
Which pot had the greatest diversity, your experimental or control pot? 

Which diversity measure(s) led you to your conclusion above?

Which plant diversity measure seems best to you? Why?

Based on your data and answers do you think that beetles reared at your school and released 
into local wetlands will have an effect on plant diversity there? Explain why.

Which type of wetland with loosestrife – one with biological control beetles or one without— 
do you think is likely to have the greatest animal diversity? Why?
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ACTIVITY 12  GRADES 6-8

NATURAL ENEMIES*
DESCRIPTION
Students play a version of dominoes, using names of organisms instead 
of dots. By matching up prey with its predator, students get a preview 
of the food chain and are introduced to the concept of biological con-
trol. By matching a pest with its predator, the pest species can be con-
trolled or managed.

PROBLEM 
What are some prey and predator relationships and how can predators 
be used to help control prey if the prey is a pest species?

MATERIALS 
l	 A large, open area on the floor.
l	 Field guides.
l	 Per student, a copy of the list of card pairs (page 42).
l	 Per small group, one set of 34 4”x8” posterboard cards,  

each divided in half by a line and each end labeled in  
the pairs from the list on the next page.

PROCEDURES
 1. Introduce the activity with a set of dominos, and tell the students 

that they will use a modified version of these to learn about why 
biocontrol works.

 2. Project the card pair list onto a screen or wall and review the rules 
of the game, which are as follows:

 a. The cards begin in a stack on the floor, and each student starts 
with four cards.

 b. One student at a time picks a card and puts it into his/her card 
stack. The student then picks one card and positions it adjacent 
to the cards lined up on the floor so that the organism listed on 
one half of a card feeds upon or is fed upon by the organism on 
the card half that it is touching. Students may need to look up 
the type of food a particular organism might eat. Make sure 
students take into consideration the limitations or restrictions 
on each card.

 c. As each student adds a card, he or she must explain why that 
play is justified. Encourage students to use terms such as “pred-
ator,” “parasite,” “pathogen” (disease), “host,” “herbivore,” “carni-
vore,” and “natural enemy.”

Objective
Students will create a 
“habitat” of prey and 
predators to study the 

relationships – who eats 
whom – in a food chain, in 

order to begin to understand 
what biological control is and 

how it works.

  Time Suggestion
45 minutes.

  Wisconsin Model  
Science Standards

Science: B.8.8, F.8.8.
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• corn/soybean
• alfalfa/grass
• potato/cattail
• citrus tree/oak tree
• tomato/potato
• coyote (generalist)/elm tree
• apple tree/conifer aphid
• crayfish (generalist)/largemouth bass (generalist)
• algae/red fox (generalist)
• mosquito (generalist)/grasshopper (generalist)
• tomato hornworm (specialist)/honeybee (generalist)
• cow (generalist)/wildflower
• dragonfly (generalist)/caterpillar hunter beetle (specialist)
• lady beetle (generalist on small insects)/grass
• wheat/rose
• rose chafer beetle (specialist)/hickory tree
• milkweed/ant (generalist)

 • monarch caterpillar (specialist on milkweed)/parasitic wasp  
   (specialist on aphids)
• raccoon (generalist)/walleye (generalist)
• carrot/white grub (generalist on plant roots)
• underground root borer (generalist on roots)/mushroom
• deer/parasitic fly (generalist on caterpillars)
• wolf (generalist)/opossum (generalist)
• bat (generalist on insects)/grackle (generalist)
• loosestrife beetle (specialist)/muskrat (generalist on aquatic plants)
• soybean mosaic virus (specialist)/white-footed mouse (generalist)
• frog (generalist)/prickly pear moth (specialist)
• citrus virus (specialist)/cow tick (specialist)
• corn stalk borer (specialist)/cotton
• stalk borer parasite (specialist)/praying mantis (generalist)
• prickly pear cactus/hummingbird (generalist nectar feeder)
• bird louse (generalist on birds)/soybean pod borer (specialist)
• Colorado potato beetle (specialist)/grasshopper fungus (specialist)
• purple loosestrife/deerfly (generalist blood feeder)
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 d.  If a student does not have a card that can 
be placed, the student passes. (Teachers 
might come up with simple rewards for 
students who run out of cards earliest.)

 3. Play the game. As students add cards, the 
community of organisms illustrated by the 
game becomes more complex. Continue  
play until as many cards as possible have been 
played or a student uses up all of his/her cards.

 4. Select an organism that is in play from each 
group, and tell the class to assume that it has 
become a pest. Choose a likely example (e.g., 
tomato hornworm), and ask, which of all the 
rest of the organisms in play are potential ene-
mies of this pest?  Suggest to students that, 
even though the natural enemies may not be 
touching the pest in the game, they could be 
manipulated by humans for possible use as 
biological control agents.

 5. Have students put the cards away and return 
to their desks for final discussion.

Discuss examples of introduced predators that 
have become problematic, such as the Asian  
Lady Beetle (see http://hort.uwex.edu/articles/ 
multicolored-asian-lady-beetle/).
Discuss how the numbers of a given predator, 
parasite, or disease organism affect the organism 
consumed. This relationship is the basis for the 
biological control of pests. As a class, develop a 
working definition of biological control, empha-
sizing that it involves the use of natural enemies by 
humans to help control or manage pests. Through 
biological control we increase the numbers and 
kinds of a pest’s enemies so that the pest’s num-
bers decrease. Classic biocontrol imports it’s nat-
ural enemies. 

BACKGROUND INFORMATION 
Natural enemies fall into three basic categories: 
predators, parasitoids (parasites), and pathogens 

(disease). Predators are usually more general in 
their food habits and will feed on a wide variety 
of prey and are called generalists. Parasitoids, on 
the other hand, are considered specialists because 
they are likely to attack members of a certain 
group (e.g., moth caterpillars), a closely related 
group, or even a single species (e.g., gypsy moth 
caterpillar parasite). Pathogens may be general-
ists or specialists, depending upon the range of 
hosts that they attack.
Energy and materials flow from prey to their nat-
ural enemies, which, in turn are preyed upon by 
other organisms. Thus, many organisms are con-
nected to one another in a series, much like links 
in a chain. Biologists call these food chains. Often, 
such food chains interact through many organ-
isms that are found in more than one chain, cre-
ating what is called a food web. A particular food 
web is often typical of a particular kind of habitat.
Sometimes, however, a predator is adapted to eat 
only one prey organism (though it may itself be 
eaten by many other predators.) Usually, there is a 
special relationship between these predators and 
their prey. These predators are ideal candidates 
for use in biological control. Can you see why? 
The Galerucella beetles we use to help control pur-
ple loosestrife are this kind of organism. Though 
they will sometimes “taste” other plants, as far as 
we know they can complete their life cycle only 
if they have purple loosestrife to eat.1 How does 
this make them ideal for our use even though they 
have been imported from another continent?

STUDENT ASSESSMENT
Each student takes a portion of the organisms 
from the above list and creates a food web, mak-
ing it specific to a particular kind of ecosystem.
1 Some strains of our biocontrol Galerucella beetles may also be able to com-

plete their life cycle on one native plant that is very closely related to purple 
loosestrife (winged loosestrife) if it is growing in a purple loosestrife patch. 
Research suggests it is unlikely to be a problem.

* Revised with permission from “Natural Enemies: They’re in the Cards,” in Biodiversity, Wetlands, and Biological Control: Information 
and Activities for Young Scientists, by Michael R. Jeffords and Susan L. Post, (Chicago: Illinois Natural History Survey) 2000.

http://hort.uwex.edu/articles/multicolored-asian-lady-beetle/
http://hort.uwex.edu/articles/multicolored-asian-lady-beetle/
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Objective
Students will make value 

judgments about factors that 
affect the ecology of a wetland 

habitat.

  Time Suggestion
50 minutes.

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

 B.8.3, B.8.5, B.8.6, B.8.8, 
B.8.10, B.8.15, C.8.3, D.8.7, 

B.12.2, B.12.3, B.12.4, 
B.12.6, B.12.7, B.12.11, 

C.12.1, D.12.4. 
Science: B.8.6, C.8.11, F.8.9, 

F.8.10, A.12.1, A.12.2, 
A.12.4, F.12.7, F.12.8, 

G.12.5, H.12.6, H.12.7.

WISCONSIN WET ‘N’ WILD
DESCRIPTION
This game acquaints students with the biological complexities of a wet-
land habitat and reviews factors destructive to or sustaining of Mid-
western wetlands and their associated landscapes. Students should 
enjoy the game, but they should also perceive the biological and social 
relevance of the information presented.

PROBLEM 
What are some of the diverse factors that affect the ecology of a wet-
land habitat?

MATERIALS
Per student group:
l	 A copy of “Rules of the Game” handout (page 46).
l	 A game board.
l	 A set of fact cards (pages 47-62).
l	 A die and a game token for each player.

PREPARATION 
Construct the game boards. The template for a game board is a typical 
game board that has a start space and a series of 20-30 spaces that lead 
to the finish space. You could create game boards that fit onto a table 
or use a series of squares on the ground and have the students walk 
across the board instead of moving tokens. Some of the squares must 
be shaded.
Mount copies of Wetland Facts on poster board or cardboard and cut 
out sets of game cards, keeping only one statement on a card.

PROCEDURES
 1. Divide the class into groups of four students. Distribute the mate-

rials so that each group has a game board, a copy of the rules, a die, 
tokens (if they are used), and a set of fact cards.

 2. Ask students to read the rules before beginning play, or explain the 
rules to the class as a whole. The latter may be the preferred strat-
egy because you can emphasize the concepts that students should 
think about and discuss during the game.

 3. Monitor the play as lively discussions are likely to develop. If  
discussions take enough time that a group may not even finish  
the game, then establish a maximum amount of time that students may 
take to reach a decision. Assist any group that has difficulty under-
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ACTIVITY 13  WISCONSIN WET ‘N’ WILD (CONTINUED)

standing the information presented in the Wet-
land Facts cards or reaching fair and reasonable 
decisions. Various interpretations of the same 
statement are possible. For example, any state-
ment may be judged positive by one group and 
neutral by another. One interpretation is not 
necessarily more correct than the other, but the 
justification for the choice should be plausible.

 4. Each student orally responds to which fact 
card was most impressive or enlightening to 
him/her.

BACKGROUND INFORMATION 
Half of all wetlands present at European settle-
ment in Wisconsin have been destroyed so stu-
dents should be aware of the need to preserve our 
remaining wetlands and the challenge of recover-
ing others. As a general review and as an intro-
duction to this activity, generate with the class a 
list at the chalkboard of the values of wetlands. 
Give hints to help students make this list as long 
as possible. Include everything from natural fish 
nurseries to flood control to bird habitat. Explain 
that students will now play a game that will add 
to their understanding of the value of wetlands.

STUDENT ASSESSMENT
Each student selects one statement from the cards 
and writes a paragraph justifying why that state-
ment is beneficial or detrimental to wetlands and 
their associated landscapes. Check the choices 
before students begin writing to ensure that no 
one has selected a neutral statement unless he or 
she has an idea for a valid justification.

EXTENSION
Have students search newspapers, magazines, 
Internet, and other current materials for articles 
on wetlands and wetland habitats. Sources could 
include natural history magazines such as Audu-
bon, National Wildlife, and National Geographic. 
Have students read the articles and pull out perti-
nent facts about wetlands, such as those included 
in this lesson. Have them create their own set of 
cards and replay the game. Another activity is to 
create a bulletin board display of these facts that 
have been lumped into the three categories used 
above.
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Unfortunately, many of Wisconsin’s wetlands have been harmed by human activity over 
the past 100-150 years. Today regulations control the draining and filling of wetlands.
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ACTIVITY 13  WISCONSIN WET ‘N’ WILD

Rules of the Game
 1. One student shuffles the game cards and places them face down in the 

center of the playing board.

 2. Each player chooses a token (if they are used) and places it on Start.

 3. Each player, in turn, rolls the die; the player with the highest number 
begins the game by rolling the die again and moving forward the indi-
cated number of spaces.

 4. If the player lands on an unshaded square, the turn passes to the next 
player. If the player lands on a shaded square, the player draws a game 
card from the top of the pack and reads aloud the statement on it. The 
other three players then decide if the statement is positive (beneficial), 
negative (destructive), or simply neutral with regard to wetlands and their 
associated landscapes. The player who landed on the square may express 
an opinion, but the ultimate judges are the other players. 

• If the statement is considered negative,  
   the player moves back one square. 

• If the statement is considered positive,  
   the player moves forward one square. 

• If the statement is considered neutral,  
   the player remains on the same space. 

Then the player’s turn ends and the next player takes a turn.

 5. If a player’s token lands on an occupied square, the player moves it 
back to the nearest unoccupied square.

 6. Play proceeds until each player reaches Finish. Finishing first may in itself 
be enough reward, but you can also grant the winner the power to be the 
sole judge of the wetland statements for the remainder of the game. The 
other players, of course, continue to express their points of view.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄
Page 1 of 16

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Sixty acres of wetlands  
are destroyed each hour 

in the United States.

The water table in a marsh  
is permanently lowered  
due to the drainage of  

adjacent farmland. 

When water levels drop, fish 
and other animals are concen-
trated in small pools. Wetland 
birds like herons, egrets, and 

eagles have a feast.

A family of beavers dams  
a small stream to create a 

large, shallow wet area. Soon 
cattails, bulrushes, and arrow-
head plants colonize the site.

✄

✄
Page 1 of 16

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 2 of 16

During dry weather, mudflats 
are exposed and moist plants 

grow and produce seeds  
that are eaten by waterfowl 

and other birds. 

The leaves of floating plants, 
like water lillies, provide  
a home for many small  
animals on their upper  

and lower surfaces.

During the late summer, when 
the water level drops, marsh 
soils are exposed to oxygen, 
thereby speeding the process 

of plant decay and the  
recycling of nutrients. 

Along the wetland margin, 
abundant cattails, rushes, and 
sedges provide an ideal home 
for the endangered rice rat. 
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 3 of 16

Migrating birds use wetlands 
on a seasonal basis to rest, 
feed, and raise their young. 

Many kinds of invertebrates – 
mollusks, sponges,  

flatworms, crustacea, and 
insects – are important parts 
of food chains and transfer 
energy to other organisms. 

The different water depths  
in a marsh allow both  
dabbling (mallard) and  

diving (canvasback) ducks  
to forage for food. 

The presence of mussels  
and snails indicates that water 

is relatively clean  
and free of pollution.  



SEE CELLA CHOW!  •  ACTIVITY 13 50

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 4 of 16

Frogs, toads, and salamanders 
find wetlands ideal feeding 
and breeding grounds each 
spring and early summer. 

More kinds of plants live  
in the moist soil around  
wetland edges than live  

in the open water.  

Fishes that inhabit marshes 
must be able to tolerate  

water and relatively  
warm temperatures. 

A large quantity of living 
things (biomass) is produced  
in a wetland; thus wetlands 

are said to be highly  
productive.  
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 5 of 16

The soils and water in a bog 
are very acidic and allow  

only a few species of  
plants to grow.

A wetland next to a large 
river is leveIed, drained, and 
planted with corn. During the 
rainy season, water that origi-
nally remained trapped in the 

wetland now flows down-
stream and causes flooding.

Wetlands provide habitat for 
an incredible number of  

plants and animals.

Peat and muck wetland soils 
attract polluting chemicals and 

allow them to be broken 
down by microorganisms.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 6 of 16

Cattails and bulrushes take  
up a large percentage of  
polluting nitrates that are 

washed off from nearby farm 
fields and convert these  
chemical substances to  

plant tissue.

Extra nitrogen (nitrates) from 
farm fields allows a single 
species of plant, cattails,  

to out compete its neighbors, 
thereby reducing the diversity 

of the marsh.

Soil eroded from nearby fields 
(sediment) is trapped by  

wetland plants and settles  
to the bottom before it can 

enter a river.

Wetlands act as sponges and 
store water from wetter times. 
During a drought, this water  

is slowly released into  
nearby streams.



SEE CELLA CHOW!  •  ACTIVITY 13 53

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 7 of 16

For wetlands to serve their 
biological functions, they must 

not be levied, drained,  
channelized and straightened, 

or stripped of their native  
vegetation.

Only 103.3 million acres of 
the original 221 million  
acres of wetlands in the  
United States remain.

More plant material is  
produced in a marsh than  

in a cornfield. Wetland plants 
can produce 25,000 pounds  
of dry plant matter per acre; 
an acre of corn yields about 

12,500 pounds.

Wisconsin has over 40,000 
acres with purple loosestrife, 
and state law bans the sale, 

distribution, or cultivation  
of the plant.  

Violators can be fined.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 8 of 16

One-third of all threatened 
and endangered plants and 
animals in the United States 

rely on wetlands for  
their homes.

Wildlife use wetlands as  
corridors through which  
they move in search of  

food and shelter.

Wetlands are beautiful. Wetlands have a profound 
ability to improve water  
quality. They help keep  
water supplies clean by  
trapping sediment and  

filtering out contaminants.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 9 of 16

Of the original 10 million 
acres of wetland in Wisconsin 

at the time of European  
settlement, today only  

about half remains.

Wetland vegetation often  
differs from northeastern to 

southwestern Wisconsin,  
with a mixing of the two  

in the “tension zone.”

Prairie wetlands are the most 
productive of all temperate 

ecosystems. Their lush growth 
is used by wildlife for food, 

cover, and breeding.

Wetlands reduce the turbidity 
of water. As sediment-laden 

water enters a wetland,  
is loses velocity,  

and the suspended solids  
settle to the bottom.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 10 of 16

Ten states in the United States 
have lost more than  

70 percent of their wetlands.

Wetland vegetation has a  
filtering effect. Solids are 
knocked out of the water  

as they attach to the stems 
and roots of aquatic plants.

Wetlands reduce flood peaks 
by storing water.

Wetland plants improve water 
chemistry. Nitrogen, phospho-
rus, and carbon provide the 

basic elements for the growth 
of plant cells. As these three 
elements are removed from 

water and put into plant  
production, the water 

becomes clearer.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 11 of 16

More than 117 million acres of 
wetlands have been lost  

in the lower 48 states since 
colonial times – over half the 

estimated original total  
wetland acreage.

In harsh winters with heavy 
snow, the dense tangle of 
marsh vegetation provides 

cover for pheasants –  
sometime the only cover  

they can find.

In Wisconsin and elsewhere, 
nitrates are a serious source of 

groundwater contamination 
and a threat to the quality of 

drinking water. Because 
nitrates are very soluble, they 
leach quickly through the soil 

into shallow aquifers. If nitrates 
enter a wetland, however,  
they experience a chemical 

transformation. The microbes 
present in wetland sediments 

convert the potentially harmful 
nitrates into nitrogen gas, 

which is harmless.

Eurasian beetles are released 
in Wisconsin wetlands to help 

control purple loosestrife.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 12 of 16

A study conducted in  
Eagle Lake Marsh, Iowa found 
that 86 percent of the nitrate 

level of the lake had been 
removed by the time the 

water made its way to the 
outlet of the marsh.

Some people maintain that 
the highest value to be placed 
on wetlands is their potential 
development as real estate 

and crop-producing acreage.

Drained and tiled wetlands 
made some of the richest 
farmland in the Midwest.

Some people maintain that 
the highest value to be placed 
on wetlands is their ability to 
improve the quality of water 
and to provide habitat for a 

remarkable diversity of plants 
and wildlife. Others think that 

their recreational value is 
most important.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 13 of 16

Purple loosestrife  
colonizes a wetland.

Mosquito larvae are an 
important food source  

for young fish.

Purple loosestrife is beautiful. A wetland becomes dry  
during a drought and a  

land developer builds an  
apartment building on it.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 14 of 16

Wetlands attract  
duck hunters.

Previous generations have 
found wetlands useful as 

places to dump their trash.

Mosquitoes reproduce in large 
numbers in wetlands.

Wetlands can be restored.
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 15 of 16

Reintroduction of a native 
plant such as wild rice is an 

important component of wet-
land restoration in Wisconsin.

STUDENT CARD

STUDENT CARD STUDENT CARD
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Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card
✄

✄

Wisconsin Wet ‘N’ Wild Game Card Wisconsin Wet ‘N’ Wild Game Card

Page 16 of 16

STUDENT CARD STUDENT CARD

STUDENT CARD STUDENT CARD
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ACTIVITY 14  GRADES 6-12

Objective
Students will classify Wisconsin 

wetlands based on their 
characteristics.

  Time Suggestion
45 minutes.

  Wisconsin Model 
Environmental  

Education Standards
Environmental Education:

B.8.6.

WISCONSIN’S WETLAND HABITATS*
DESCRIPTION
This activity uses a flow chart and dichotomous key to introduce and 
identify the common types of Wisconsin wetlands.

PROBLEM 
What are the differences among Wisconsin’s wetlands?

MATERIALS 
l	 Copies of “Wisconsin Wetland Habitats” worksheet (page 65), 

“Wisconsin Wetlands Dichotomous Key” (page 67), and “Wiscon-
sin Wetlands Identification Chart” (page 68).

l	 Copies of “Habitat Cards” (pages 69-71) on stiff paperboard.
l	 Paper and pencils.

PROCEDURES
 1. Discuss with the students the activity’s background information.
 2. With the students, define the word “habitat.”
 3. Explain to the students that they will be using a flow chart (identi-

fication chart) to identify twelve wetland types by their characteris-
tics and the habitats they provide. Identify the first card together as 
a class.

 4. Have the students, working individually or in pairs, identify the 
remaining habitats and write their answers on the sheet provided. 

BACKGROUND INFORMATION 
A habitat is the place where an animal finds food, water, shelter, and 
space in a particular arrangement. Wetlands offer a wide variety of hab-
itat types for many species of wildlife.
An area does not always have to be wet to be considered a wetland. 
Many wetlands are covered by water only during the rainy spring sea-
son. Others are regularly or infrequently flooded, while some may be 
covered by water most or all of the time. Sometimes on a visit to a wet-
land, it is difficult to tell just how wet it is. In these cases, the types of 
plants found there are often the best indicators. In fact, many wetlands 
are named by the plant species found most commonly in them.
Wetlands can receive their water from springs/groundwater, streams, 
rivers, ponds or lakes, and rainwater or snowmelt. Differences in wetness, 
as well as slope, elevation, and climate cause differing plant communities 
to develop. Wetlands are classified, in part, by the water, frequency and 
degree of inundation, and types of vegetation most prevalent there. 
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ACTIVITY 14  WISCONSIN’S WETLAND HABITATS (CONTINUED)

STUDENT ASSESSMENT
 • Students should be able to name different 

types of wetlands and/or identify wetlands 
using the identification materials provided.

 • Students should be able to identify qualities 
that might distinguish one type of wetland 
from another.

EXTENSIONS
Students can draw a web showing interactions 
between an imaginary plant and its specific eco-
system. They can predict the population growth 
of their imaginary plant relative to other organ-
isms in the web.

* Adapted from WOW: Wetland Habitats. Information on Wisconsin wetlands was taken from the Wetland Restoration Handbook for 
Wisconsin Landowners.

Wisconsin has a variety of wetland types.



ACTIVITY 14  STUDENT HANDOUT

SEE CELLA CHOW!  •  ACTIVITY 14 65

Terms Used in the  
Dichotomous Key and Flow Chart:
acidic—having a pH less than 7.0
alkaline—having a pH greater than 7.0
coniferous—trees such as pines, 

spruces, firs, and tamaracks
emergent vegetation—plants that have 

their roots in the water but also 
grow above the surface of the 
water;  examples are cattails and 
wild rice

floating vegetation—plants that may or 
may not have their roots in the soil 
but float on the water’s surface; 
examples are lilies and duckweed

forb—a flowering plant
hardwood—trees such as oak, cherry, 

hickory, etc.
submergent vegetation—plants that 

have their roots in the water but do 
not extend above the surface of the 
water

woody vegetation—generally, shrubs 
and trees; plants with a hard, 
woody stem

Wisconsin Wetland Habitats

Name(s) ____________________________________________________

             _____________________________________________________

The fifteen types of wetlands in Wisconsin are:
alder thicket coniferous swamp open bog shrub carr
calcareous fen deep marsh sedge meadow wet meadow
cedar swamp floodplain forest shallow marsh wet prairie
coniferous bog hardwood swamp open water wetland

Using the Identification Chart and/or Dichotomous Key provided,  
identify the Habitat Cards. Write your answers in the lines below.

1. ______________________________________

2. ______________________________________

3. ______________________________________

4. ______________________________________

5. ______________________________________

6. ______________________________________

7. ______________________________________

8. ______________________________________

9. ______________________________________

 10. ______________________________________

 11. ______________________________________

 12. ______________________________________
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Wisconsin Wetland Habitats Answer Key

Name(s) ____________________________________________________

             _____________________________________________________

The fifteen types of wetlands in Wisconsin are:
alder thicket coniferous swamp open bog shrub carr
calcareous fen deep marsh sedge meadow wet meadow
cedar swamp floodplain forest shallow marsh wet prairie
coniferous bog hardwood swamp open water wetland

Using the Identification Chart and/or Dichotomous Key provided,  
identify the Habitat Cards. Write your answers in the lines below.

1. ______________________________________

2. ______________________________________

3. ______________________________________

4. ______________________________________

5. ______________________________________

6. ______________________________________

7. ______________________________________

8. ______________________________________

9. ______________________________________

 10. ______________________________________

 11. ______________________________________

 12. ______________________________________

deep marsh

alder thicket

wet meadow

sedge meadow

coniferous bog

shallow marsh

hardwood swamp

wet prairie

coniferous swamp

calcareous fen

shrub carr

flood plain forest
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Wisconsin Wetlands Dichotomous Key
 1a. Land is rarely not covered with water…2
 1b. Land is sometimes NOT covered with water during dry periods…3

 2a. Less than 6 feet deep standing water; mostly submergent vegetation…open water wetland
 2b. Greater than 6 inches of standing water; submergent & emergent vegetation…deep marsh

 3a. Has woody vegetation…4
 3b. Does not have woody vegetation…10

 4a. Shrubs and woody vegetation less than 20 feet in height…5
 4b. Shrubs and woody vegetation greater than 20 feet in height…6

 5a. Dominated by alder…alder thicket
 5b. Dominated by red osier dogwood and willows…shrub carr

 6a. Saturated soils; usually not standing water…7
 6b. Seasonally flooded; very dry late in the growing season…flood plain forest

 7a. Includes tamarack…8
 7b. No tamarack…hardwood swamp

 8a. Saturated peat soil with slightly acidic to slightly alkaline pH…9
 8b. Dominated by sphagnum moss and representative bog plants; very acidic soil;  

contains tamarack and black spruce…coniferous bog

 9a. Dominated by tamarack and northern white cedar…cedar swamp
 9b. Dominated by tamarack and black spruce…coniferous swamp

10a. Saturated soils with little or no standing water…11
10b. Standing water during much of the year (most years); water level less than 6 inches;  

generally has only emergent plants…shallow marsh

11a. Lacking large mats of sphagnum…12
11b. Covered with sphagnum moss; acidic soil…open bog

12a. Soil is not alkaline…13
12b. Soil is alkaline; rare plant species such as ladyslipper orchid and white fringed gentian…calcareous fen

13a. Dominated by grasses and forbs…14
13b. Dominated by sedges…sedge meadow

14a. More wet; dominated by grasses with some forbs such as goldenrod or aster…wet meadow
14b. More dry; dominated by forbs with some grasses such as prairie cord grass…wet prairie
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1 This wetland is always covered 
with more than six inches of 
standing water. You will find cat-
tails and water lilies growing 
here. You will also see plants 
growing from the wetland bot-
tom that don’t emerge from the 
water. The water level varies 
from year to year.

2  Along the spongy, moist stream 
bank grows multi-stemmed, 
speckled alder trees. The dense, 
overhanging branches of these 
six to twelve foot tall trees help 
keep the stream cool. This habitat 
usually has standing water only 
in the early spring.

3 This field feels soggy as you walk 
over it but has standing water 
during part of the year. The soil 
has a pH of about 6.5. The vege-
tation consists of some sedges but 
mostly of grasses. There are also 
some flowering plants.

4 Depressions in a field 
may fill with rain and 
ground water and 
stay wet for several 
days or weeks. Land-
owners often mow or 
plow around these 
spots to avoid getting 
tractor wheels stuck in 
the soft ground. On 
spring evenings, these 
puddles seem alive 
with the high-pitched 
calls of spring peepers 
(tiny frogs) looking for 
mates among the 
rushes and sedges 
that grow here. In the 
heat of the summer, 
these places usually 
dry up.
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5 In this low-lying 
area, the land is 
usually spongy 
and moist but 
generally does 
not have standing 
water. The tama-
racks and black 
spruce that grow 
here can reach 
forty to sixty feet 
in height or more. 
Sphagnum moss 
and other plants 
are common; the 
soil has a pH of 
4.5.

6 Tall grasses and other kinds of plants 
grow up out of the shallow water. 
The ground is usually covered with 
water but is sometimes dry. The 
plants provide food and places to 
hide for many kinds of animals 
including fish, invertebrates, musk-
rats, and lots of birds. This habitat is 
often at the shoreline of a pond or 
lake.

7  Where tall hardwood trees grow 
in low-lying areas, the ground 
may hold water for part of the 
year. In the spring, many beauti-
ful wildflowers grow here, and 
frogs and salamanders find wet 
places to lay their eggs. The soil 
stays moist all year.

8 In this low, moist field you are 
surrounded by bright purple 
blazing star, big elephant-eared 
leaves of prairie dock, small wild 
onions, and many other colorful 
wildflowers. Native grass spe-
cies are also common.
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9  Old lakebeds and other low areas 
that fill with rainwater sometimes 
accumulate layers of partially 
decayed plants called peat. At 
first glance these places might 
look dry, but their moss-covered 
floors actually hold a good deal 
of fresh water just below the sur-
face. The ground here has a pH of 
6.0 and feels very spongy. Some 
shrubs, tamarack and spruce 
trees also grow above the sphag-
num moss. 

10 This moist, marshy habitat has no  
trees. You test the soil and find the 
pH to be around 9.0. Some beau-
tiful, rare plants grow well in this 
harsh alkaline soil where other 
plants can not grow. White calci-
um deposits can be seen on the 
soil surface.

11 The ground is not always covered 
with water in this habitat where 
sedges and grasses form hum-
mocks in the shallow water. Small 
streams wind through the small, 
shrubby red osier dogwoods  
and willows. Many waterfowl, 
amphibians, and invertebrates 
live here.

12 During the spring, these tall trees 
are flooded with water. Some of 
the areas around here keep 
ephemeral ponds well into July. 
In late summer and fall, the 
ground is often very dry.
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ACTIVITY 15  GRADES 8-12

LIFE AFTER PURPLE LOOSESTRIFE 
CONTROL
DESCRIPTION
Students custom-design an ideal local wetland, after purple loosestrife 
has been controlled (to cure any loss of native diversity).

PROBLEM
What native plants should replace the purple loosestrife to make a wet-
land function as it should?

MATERIALS
l	 Per student or team, 1 copy of “Wetlands, Wonderlands” by 

Wisconsin DNR (or copies of its segments: “Wet Is Won-
derful,” “Baby Boom or Bust?” and “A Spotter’s Guide for 
Wetland Visitors”) or find Web alternatives.

l	 Art supplies. 
l	 Books with pictures of wetland plants and animals.
l	 Download Wisconsin Wetlands Association’s Wetland Gems 

list at http://wisconsinwetlands.org/learn/about-wetlands/
explore/ and/or see Wisconsin DNR’s State Natural Areas 
guide at http://dnr.wi.gov/topic/Lands/NaturalAreas/
county.html.

Objective
Students will design a wetland 

by choosing from bogs, 
marshes, swamps, and fens 

populated with native species.

  Time Suggestion
Three class periods.

  Wisconsin Model 
Environmental  
Education and  

Science Standards
Environmental Education:

A.8.1, A.8.2, A.8.3, A.12.4, 
A.12.5, B.8.3, B.12.4.

 Science: A.8.3, B.8.4, C.8.2, 
C.8.7, C.8.8, C.8.9,F.8.2, 
F.8.6, F.8.7, F.8.8, F.8.9, 

G.8.5, A.12.1, A.12.7, B.12.5, 
C.12.3, C.12.5, C.12.6, 
F.12.7, F.12.8, G.12.5, 

H.12.4, H.12.5, H.12.7.

http://www.wisconsinwetlands.org/gemslist.htm
http://dnr.wi.gov/topic/Lands/NaturalAreas/county.html
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PREPARATION
Obtain copies of “Wetlands, Wonderlands” from 
the Wisconsin DNR for handing out (or dupli-
cating selected segments) by contacting your 
local DNR service center (or ordering them 
from the Wisconsin DNR’s Madison warehouse 
by emailing DNRAISinfo@wisconsin.gov with 
your name, organization, street address and num-
ber of copies needed.)
Have students read the Background Information 
or summarize it for them, focusing on any local, 
natural wet areas as examples from the two web-
sites above.

PROCEDURES
Give the following instructions to the students, 
having them work either individually or in small 
teams.
 1. Select a wetland type likely to occur in your 

area from “A Spotter’s Guide for Wetland 
Visitors;” check the Wisconsin Wetlands 
Association or the Wisconsin DNR State 
Natural Area guides for nearby examples.

 2. Choose enough plant species to support the 
birds, mammals, reptiles, amphibians, and 
insects that will be incorporated into your 
restored wetland.

 3. Read “Wet is Wonderful” and/or “Baby Boom 
or Bust” to better understand relationships 
among wetland organisms.

 4. Make a diagram/drawing of your wetland 
showing each species that you have selected.

 5. Explain to the rest of the group, or to the class, 
the interactions you might expect among the 
species in your wetland, including remnant 
purple loosestrife.

 6. Conduct a discussion of the students’ choices 
of wetlands and compare species and likely 
outcomes of each student’s or team’s choices.

BACKGROUND INFORMATION 
Reducing purple loosestrife with biocontrol is a 
great way to start restoring your infested wetlands 

and making them healthy again, but sometimes it 
is just the first step. 
Purple loosestrife (or any other established inva-
sive plant) will have taken the place of native 
plants in your wetland, thus reducing its plant 
diversity and making it less healthy. Biocontrol 
usually results in shorter purple loosestrife plants 
that produce fewer flowers and seeds, which is 
very useful in stopping its spread to other wet-
lands, but it rarely eliminates many loosestrife 
plants by itself. (Elimination by other methods is 
just as unlikely; though expensive and disruptive, 
heavy herbicide use may come close). Thus, fur-
ther steps may be needed to restore your wetland 
site’s native plant diversity.
Why is this diversity important? It’s needed to 
support the great variety of native animals that 
depend on it and that we love to see there. It 
also helps wetlands persist well despite climatic 
changes (such as those likely coming as our planet 
warms over the next decades). And it allows wet-
lands to deliver the services that we expect from 
them, such as flood control, cleaner water in our 
lakes and streams, etc. 
In order to regain high plant diversity your next 
step will be to learn about what your wetland 
should look like, and what types of native plants 
and animals it should contain, when it is healthy. 
Only then can you know what further steps you 
may have to take to build on the reduction of 
loosestrife and achieve a healthier wetland.
If you are lucky enough to still have lots of native 
plants on your site, in spite of the presence of pur-
ple loosestrife, these natives may simply increase 
as the loosestrife declines. In fact, tall native 
wetland plants will sometimes out-compete and 
push out remaining purple loosestrife plants 
once biocontrol has made the loosestrife shorter 
than the natives! But to determine if you have 
enough native species to just let them increase 
on their own, you need to know both what plant 
species you have on your site and what species 
you should have. 
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Conversely, if your site was heavily dominated by 
purple loosestrife, with few native plants left, you 
will likely need to move the missing species back 
onto the site--unless you are willing to wait a 
long time for them to return on their own (which 
may never happen because we have already elim-
inated many other wetlands from which they 
could have come). In this case, you will again 
need to know what native plants are typical for 
your wetland type. 
The best way to learn about the plants typical of 
your wetland type is to explore other less disturbed 
wetlands of the type in your area. If you can’t do 
that, at least you can read about and study them. 
This exercise gives you a chance to do just that! 
And once you know which native plants your 
wetland should contain (but doesn’t), you can 
assemble a list of the species you need and figure 
out how to get them there. Moving them can be 
done in many ways, from simply gathering seeds 
of the native plants and scattering them around 
appropriate parts of the site, to growing or buy-
ing native plants and transplanting them.  Ani-
mals are generally more mobile than plants and 
may get there on their own, but you may need to 
help some of them move, as well!
But all this starts with knowing what species 
your particular type of local wetland should con-
tain, and what it should look like. Learning these 

things, and thinking about the interactions of all 
the species on the site will make your restoration 
work better and your outdoor experience richer!
(Note: Many counties have wetlands in state nat-
ural areas that can be good places to visit or read 
about. For state natural areas by county: http://
dnr.wi.gov/topic/lands/naturalareas/county.
html. The Wetland Restoration Handbook for Wis-
consin Landowners, 2nd edition, by the Wisconsin 
Wetlands Association and Wisconsin DNR is 
also a great reference.  It may be acquired from 
the Wisconsin Wetlands Association (suggested 
$5 donation) by calling (608) 250-9971 and 
requesting a copy. It can be downloaded from the 
Wisconsin Department of Natural Resources 
website at http://dnr.wi.gov/topic/wetlands/
handbook.html. Chapter 6 is about dealing with 
invasive plants.)

STUDENT ASSESSMENT
Evaluate each student’s or team’s drawings, writ-
ten explanations, and class presentations, noting 
how accurately they detail the interactions within 
a wetland and how clearly students communicate 
their ideas.

EXTENSION
A student may be asked to develop a restoration 
plan for a particular wetland using the above res-
toration guide!
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http://dnr.wi.gov/topic/lands/naturalareas/county.html
http://dnr.wi.gov/topic/lands/naturalareas/county.html
http://dnr.wi.gov/topic/lands/naturalareas/county.html
http://dnr.wi.gov/topic/wetlands/handbook.html
http://dnr.wi.gov/topic/wetlands/handbook.html
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