


INTEGRATED PEST 
MANAGEMENT

Dedicated
to Reducing
Pesticides

Unit 2 Section 1 Lesson 3: Friend or Foe?
Focus Areas: Pest Control Methods - Biological; Science, Language Arts
Focus Skills: Cooperative decision making, analyzing data, reading
expository material, creating an oral presentation, scientific evaluation
Level of Involvement: MINIMAL

Objective

To understand the importance of carefully selecting natural enemies for
use as introduced biological controls

Essential Question

What criteria must be evaluated prior to releasing non-native species as
biological control agents?

Essential Understanding

Impact on native plants and animals must be considered prior to the
introduction of non-native species into an ecosystem.

Background

Read articles Double Agents and Of Weevils, Thistles, and Biological
Control.

In defense of biocontrol, it should be pointed out that in the case of the
weevil feeding on not only the introduced thistle but some native this-
tles, researchers knew this biocontrol agent was not host specific, but
weighed the risks and were more concerned about economic impacts of
not controlling the introduced (problem) thistle. Today, biocontrol
agents are screened much more thoroughly and new regulations are
stricter.

Vocabulary

alternate host An acceptable (substitute), but not preferred 
food source for parasitic organisms
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Vocabulary (Continued)

inoculative release releasing a small number of natural enemies 
into an ecosystem for the purpose of long 
range reduction of pests

inundative release the release of large numbers of natural ene-
mies for the purpose of immediate reduction 
of pest populations

monoculture only one species of plant growing in a habitat

non-native/exotic species a species of plant or animal not found 
naturally as part of an ecosystem, but 
capable of successfully adapting to it

parasite an organism that uses another plant or animal 
as a host during all or part of its life cycle

pathogen an organism that causes disease in plants or 
animals

perennial plants that bloom each year for several years 
without replanting

page 2             Unit 2 Section 1 Lesson 3: Friend or Foe?



Unit 2 Section 1 Lesson 3: Friend or Foe?

Challenge Choose the best fit for a natural enemy to 
combat the dreaded Purpleface Waterleaf

Logistics Time: 60 minutes 
Group size: 6 to 36              
Space: comfortable group seating to allow individuals 
to work in teams of three

Materials Article Double Agents *

Article Of Weevils, Thistles, and Biological Contro l *  

Handout 1 Rules for Selecting and Releasing 
Biological Control Organisms *

Handout 2 Potential Natural Enemies of Purpleface 
Waterleaf *

Written Document Analysis Worksheet *

* single copy provided

Preparations

1. Prepare multiple copies of both handouts, one per individual 

2. Introduce the vocabulary

Activity

Introduction

1. Review the concept of biological control, re-emphasizing that such 
natural enemies as predators, parasites, and diseases are used to 
help control pests.

2. Explain that pests are often introduced from other countries.
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Activity

Introduction (Continued)

3. Predators, parasites, and diseases that control a pest in its native 
home are possibilities for use as biological control organisms.

4. These potential controls, however, must be studied with great care 
before they are introduced into the area now occupied by the
non-native pest.

* Distribute copies of Handout 1 Rules for Selecting and
Releasing Biological Control Organisms.

* Read and discuss them as a group. Develop the following 
scenario (Note: The plant is not a real species, nor are the
potential natural enemies)

A perennial plant, the purpleface waterleaf, has been introduced into
North America and is invading and destroying many wetlands by out-
competing native vegetation. Purpleface waterleaf, while pretty to look
at, has very little value as wildlife food and converts marshes and other
wetland habitats into nonproductive monocultures (only one species of
plant) in a very short time. A team of three scientists has been dis-
patched to Europe and Asia, where purpleface waterleaf is a native.
Their mission is to find natural enemies to bring back and introduce 
to control this very severe pest.

Involvement  

1. Divide the class into teams of three.

2. Give each team a set of Handout 1 and Handout 2.

3. Each team will function as a scientific unit.
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Activity

Involvement (continued)

Each team of scientists reads and studies its material, thereby discover-
ing potential diseases and predators (herbivores), natural enemies of
purpleface waterleaf. Using Handout 1 Rules for Selecting Biological
Control Organisms, each group should decide which of the organisms it
will recommend to the United States Department of Agriculture for impor-
tation into the United States to be released as a natural enemy of purple-
face waterleaf.

Follow Up

1. After completing the exercise, have each group discuss the organ-
isms it chose and justify to the class why. Did all the participant 
groups agree? 

2. An alternative to immediate release could also be that a species 
has potential, but we currently do not have enough information 
about it.What would participants suggest be done in this case?

Answer Key

Accept answers that can be justified by facts presented in the reading.

Assessment

Option #1 Cooperative teams are evaluated on their choice of natural 
enemy and explanation of that choice.

3 points.  Justify their choice and explain why others were eliminated
2 points. Justify their choice, but do not explain weaknesses of other 

possibilities
1 point. Unsatisfactory justification of choice

Option #2 Individuals write a journal response: the dangers of indis-
criminate selection of introduced species as biological 
controls .
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Follow Through

Case Reports:We Learn from Our Mistakes

Focus Areas: Same
Focus Skills: Comprehending a scientific article, determining main ideas

Activity: Individuals read article Double Agents and complete Written
Document Analysis Worksheet.

Resources

Pests Have Enemies Too. Jeffords, M.R. and A.S. Hodgins. Illinois 
Natural History Survey Special Publication 18. July 1995.
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Notes
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Notes
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Handout 1

Rules for Selecting and Releasing 
Biological Control Organisms

The rules listed below are applied by scientists when choosing organisms to be used for
biological control. Make sure you read and understand each of these rules before begin-
ning your searc h for biological control agents of purpleface waterleaf.

1. An organism that is to be introduced as a biological control agent must prey only (or
mostly) on the target pest. Note that a pest is often an organism from another country that
has become a problem because it was imported (usually accidentally) without its natural
enemies. These natural enemies helped control it in its native home and can potentially
be used to help control the pest in its new home.

2. The imported biological control organism should come from a climate and biological
community similar to those into which it will be introduced. For example, if you want to
control a pest of citrus trees, a biological control organism must be able to withstand the
high heat of most citrus-growing areas in the U.S., and be able to grow and reproduce in
its new environment. For example, an insect that required an extended cold period (win-
ter) to complete its development would not be a suitable candidate.

3. An organism that is to be used for biological control must be easy to capture, be
raised in large numbers for release (inundative release), or have a high enough repro-
ductive potential in its new home so that its numbers will increase rapidly (inoculative
release) after release. For most programs to succeed, thousands of individuals of a partic-
ular natural enemy must be released into the environment, an effort that may take several
years. Such large-scale releases are 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. In the case of disease-causing organisms, a release of large numbers may ini-
tially cause a wide-scale outbreak of the disease and establish it so that subsequent out-
breaks also occur in future years and help control the unwanted organism.

4.  An organism introduced to help control a certain pest must have little or no direct or
indirect effects on other organisms in the environment (see rule 1) and must not become
a pest itself.

Used with permission by Michael R. Jeffords, Illinois Natural History Survey.
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Handout 2

Potential Natural Enemies of 
Purpleface Waterleaf
A Scientific Adventure

(A) While traveling in northern Iran searching for popula-
tions of purpleface waterleaf (which you note are very rare),
you encounter a small wetland with a few plants growing
near the edge. Upon close examination, the leaves of one
plant are riddled with insect feeding, so much so that the
plant has failed to bloom and appears to be near death.
After your excitement diminishes somewhat, a careful
search of the plant reveals that the damage is being caused
by a very small leaf beetle. No beetles can be found on the
plant because when they are disturbed, they simply let go and fall off the plant.You collect
several hundred beetles from around the plant and take them to the nearest laboratory
facility in Tehran, where they are identified as the waterleaf beetle. A search of the litera-
ture reveals that relatively little is known about the species except that it feeds on several
different kinds of closely related waterleafs, has two generations per year, and can be
raised in captivity, but only on potted waterleaf plants. Female beetles lay between 100
and 400 eggs per generation, depending on the time of the season. In addition, for beetles
to survive and reproduce, they must undergo a cold period (with winter temperatures near
freezing) for at least 6-8 weeks.

(B) In northern Germany, you encounter a small population of purpleface
waterleaf that has wrinkled, curly leaves and very stunted plants.You immedi-
ately think that perhaps these plants have some sort of disease. After collect-
ing a sample of the leaves and testing it in a local laboratory, the pathogen is
determined to be a kind of virus that is unknown to scientists.You have dis-
covered a new kind of pathogen and no information is available about it.

(C) In the same locality, you collect last year s seeds from several plants and
bring them into the laboratory for examination. After they were put in a white
enamel pan and left overnight, you notice that a large number of tiny, white
maggot-like creatures with dark heads have emerged, apparently from the
seeds. Each creature is placed in a small container of soil where it digs in and forms the
pupa. After waiting very impatiently for a month, you notice one day that a small beetle,
called a seed weevil, has emerged from the soil! The beetle is sent off to an entomologist
in England, who identifies it as the miniature forb weevil. A search of the available infor-
mation reveals that the weevil attacks seeds of a certain size, but is not very particular
about the kind of seeds it attacks.You also note that rearing the weevil in large numbers 
is likely to be very labor-intensive.
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Handout 2

Potential Natural Enemies of 
Purpleface Waterleaf
A Scientific Adventure (continued)

(D) While traveling through northern Italy, you
notice that a large marsh has a narrow fringe
of purpleface waterleaf around it. In one
place you find several fairly large 
caterpillars that are defoliating the young
plants. After collecting a quantity of the cater-
pillars and the purpleface waterleaf, you
return them to a laboratory in Milan where
you attempt to rear them into adult moths on
the potted plants. Just before they are ready to
form pupae, you notice that every caterpillar
is covered with at least five fuzzy-looking
egg-shaped structures. In about a week, the
mystery is answered as tiny wasps emerge 
from these cocoons. This tells you that all the caterpillars have been parasitized by wasps
and the wasp larvae spent the summer developing in the caterpillar. Even though these
caterpillars continued to feed on purpleface waterleaf, they failed to develop into adults.
Your curiosity aroused, you vow to return next season in an attempt to find more caterpil-
lars that are not victims of these parasites. In addition, because no adults were produced,
you are not able to identify the caterpillars.

(E) While rearing purpleface waterleaf plants in a greenhouse in Lisbon, you notice that
several of the plants are wilting and dying. These plants are infested with tiny insects
called aphids that suck the sap from the plants. After bemoaning the fact that they are
killing your plants, you are struck by the idea that perhaps these insects might also be
potential natural enemies. The aphids are identified and it turns out that they are a single
species with two names, the purpleface waterleaf aphid and the cork oak aphid. Puzzled
by this, you contact several aphid experts and discover that this insect has a very compli-
cated life cycle. The aphids spend the winter as eggs on cork oak trees and when they
hatch in the spring, they feed for a short time on new oak leaves before migrating to pur-
pleface waterleaf. Here they spend the summer and reproduce in very large numbers. In
the fall, the aphids produce winged offspring that must fly back to cork oak trees, feed
for a short while, and lay the eggs that will spend the winter.Your curiosity leads you to
investigate if this aphid will accept a substitute alternate host oak tree from North
America.You spend several seasons doing this research and discover that white and bur 
oak are acceptable alternate host plants.
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Handout 2

Potential Natural Enemies of 
Purpleface Waterleaf
A Scientific Adventure (continued)

(F) Before leaving Europe, you make one more short
trip through Austria and discover a small patch of pur-
pleface waterleaf that is covered with what appears to
be a hairy white powder. Puzzled, you consult with a
plant pathologist and find that the plant has a powdery
mildew fungus that is almost always fatal to the plant. Searching the literature reveals that
all members of the family to which purpleface waterleaf belongs are susceptible to this
disease, but that it occurs only during extremely wet summers with high heat and humid-
ity. In dry cool years the disease, while still present, does not appear to affect the plants.
You also discover that the disease can be easily cultivated artificially in petri dishes in
the laboratory. A search of the plant literature for North America shows that we have 49
species of the purpleface waterleaf family. Three of these species are considered rare
and two are endangered, but occur only in California and Oregon.

Used with permission by Michael R. Jeffords, Illinois Natural History Survey.
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Written Document Analysis Worksheet

1. Title of document:____________________________________________

2. Date of document: ___________________________

3. Source of document: _____________________________________

4. Audience for whom document was written: ___________________________________

5. Main idea(s) of document: ___________________________________________________

___________________________________________________________________________

___________________________________________________________________________

6. Three important points made in the document (should support main idea):

1. _________________________________________________________________________

2. _________________________________________________________________________

3. _________________________________________________________________________

7. A question I still have regarding the topic of the document: _____________________

____________________________________________________________________________

____________________________________________________________________________

8. My thoughts/feelings about the topic of the document: _________________________

____________________________________________________________________________

____________________________________________________________________________
































