


INTEGRATED PEST 
MANAGEMENT

Dedicated
to Reducing
Pesticides

Unit 1 Lesson 4: Johnny Appleseed Would Be Proud

Focus Areas: Pest Identification and Control; Science, Computer Science,
Language Arts
Focus Skills: Using the Internet to access information, reading and summariz-
ing expository material, completing an outline, creating a visual aid, develop-
ing an action plan
Level of Involvement: AVERAGE

Objective

To diagnose and develop an action plan for control of an apple disease

Essential Questions

* What diseases threaten apple crops in the Northeast?

* How can IPM techniques be used to combat these diseases?

Essential Understanding

The use of chemical controls to combat plant diseases can be reduced
by applying IPM techniques.

Background

* Read articles on pages 8, 9 and 12 in Integrated Pest Management 
in the Northeast Region.

* Use the web site http://eap.mcgill.ca/CPAP_6.html to become 
familiar with apple diseases in the Northeast.

Vocabulary

bacteria a single celled microorganism chiefly parasitic or 
saprophytic

canker a corroding or sloughing ulcer (sore) causing decay

http://eap.mcgill.ca/CPAP_6.html


Unit 1 Lesson 4: Johnny Appleseed Would Be Proud

Vocabulary (continued)

fungus thallophytic plants with no chlorophyll 
(mildew, mold, rust, smuts, mushrooms)

lesion any morbid change in the structure of organs 
or parts; a hurt or injury

mildew a thin whitish growth produced on plants 
and organic matter

rust parasitic fungi causing spots or discolorations 
on the leaves and stems of higher plant orders

Challenge Diagnose a given plant disease and develop 
a plan to combat it

Logistics Time: two 45-minute sessions
Group size: governed by computer access 
(no more than four individuals per computer)              
Space: computer lab or class room

Materials computers with Internet access
a list of diseases to be researched (see Preparations) *
overheads or copies of pictures of diseased apples * 
articles 8, 9, and 12 in Integrated Pest Management in 
the Northeast Region *
Worksheet l Apple Diseases *
Handout 1 Steps and Tactics of IPM: The Nuts and 
Bolts *
Handout 2 Directions for Research of Apple 
Diseases *
Handout 3 IPM Action Plan *
Assessment for IPM Action Plan *
plain white paper and drawing tools
black/white board or chart paper
overhead projector

* single copy provided
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Preparations

1. Schedule time to use computers

2. Write the names of apple diseases on individual slips of paper

Diseases: Apple Scab, Fire Blight, Powdery Mildew,
Cedar Apple Rust, Black Rot, Sooty Blotch,
Fly Speck, Phytophthora Rot

3. Prepare individual copies of the worksheet and handouts

4. Review the vocabulary and background material

5. Procure an overhead projector

Activity

Introduction

1. Have the group list adjectives to describe the perfect apple.
Record on a black/white board or on chart paper.

2. Display and discuss the overheads of diseased apples.

3. Have the group speculate on what might have caused apples to
appear this way.

4. Write the lesson "Challenge on the board.

Involvement 

1. Distribute and discuss Handout 1 Steps and Tactics of IPM: The
Nuts and Bolts.

2. Distribute the direction sheet to individuals and review.

3. Distribute the plant disease slips for research.
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Activity

Involvement (continued)  

4. Assign the groups to Internet-accessed computers. Note: Group
participants according to the disease to be researched (8 in all)
with no more than four individuals per computer.

5. Allow time to research disease and take notes in order to 
complete Worksheet 1.

6. Have individuals complete Worksheet 1.

Follow Up

1. Distribute Handout 3 IPM Action Plan.

2. In groups of four, formulate an action plan to combat the disease
researched.

3. If numbers dictate, allow time for action plans to be shared
between/among groups who researched the same disease.

4. Share action plans.

5. Discuss components of IPM involved in each action plan.

Answer Key none needed

Follow Through

Focus Areas: None
Focus Skills: Comparing and Contrasting

Regroup participants in teams of two (each member having researched
a different disease. For example, Apple Scab with Fire Blight). Have the
duos create a Venn diagram for two diseases.
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Assessment

Option #1 Collect and evaluate IPM Action Plans produced in 
initial activity.

Option #2 Collect and evaluate Venn diagrams created in the 
Follow Through.

Resources

Internet Websites

http://orchard.uvm.edu/uvmapple/hort/PresentationsHort/Back%20to%20basics%20workshop.pdf

(a must)
http://eap.mcgill.ca/CPAP_6.html 
http://www.caf.wvu.edu/kearneysville/wvufarm8.html#apple 
http://www.hgic.umd.edu/diagn/main_win1.html 
http://pmo.umext.maine.edu/apple/modeintro.htm

Note: Participants should be allowed to explore other websites for 
information

http://www.hort.uconn.edu/ipm/ipmtrfr.htm
http://www.hort.uconn.edu/ipm/general/misc/contents.htm
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Handout 1 

Steps and Tactics of IPM: The Nuts and Bolts

Integrated Pest Management is about managing pest organisms scientifically , in a
socially and environmentally sound way. As such, IPM is a specialized form of environ-
mental management wherein scientific research and real world application work
together. This involves both a step-wise process and tactical components of manage-
ment. The six steps of IPM are followed no matter which environment is harboring what
pests. Tactics chosen will depend upon circumstances. A list of these steps is below.
Details follow explaining each step and tactic.

Steps of IPM

1. Proper identification

2. Learn pest/host biology

3. Sample environment for pests

4. Determine Action Threshold

5. Choose tactics (following)

6. Evaluate results

Tactics of IPM

1. Cultural

2. Physical

3. Genetic

4. Biological

5. Chemical

“Biorational”
“Conventional” 

6. Regulatory
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Handout 1 

Six Steps of IPM

1.   Proper identification of damage and responsible “pest”

Cases of mistaken identity may result in ineffective actions. If plant damage due to over-watering is mis-
taken for a fungal infection, a spray may be used needlessly and the plant still dies. If a beneficial insect
is eating aphids on a sickly plant, the insect might be killed because of circumstantial evidence , and
make the problem worse.

2.  Learn pest and host life cycle and biology

At the time you see a pest, it may be too late to do much about it except maybe spray with a pesticide.
Often, there is another stage of the life cycle that is susceptible to preventative actions. For example,
weeds reproducing from last year s seed can be prevented with mulches.

3.  Monitor or sample environment for pest population

Preventative actions must be taken at the correct time if they are to be effective. For this reason, once 
you have correctly identified the pest, you begin monitoring BEFORE it becomes a problem. For exam-
ple, in school cafeterias where roaches may be expected to appear, sticky traps are set out before
school starts. Traps are checked at regular intervals so you can see them right away and do something
before they get out of hand. Some of the things you might want to monitor about pest populations
include:

* pest present/absent?
* distribution - all over or only in certain spots?
* increasing or decreasing in numbers?

4.  Establish action threshold (economic, health or aesthetic)

In some cases, a certain number of pests can be tolerated. Soybeans are quite tolerant of defoliation,
so if you have only a few caterpillars in the field and their population is not increasing dramatically,
there is no need to do anything. Conversely, there is a point at which you MUST do something. For the
farmer, that point is the one at which the cost of damage by the pest is MORE than the cost of control.
This is an economic threshold. Tolerance of pests varies also by whether or not they are a health 
hazard (low tolerance) or merely a cosmetic damage (high tolerance in a non-commercial situation).
Personal tolerances also vary - many people dislike any insect; some people cannot tolerate 
dandelions in their yards.

5.  Choose appropriate combination of management tactics

For any pest situation, there will be several options to consider. See Six Tactics section following.

6.  Evaluate results

Did your actions have the desired effect? Was the pest prevented or managed to your satisfaction? Was
the method itself satisfactory? Were there any unintended side effects? What will you do in the future for
this pest situation?
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Handout 1 

Six Tactics of IPM
The goal of using multiple tactics or many small hammers is to effectively suppress pests below injuri-
ous levels and avoid outbreaks. Many tactics keep pest populations off-balance and avoid development
of resistance to pesticides. Least-toxic effective methods are used before more toxic ones whenever pos-
sible.What are the categories of tactics and specific actions included in each?

1.  Cultural methods

Suppress pest problems by minimizing the conditions they need to live (water, shelter, food).
Planting plants that are adapted to your growing conditions, planting them in the right place, giving
proper attention to their water, nutritional, and other needs. Strong plants resist diseases, outgrow weeds
and are less likely to succumb to insects.

2.  Physical methods

Prevent pest access to the host or area, or, if the pests are already present, physically remove them 
by some means. For example, this could mean using barriers, traps, vacuuming, mowing or tillage,
depending upon the pest and situation.

3.  Genetic methods

Use pest-resistant plant varieties developed by classical plant breeding. Recently, this category has 
been expanded to include genetically engineered pest resistance, such as Bt corn or potatoes. There 
are also special uses of genetic techniques on pests themselves, such as sterile male insect releases.

4.  Biological methods

Use predators, parasites and diseases of pests in a targeted way to suppress pest populations. Use of
microbial diseases of pests has become part of the chemical pesticide registration process and is dis-
cussed below under Chemical methods. Use of predators and parasites as biocontrol for pests is han-
dled in one or more of 3 ways:

a)  conservation and encouragement of naturally occurring biocontrol organisms 
by cultural techniques or at least avoidance of harming them

b)  augmentation of naturally occurring species by purchasing and releasing more 
of the same

c)  classical biological control in which new biocontrol species specific to pests 
are sought and introduced

5.  Chemical methods

There are many chemicals that are used in pest management situations, but not all chemicals are 
alike from the standpoint of their range of action, toxicity, or persistence in the environment.
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Handout 1 

Six Tactics of IPM 

“Biorational”

Biorational chemicals are those that are less universally toxic and target a specific aspect of pest biolo-
gy. An example might be diatomaceous earth used to scratch the surface of insects to dehydrate them,
or microbial pesticides that affect only a specific group of insects.

There are some biorational chemical tactics that are hard to classify by toxicity or that are used together
in innovative ways with other tactics. An example of this would be insect pheromones used together 
with sticky traps. Pheromones are the chemicals produced by insects to attract their mates, and so these
substances are not toxic. But they can be used in large amounts to confuse the mating process or to
attract insects to a trap. Other examples of such chemicals are repellants, attractants, and antifeeding
agents.

“Conventional”

Conventional pesticides currently refer to synthetically produced compounds that act as direct toxins
(nerve poisons, stomach poisons, etc.). There are many new classes of chemicals being added to the
older conventional pesticides.

6.  Regulatory

Regulatory control refers to the role played by government agencies in trying to stop the entry or 
spread of pests into an area or into the country via inspection, quarantine, destruction of infested 
material, and other methods.

IPM for Teachers  2001
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Handout 2

Directions for Research of Apple Diseases  

You have been assigned a disease that affects apple orchards in the Northeast. Using
the Internet sites listed and others you may find on your own, find and record the infor-
mation needed to diagnose and control this disease.

Internet sites:

http://www.nysaes.cornell.edu/pp/extension/tfabp/pome.shtml

http://www.nysipm.cornell.edu/factsheets/treefruit/index.html

http://orchard.uvm.edu/uvmapple/hort/PresentationsHort/Back%20to%20basics%20workshop.pdf (a must)

http://eap.mcgill.ca/CPAP_6.html 

http://www.caf.wvu.edu/kearneysville/wvufarm8.html#apple 

http://www.agnr.umd.edu/users/hgic/diagn/main_winl.html 

http://www.nysaes.cornell.edu/pp/extension/tfabp/pome.shtml
http://www.nysipm.cornell.edu/factsheets/treefruit/index.html
http://eap.mcgill.ca/CPAP_6.html
http://www.caf.wvu.edu/kearneysville/wvufarm8.html#apple
http://www.agnr.umd.edu/users/hgic/diagn/main_winl.html
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Handout 3

IPM Action Plan

Using the information you found:

1. Create a graphic illustrating the life cycle and spread of this disease.

2. With other members of your assigned team, develop an IPM Action Plan to 
control this disease. Note: Consider and incorporate the steps of IPM in 
developing your action plan. Check the assessment evaluation form to 
make sure that you have included all parts of your plan.

3. Be prepared to report your findings and IPM Action Plan to the group.
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Worksheet 1

Apple Diseases

Complete notes on the following topics:

1. Name of the disease

2. Cause of the disease

3. Symptoms of the disease

4. How the disease is spread / life cycle

5. Conditions affecting the spread: weather, soil, temperature, etc.

6. Management / control of the disease

You may use this sheet for your notes. Add others as necessary.
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Assessment for IPM Action Plan

Possible points Points earned

1. The pest is correctly identified. _______ _______

2. The pest s biology is summarized correctly. _______ _______

3. Adequate environmental monitoring is included 
in the plan. _______ _______   

4. An accurate action threshold is determined. _______ _______

5. The tactics chosen to combat the pest are logical. _______ _______

6. The choice of tactics is supported. _______ _______

7. The directions for implementation are clear. _______ _______

8. The directions for implementation are complete. _______ _______

9. The directions for implementation are accurate. _______ _______

10. A procedure for evaluating results is included. _______ _______    

Directions to teams:

Based on the above evaluation form, develop an IPM action plan to control 
the threat to your apple crop. Be sure to include all focus areas of the above 
assessment in your plan. Use Handout 1 Steps and Tactics of IPM: The Nuts and 
Bolts to help you formulate your plan.
















