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GETTING STARTED
Integrated Pest Management (IPM) can help you

produce healthy, marketable plants at a reasonable profit
while using fewer and less toxic pesticide applications.
With IPM you simply locate pest problems, assess the
threat to crop health and appearance, and apply the
appropriate pest control tactics when and where pests
threaten plant marketability. Labor, however, is needed to
inspect the crop on a regular basis. Costs associated with
an IPM program can be reduced by concentrating your
efforts on plants with pests that jeopardize your ability to
meet customer demand. This bulletin guides you through
the initial steps of a program, and provides you with
helpful references.

Specific recommendations provided in this bulletin
are based on experiences obtained during a pilot IPM
program in northern Indiana nurseries that was jointly
funded by Purdue University and the Indiana Department
of Natural Resources. All parties involved in the program,
especially the growers, participated in the development of
this bulletin.

1. Define Your Management Objectives
Nursery crop production is a very complex operation.

Hundreds of different species and cultivars must be
managed to create an inventory of plant material of
specific ages and heights. Some nurseries focus their
efforts on just a small portion of the potential market for
plant, whereas others diversify. Successful nurseries
systematically review their production plans so they can
respond to changing markets. IPM can be used to system-
atically allocate pest management resources in response
to both fluctuating pest pressures and market needs. For
example, it makes little sense to spend time and money
controlling pests in a heavily harvested field of plants in
late summer when the remaining plants will be destroyed
to clear new ground during the following spring. In con-

trast, there is considerable reason to invest in a block of
plants at the peak of its value in the production cycle.
Knowing the value of the crop and the dollar return you
need to get from each field will help you make more
appropriate management decisions.

2. Think Big and Start Small
Restrict IPM activities to a few fields during the first

year of your IPM program. This will give you the experi-
ence and the confidence you need to expand the ap-
proach to the rest of your operation.

3. Map Fields
Most nurseries already have a system for keeping

track of the location and age of plant material. In the pilot
Indiana IPM program we asked nursery managers to give
each field a name and assign numbers or letters to blocks
of plants separated by drive lanes within each field. Some
nurseries fill each block with only one cultivar of a plant
species. Others group plants in a block by plant genus, or
species. Whatever your planting scheme, the map must
be able to identify the part(s) of your nursery that need
attention. In this way you can direct a spray rig or pruning
crew to treat only the areas with specific problems.

4. Monitor and Keep Records of Pest Activity and
Control Actions

Institute a regular schedule for plant inspection. In
Indiana, we recommend scouting in the dormant season
and then every two weeks from April through September
(See  section on scouting guidelines).

Make a standard IPM observation form.  Record your
information on a standardized observation sheet (See
figures 1 and 2). Filing these forms by date will help you
trace pest histories and determine effectiveness of  pest
control actions.
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5. Decide If Action Is Needed
Pests only need to be controlled when they prevent

you from meeting your marketing goals for a particular
planting. Not all pest injury harms plant health. Injury that
only affects plant appearance may not always hurt sales.
For example, late summer defoliation of deciduous trees
has a smaller effect on spring sales than a May defolia-
tion.

When you detect early signs of insects, diseases, and
weeds in your scouting program you can intervene before
losses become considerable. Table 1 has been prepared
to help determine whether the number of insects and
mites you find are likely to cause problems. Consider this
table an educated guess based on experiences from
Indiana’s pilot nursery IPM program.  It is only a starting
point. You will need to modify many of these action
thresholds to better meet the specific needs of your
nursery.

6. Choose a Management Tactic
Select tactics that are appropriate to the scale of your

problem. This will help preserve natural enemies that are
already present and feeding on pests. Consider non-
pesticide management actions such as growing varieties
resistant to common pests. When you regularly return to
the field you do not need to use the longest lasting material
because you have an opportunity to retreat problems after
each round of scouting.

7. Evaluate Program Costs and Benefits
Break down costs into three categories:  plant inspec-

tion, record handling, and pesticide application. This will
identify where your program can be improved. It will also
help you justify the expense of training programs or
computer equipment.

Use past records to determine if your pest control
methods have been effective. Ask yourself if your IPM
program has helped you to meet or exceed the standards
of plant quality set in your management objectives. Has
there been an increase or decrease in the quantity of
marketable plants produced? Compare current and pre-
vious pesticide usage to determine how it has changed
since you started your program.

8. Use Past Records to Focus on Critical Problems
Use your IPM records to focus future pest manage-

ment efforts and personnel training on critical problems.
Past IPM programs have shown that most pest problems
are caused by only a handful of pests. Identify these key
pests by finding those which occurred most frequently.
Similarly, you can benefit by determining problem prone
plant cultivars and fields with serious problems.

PEST SCOUTING GUIDELINES
Nurseries in the Midwest employ a rich variety of

growing methods. Plants can be grown in ground or in
artificial media in containers. Crops are arranged in

blocks that can be either small and diverse, or large and
uniform. You need only record the problems you see,
because at any given time most plants in the nursery are
relatively problem free.  These guidelines will provide a
strategy for inspecting your fields when using the problem
reporting form provided in this bulletin (See figures 1 and
2). Filing these forms by date and by field, or by container
bay will enable you to rapidly determine the history of
problems you encountered in each location, how you
attempted to solve them, and the effectiveness of your
actions.

Insects
a.  Small and diverse blocks of plants and containers

With the aid of maps, walk across fields or along
container bays and examine 10 plants of each variety you
encounter. When you find a problem use the field name
and block to identify your general location and the plant
name to identify where you are in your nursery. Write
down the problem name and determine the % infested
by dividing the total number of infested plants by 10, and
multiplying that proportion by 100.

Use the 1-5 scale described at the bottom of the form
to rate severity of pest problems on individual plants.
Report the pest rank as the average rank of infested
plants. This is determined by dividing the sum of the ranks
of all infested plants by the number of infested plants
present. For example, if you had 5 infested plants with a
ranking of 2, 3, 4, 2 and 2, your average rank should be
13/5 or 2.6.

Identify 3 of the infested plants with a bright colored
flag, and inspect them carefully to record the average
pest density and indicate the stages (i.e., egg, or adult)
of the pests that you find. Similarly, use the scheme
described at the bottom of the sheet to assign a natural
enemy rank to describe the potential that local natural
enemies have to correct the problem. Several references
are provided to help you identify natural enemies.

Flagged plants serve as sensitive indicators of pest
status in a specific part of your nursery.  Visiting these
same flagged plants each time you scout should help you
determine if pest problems improved or became worse
since your last visit.  Going back to these flags after a
treatment will help you determine treatment effective-
ness. Noting when and how you attempted to control each
problem will help you plan for better control actions in the
future.

b.  Large  uniform blocks of a single kind of plant
Managing plants in large uniform blocks (>1 acre, or

>1000 pots) requires some changes in sampling tech-
niques.  Three widely spaced locations should be scouted
in each of these blocks.  Examine 10 plants at each of
these 3 sites.   Set up one group of indicator plants for each
problem that you detect.
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c.  Large block with  many different varieties of the same
plant species.

Usually, this kind of planting can be managed as a
single block because most plants have similar cultural
requirements and similar pest complexes.  Use pest
outbreaks as opportunities to determine which plant vari-
eties are resistant. After the peak of pest activity evaluate
each variety for pest incidence by estimating % defolia-
tion, or by assigning a standard rating. In Purdue’s pilot
program we have routinely done this evaluation for Japa-
nese beetle and apple scab resistance in a field contain-
ing over 40 varieties of crabapples (see Sadof and
Pecknold, 1997).

Diseases
For many diseases it is too late to implement a control

tactic after you see visible disease symptoms in the field.
Although disease spores can be counted, it simply takes
too much work to be practical. Use the disease incidence
you note with figure 1 to identify susceptible cultivars and
the parts of the nursery with problems.  Armed with this
information you can target areas that could benefit by
preventative management programs in future seasons.

Weeds
Although many species of weeds are present in the

nursery, most problems are caused by just a few persis-
tent perennials that are transported into landscapes in the
root ball. In many nurseries this includes weeds such as
quackgrass, mugwort, and Canada thistle. Management
programs designed to control these key species are likely
to keep other weeds to a tolerable level. Other nurseries,
however, may have different problems. When you scout,
identify the key species to determine the effectiveness of
past management activities and to target future manage-
ment activities. At a minimum, scout  three times a year,
after the spring transplanting rush (June 15), mid-summer
(August 15), and in mid-fall (November 1).

Use the sample form (figure 2) to identify parts of the
field where weeds are present. With the aid of a map,
examine the entire block to determine the percent of the
soil covered by of all weeds combined (= % cover). Then,
list each weed contributing to 10% of the cover and
identify if it is an annual, a winter annual, or a perennial.
For each of these weeds identify the predominant stage
of development and the average height. Finally, describe
how the weeds you found are distributed in the field.
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SCOUTING TIPS

• Carry these items when you scout.

◊ Pocket knife and pruning shears
Field diagnosis of some diseases can be diagnosed by cutting twigs and pealing back bark. Pruners are
also handy when specimens need to be sent of for lab diagnosis.

◊  Hand magnifying lens
Insects, mites and fruiting bodies of diseases can be fairly small.  Purchase a 10 X collapsible hand lens
that can easily fit in your pocket or on a string.

◊ Hand held tally meter
These hand held counters allow you keep track of the number of insects or trees you sample while
scouting.

◊ Flagging tape and wire flags
Use unique colored tape to mark the plants you use to track pest numbers. (see p. 2 Pest Scouting
Guidelines - Insects)

◊ Scouting forms and clipboard.
Forms (figures 1 and 2) help you write concise notes.  Use backs of forms to catch pests when sampling
for spidermites.

• Concentrate on plants that are likely to have pest problems.

Learn when pests are active and which plants they attack. A table of insect and mite activity has been
prepared to help guide your scouting emphasis during your first season  (See pages 27-28 in Shetlar 1997).
As your program develops, use your monitoring records to help predict where and when pests are likely
to be active.

• Use readily available sampling tools to determine stage and extent of pest populations.

◊ Beating sticks, clip boards and collection sheets
Tap the branches of a plant with a stick over a white collecting surface to knock off pests that are nestled
in leaves and bark.  This is especially useful for small pests such as spider mites, scale crawlers, thrips,
and some leaf hoppers.  After  pests are identified with a magnifying hand lens, the population can be
estimated by counting the number of moving insects on a collecting sheet.

◊ Sex pheromone traps
These traps are baited with a scent that attracts only the males of a species.  They are critical for timing
the controls of several pests, including clearwing borers (lilac, ash, dogwood, peachtree, etc.), Nantucket
and European pine shoot moths, and bark beetles.  Place traps near plants that are likely to be attacked
by these insects.  Two trapping stations for each pest would probably be enough for each landscape firm
or nursery to assess populations in their management area.

◊ Trap logs and trap disks
Placing freshly cut disks of pine logs will attract pests that can readily be counted.


