What’s bugging me?
Integrated Pest Management
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A note to teachers
• View the notes for the slide show:
1.

2.

3.

Concepts are described here.
Details may be given also.
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Integrated Pest Management (IPM)
•
•
•
•
•
•

Cultural practices used to discourage pests.
Protect the natural enemies of pests.
Reduce the potential for environmental pollution.
Least toxic pesticides used first for control.
Insect resistance to pesticides reduced.
Human exposure to pesticides reduced.
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Beneficial Insects
Lady bug beetles
Ground beetle
Lacewing (not lace bug)
Praying mantid
Assassin bug
Earwig
Dragonfly
Paper wasp
Parasitic wasps
Predatory mites
Wolf spiders

Helpful, Harmful, or Harmless? Learn the Difference. (2003). University of Florida SP
130.
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•
•
•
•
•

Pathogens & Pests
Fungi
Bacteria
Insects
Nematodes
Weeds

Leaf miner

Powdery Mildew

http://www.iscatech.com/exec/news132.html

http://gardeningsolutions.ifas.ufl.edu/care/pestsand-diseases/diseases/powdery-mildew.html

Nutsedge
http://hort.ifas.ufl.edu/yourfloridalawn/
weed_management_biology.shtml

Nematode galls
http://nwdistrict.ifas.ufl.edu/phag/2012/07/13/
nematode-damage-on-okra/

Bacterial spot
http://plaza.ufl.edu/jbjones/joneslab/bacterial_
spot_of_tomato.htm

Fungi, bacteria, insects, nematodes and weeds are all considered undesirable in the
garden.
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Common Pests/ Diseases
Insects
Whitefly
Aphids
Scales
Lace bugs (not lace wing)
Thrips
Leaf miner
Spider mites
Stink bug
Grasshopper
Caterpillars
Snails & Slugs
Virus
Symptoms are mosaic coloring, mottling or
stunted growth.

Fungi
Sooty mold indicates the presence of insects
Powdery mildew
Downy mildew
Phytophthora
Botrytis
Fusarium
Alternaria
Rust
Southern blight
Bacteria
Bacterial spot
Nematodes
Cause root galls.
Is it a nutritional deficiency?
Often discoloration or dark spotting indicates
a nutritional problem – either too much or too
little.

Helpful, Harmful, or Harmless? Learn the Difference. (2003). University of Florida SP
130.
Troubleshooting Diseases of Flowering Plants. (2003).University of Florida SP 162.
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Least Toxic Control
Insects: mild dish soap (2 tbsp./gallon water), vegetable oil (2 tbsp./gallon
water), sticky traps, weed reduction, metallic or reflective plastic mulch.
Caterpillars: Bt toxin (Bacillus thuringiensis) from garden department.
Ants: Diatomaceous earth

Fungi: copper or sulfur fungicides from garden department.
Nematodes: soil solarization, marigolds.
Virus: Prevent by preventing insect transmission and by cleaning tools.
Nutritional Deficiency: Learn to recognize nutrient deficiencies. The local
Extension Master Gardeners can help.

https://edis.ifas.ufl.edu/in197

http://manatee.ifas.ufl.edu/lawn_and_garden/master-gardener/pdfs/Least-ToxicInsect-Pest-Control.pdf
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Start off Right!
• Make a plan!
• What pests can you anticipate seeing?
– What can you do to discourage them before they
arrive?
– How will you control them once they arrive?

• Grow strong, healthy plants!
– What is the best time of year top grow the plants you
want?
– How will you manage water (irrigation and storm
water)?
– How and when will you fertilize?
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Soil Solarization

http://gardeningsolutions.ifas.ufl.edu/

Plastic needs to be clear to allow sunlight through. Do not use colored or frosted
plastic.
The sunlight will generate heat, and the high temperatures will kill insects,
nematodes, and fungi in the soil.
All edges of the plastic need to be buried to seal in the soil underneath. If a weed
pops through the plastic, the hole should be covered with duct tape.
Soil solarization needs to last at least 6 weeks, and drier weather is better.
A good sign that solarization is working is weeds under the plastic are dead.
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Micro-irrigation with plastic mulch

Water and fertilizer management encourage strong, healthy plant growth.
The raised beds help prevent root drowning from heavy rains. The plastic
mulch discourages weed growth.

Water and fertilizer management encourage strong, healthy plant growth.
The raised beds help prevent root drowning from heavy rains.
The plastic mulch discourages weed growth.
Fertilizer can be delivered through the micro-irrigation tube, placing the fertilizer
directly in the root zone where the plant can access it. Fertilizing this way is very
environmentally friendly, as loss from leaching rains is reduced. The black plastic
mulch discourages heavy rains from leaching nitrogen down into the soil profile.
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Intercropping / Companion planting

http://dane.uwex.edu/horticulture/master-gardener/

Intercropping may reduce insect infestation by reducing the density of uniform plants,
as in a typical farm.
Care must be taken to endure neighboring plants are compatible. Some plants release
natural inhibitors so other plants cannot grow too close and compete for nutrients,
water, and sunlight.
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Screening
Alabama Cooperative Extension
https://www.youtube.com/watch?v=hW2bp7g5pkA
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Screening the garden

https://www.pinterest.com/animalhavensanc
/vegetable-garden-enclosures/

http://article.wn.com/view/2015/05/30/Keeping_away_garden_
pests_from_plants_may_have_a_silverfoil_/

http://www.silverspringscommunity.com/
growing-food-in-your-garden/
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Scouting

http://vfd.ifas.ufl.edu/greenhouse-pest-exclusion.shtml

Scouting for insects is the best start to control. Early, smaller infestations are easier to
control than established populations.
Scouting should be performed every other day (Monday, Wednesday, Friday during
the school week).
Carrying a hand lens, as pictured, is extremely helpful.
Be sure to look at several areas:
• Upper leaf surface (insects, eggs, and powdery mildew)
• Bottom of leaf (insects and downy mildew)
• Vegetative buds (insects, eggs)
• Inside flowers (midges, ants indicate other insects)
• The stem at ground level (fungus, adventitous roots -signs of overwatering stress)
• Visible roots (nematode galls)
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Sticky Traps for Whitefly

Insects stuck on sticky traps
http://bulletin.ipm.illinois.edu/print.php?id=832

http://www.amazon.com/Yellow-Sticky-Aphid-Whitefly-Trap/dp/B000I6K3JY

Make
your own!
Whitefly
http://mrec.ifas.ufl.edu/lso/bemisia/bemisia.htm
https://www.pinterest.com/prime1022/gardening/

Whitefly are attracted to the color yellow. Once they land on the sticky glue, they can
not get unstuck.
Other insects will also be attracted to the yellow color.

15

Pheromone Traps

Adult male Mediterranean fruit fly, Ceratitis
capitata (Wiedemann). Photograph by USDA.
http://entnemdept.ufl.edu/creatures/fruit/mediterranean_fruit_fly.htm

Pheromone trap.
http://entnemdept.ufl.edu/creatures/fruit/mediterranean_fruit_fly.htm

Pheromones are mating hormones. They help males and females find each other.
Traps can also be constructed with food attractant smells.
This type of trap is very specific to the insect pest you are trying to monitor. In a
small garden, this trap may also offer enough control for plants.

16

Cutworm Collars

Cutworm
http://erec.ifas.ufl.edu/tomatoscouting-guide/bugs/cutworms.shtml
http://www.vegetablegardener.com/item/5286/
shield-your-seedlings-from-cutworms

Make
your own!

http://www.gardening.cornell.edu/
homegardening/scene9deb.html

Cutworm damage to seedling
http://www.extension.umn.edu/garden/insects/find/
cutworms-in-home-gardens/

Cutworms are a problem to young plants, chewing the soft stem tissue off. Once the
plant grows past this tender age, cutworms are no longer much threat.
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Parasitoids

Parasitized aphids
http://mrec.ifas.ufl.edu/lso/banker/media/

Parasitic wasp lays eggs in aphid
http://archive.cosmosmagazine.com/news/parasitic-waspssniff-out-aphid-defences-overwhelm-them/

Wasp larva emerges through a hole in the aphid
https://www4.uwm.edu/fieldstation/naturalhistory/bugoftheweek/aphids.cfm

Parasitoids are most often parasitic wasps. These are not the type of wasps that sting
people. These wasps are very small, hardly noticeable, and are not interested in
people.
Parasitoids are very specific to the host. Aphids and scale pests are common hosts.
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Predatory Mites

Predatory mite eating spider mite
http://www.sel.barc.usda.gov/acari/content/spidermites.htm

Predatory mites can be purchased for particular pests.
Spider mites are a pest of the garden, but have developed resistance to many
chemicals over the years. Some call these “Mighty Mites”! Predatory mites can be a
great solution to spider mites.
Also, a dilute mixture of dish soap and water or vegetable oil and water can offer
control. Vegetable oil suffocated insects, while soap tends to disrupt protective
coatings of insects.
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Diatomaceous Earth for Ant Control

https://en.wikipedia.org/wiki/Diatomaceous_earth
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Weeds as a pest reservoir

http://entnemdept.ufl.edu/creatures/field/american_grasshopper.htm

Unmanaged weeds can provide a home for insect pests of your garden crops. This is
why weed control is so important.
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Population Growth Curve
Limiting Factors

http://www.peakprosperity.com/

Many of our plans for the garden focus ion reducing the number of pests at the
stationary phase.
Control does not mean completely eliminate- it means lowering pest populations to a
reasonable, cost efficient level. Plants provide good yields.
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Mycorrhizae Fungi

White mycorrhizae fungi growing on tree root.
http://treepreservationaustralia.com.au/soil-health/

Mycorrhizae fungi has a symbiotic relationship with plant roots, in which both
benefit. The fungi extends the surface area in the soil that roots can draw nutrients
from, while the plant provides food for the fungi.
Mycorrhizae should be encouraged.
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Cover crops

http://nwdistrict.ifas.ufl.edu/phag/2015/06/05/usda-develops-cover-crop-chart/

This picture shown here is a mixture of legume plants being used as a cover crop.
Legumes are desirable because they are nitrogen fixing plants. Nitrogen fixation takes
nitrogen sources that plants are unable to use, and converts the nitrogen into a form
the plant can uptake.
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Cover crops

http://gardeningsolutions.ifas.ufl.edu/mastergardener/outreach/plant_id/
flowers_indoor/marigold.html

Marigolds are a good winter cover crop for two reasons: 1) they are not host plants
for nematodes, and 2) they produce a chemical that is toxic to nematodes. Whatever
the reason, marigolds help to discourage root not nematodes.
Reference:
http://edis.ifas.ufl.edu/ng045
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Bioassays

A. Seeds or test leaves. Compound applied
to center disk.
http://www.regional.org.au/au/allelopathy/2005/2/3/2576_fujiiy.htm

C. Leaf Disks in Salt Solution.
http://www.mdpi.com/1422-0067/15/1/171/htm

B. Whole plant
https://www.plantmanagementnetwork.org
/search/image/imageview.aspx?ID=465

The purpose of the next two bioassay slides is to show how bioassay experiments can
be designed using seeds, leaf tissue, whole plants and insects.

A. Seeds or test leaves. Compound applied to center disk.
A chemical to be tested is added to the disk in the center (maybe filter paper). Each
disk contains a different concentration of the unknown chemical. Both seeds or single
leaves to be tested are shown the response.
B. Whole plant.
Using soil inoculated with a fungus, seeds were planted after being soaked in
different solutions. The whole plant is used to show the response.
C. Leaf disks in salt solution.
Petri dishes are filled with different concentrations of salt solution. Cut disks of leaf
tissue is used to measure the response.
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Bioassays continued
F. Insects with choice.
http://www.ag.auburn.edu/enpl/directory/
faculty/fadamiro/lab/photogallery.php

D. Insects on whole plants.
http://plant-pest-advisory.rutgers.edu/marucciresearch-in-cranberry-insecticide-trials-against-bluntnosed-leafhoppers/

G. Insects in food substrate.
E. Insects on whole plants.

http://www.livehelperpestcontrol.com/fumigation.php

http://www.mountvernon.wsu.edu/entomology/
RecentReports/TFB.bioassays.08.html

D. Insects on whole plants.
This experiment is testing an insecticide (not recommended for students unless soap,
oil, or other similar household product). The insecticide has been added at different
concentrations to whole plants, and young (nymph stage) leafhoppers.
E. Insects on whole plants.
This is another way to set up an experiment for an insect bioassay. Insect, food
source, and test substance are placed upside down in a plastic cup. The sponge in the
middle provides water through the capillary action of a paper towel.
F. Insects with choice.
In this plastic contraption, insects have the ability to choose which of the three test
areas to move to.
G. Insects in food substrates.
These test tubes are filled with insects and their food source. This method was
developed by a fumigation service to show customers that their service is effective.
However, this can be adapted for different a kind test. Very clever!
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Response Curves
Quadratic Model

http://hotmath.com/

http://www.snipview.com/q/Statistical%20fit
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What would you like to know?

http://www.thailand.ipm-info.org/pesticides/risk_reduction.htm

https://courses.cit.cornell.edu/hort
494/greenhouse/pest/pest.html

http://mocostudent.org/2015/03/leventhalspesticides-bill-gains-momentum/

The purpose of this slide is to prompt students for what might be important to know
when applying pesticides. After the discussion, then begin teaching the parts of the
pesticide label.
Ask students, “What if your employer said one of the outside bushes has bugs, and
they want you to spray it with a pesticide? Look at these images. What would you
want to know?”
An employer asking you to spray chemicals should NEVER happen unless you are
trained as a pesticide handler.
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Parts of a Pesticide Label

http://nrcca.cals.cornell.edu/
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