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What is IPM?

zEcosystem-based strategy
zFocuses on long-term prevention of pests or 
their damage

zRequires regular monitoring of pests and the 
ecosystem

zUses a combination of complimentary, 
environmentally-sound techniques



The landscape ecosystem

z Physical environment: 
soil, air, weather, 
shade, sun, water

z Plant variety
z Herbivores
z Carnivores
z Human activity
zWhat factors favor what 
pests?



What are pests?

Organisms that are annoying Organisms that are annoying Organisms that are annoying Organisms that are annoying 
us or damaging our plants or us or damaging our plants or us or damaging our plants or us or damaging our plants or 

structuresstructuresstructuresstructures

Very personal:  
z Tree squirrels?
z Scotch broom? 
z Eucalyptus? 
z Spiders?  
z Earwigs?

Level of pests:  a few aphids do little damage to trees and shrubs.  Do 
they need to be controlled? Aesthetic threshold versus economic 
thresholds



Plant damage in the landscape 
can have many causes
z Living Pests

yinsects, 
yrodents, 
ydisease-causing microbes
ySnails and slugs

z Nonliving Abiotic factors
yOver- or under-watering
yNutrient deficiencies
yMineral toxicities
yFertilizer damage
yHerbicide damage
yMechanical injury 
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Leaf curling 
due to aphids

Leaf curling 
due to 2,4-D



Look-alike damage from different 
causes
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Fertilizer burn

Herbicide (glyphosate) damage

Damage due to fungal 
disease--Pythium blight



The first step in IPM is to 
accurately identify  problems

z Diagnostic tables in UCIPM 
books

z http//:www.ipm.ucdavis.edu
z UC Cooperative Extension 
offices: Advisors in your 
office or on campuses

z Agricultural Commissioner’s 
offices/CDFA





www.ipm.ucdavis.edu











Other useful UCIPM web 
features

z Natural enemies gallery
zWeed photo gallery
z Key to Ant species
zWaterTox database
z Online training courses



What is Integrated 
Pest Management (IPM)?

• Combines several different types 
of management methods

y Good cultural practices

y Biological control

y Mechanical or physical control

y Pesticides used only if necessary, 
as a last resort.

• Focuses on preventing problems.

• Uses least toxic pesticides

• Protects people and the environment

biological mechanical

cultural



Old pest control paradigm



IPM paradigm: 
Understand why your home/landscape 
environment favors pests & fix it

For ant info & videos go to: http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7411.html



Prevention: Choose pest resistant 
or pest tolerant plants

Fuchsia varieties 
resistant to fuchsia gall mite

Crape myrtle varieties 
resistant to powdery mildew

Native plants such as ceanothus



Cultural controls

zSite selection
zSanitation
zHabitat modification
zWater management
zFertilizing



Good cultural practices 
prevent lawn pest problems

Fertilize properly

Irrigate properly
Mow at proper height



Cultural Practices: If you prune, 
do it right
Bad pruning leads to pest problems.

Removing a branch

Use drop crotch 
pruning instead 
of topping.

Topped tree

Flatheaded borer larva Wood decay fungi



Physical/Mechanical Controls

zCultivation
zMowing
zFlaming
zMulches
zTraps
zScreens
zBarriers



Mulches
MATERIALS
• Bark chips

• Wood 
chips

• Compost

• Rock

• Landscape
fabric

• Newspaper

• Plastic
Apply bark chips/coarse 
mulches 3–4 inches deep and 
fine mulches 2 inches deep.

Landscape fabric under bark 
or rock mulch can last 
4 or more years

If mulches not maintained, 
weeds will invade.



What is biological control?

zAny activity of one 
species that reduces 
the adverse effects of 
another

zLiving natural 
enemies are the 
agents of biological 
control



Types of Natural Enemies

z Live and feed 
on a larger 
host 

z Cause disease

z Attack, kill, and 
feed on other prey

Predators

Parasites

PathogensSpiderSpider

Parasites 
attacking aphid 
and caterpillar

Parasites 
attacking aphid 
and caterpillar

Armyworm 
killed by virus
Armyworm 
killed by virus

IPM in Homes



Parasites (parasitoids)

zAdults lay eggs in 
host

zImmatures develop 
within host

zKill host just before 
pupating

zImmatures kill only 
one host



Hyposoter exigua: a parasite of 
many garden caterpillars



Familiar predators

zLadybeetles
zLacewings
zPraying mantids



Less well-appreciated 
predators

zSpiders
zEarwigs
zCentipedes



Ways of using Biological 
Control Agents

zClassical: 
import exotic species

zAugmentation: 
purchase and release

zConservation & 
enhancement: 
protect native natural 
enemies



Ash Whitefly causes severe damage in 
the early 1990’s



Ash whitefly natural enemies, 
Encarsia inaron and Clitostethus 
arcuatus



Enhancing natural biological 
control

zProvide water, nectar, 
shelter or alternative food 
sources

zControl ants
zAvoid using pesticides 
that kill natural 
enemies***

***most important!



Choose insecticides 
that are least toxic to 
natural enemies

Less toxic
z Bt—Bacillus thuringiensis
z Insecticidal oils
z Insecticidal soaps

Moderately toxic
z Pyrethrin
z Spinosad

Highly toxic
• Pyrethroids—permethrin, 
bifenthrin

• Cabaryl-Sevin
• Organophosphates—
malathion, acephate

• imidacloprid



Pesticides in the 
home landscape

zMany gardeners have beautiful gardens and never 
use any pesticides

z Pesticides range in toxicity.  Some have little 
negative impact.  Others are quite toxic.

zWe do not understand all the potential impacts of 
pesticides. “Safe” pesticides have later been 
discovered to have serious impacts.

z Pesticide questions are some of the hardest for 
Master Gardeners.  Rely on written University of 
California publications for suggestions.



What to look for when choosing a 
pesticide

z Effectiveness on target pest
z Safety to people, pets, nontargets
z Impact on bees and natural enemies of pests
z Environmental impacts, hazard to nontargets
z Packaging: ease of use, easy to follow directions, small 
containers

z IS AN PESTICIDE NEEDED AT ALL?



Types of pesticides

zFungicides
zHerbicides
zInsecticides
zMiticides
zMolluscicides
zRodenticides



Pesticide use by California 
residents
(2003 survey by Flint--3 CA areas)

z 50-78% have applied 
pesticides outdoors 
themselves in last 6 months

z About half of them dispose 
of pesticides improperly

zWe found 542 different 
products containing 112 
different active ingredients 
on retail shelves

zMost people couldn’t 
remember what product 
they used.



*Read the active ingredient
One brand name may have products with
different active ingredients!

active ingredient =
Hydramethylnon

active ingredient =
Fipronil





Read the Read the Read the Read the 
Pesticide Label!!Pesticide Label!!Pesticide Label!!Pesticide Label!!

ØProduct and brand identification
ØActive ingredients
ØPrecautionary statements
ØFirst aid instructions
ØNote to physicians
ØDirections for use 
ØStorage and disposal

•



USING PESTICIDES 
SAFELY

Ø Be sure plant and site is on 
the label

Ø Be sure pest is on the label
Ø Follow directions for mixing 

and protective clothing
Ø Check the label for other 

precautions



Pesticide Disposal

Ø Make only required amount of 
solution

Ø Spray excess material from sprayer 
according to label directions

Ø Don’t flush down toilet, dump in 
street gutter, or put in sink or 
sewer

Ø Take old or unwanted pesticides to 
Hazardous Household Waste Site--
NEVER IN TRASH!

Ø 1-800-253-2687 for HHW closest to 
you



Summary: IPM Summary: IPM Summary: IPM Summary: IPM 
strategystrategystrategystrategy
z Less risk to health and the 

environment
z Fewer pest problems

Consult Pest 
Notes

www.ipm.ucdavis.edu
www.ucanr.org

Remember these steps:

1. Correctly identify the pest 
and determine if it is a 
problem.

2. Think about the ecosystem!  
3. Identify conditions that favor 

the pest and change them if 
possible (prevention).

4. Integrate least toxic control 
methods.



IPM for slugs & snails

z Recognize habitat that 
favors slugs and snails

z Remove shelter, 
consider drip irrigation

z Choose snail proof 
plants

z Handpicking!
z Traps: boards or beer
z Copper bands
z Baits: iron phosphate, 
least toxic; metaldehyde, 
more toxic



�
Copper 
barriers=

Raised boards to 
trap snails



IPM for Weeds in perennial
landscape plantings
z Prevent introductions
z Competitive plantings
z Design weeds out
zWater management (drip)
z Install & maintain 
mulches

z Hoeing, flaming, mowing, 
roguing

z Glyphosate for difficult to 
control invaders

z Other herbicides 
generally not necessary Organic herbicides only burn weeds back.



IPM for Aphids



Aphid damage

zPrimarily aesthetic 
damage--don’t kill 
trees

zHoneydew and sooty 
mold

zLeaf curling or 
distortion

zGall formations for a 
few species



General Life Cycle of 
Aphids



General Management 
Considerations for 
Aphids

z Don’t kill trees; often short term problems in mild 
weather

zMost species are host specific: choose plants without 
problems. Flowering plums, crape myrtle, roses, tulip 
trees, apples and vegetables are aphid prone. 

z Love lush vegetation: over fertilization, irrigation, 
pruning

z Natural enemies are abundant and often effective.
z Keep ants out of trees.



Management Tools for Aphids

zCultural practices
zNatural enemies
zWater sprays
zInsecticidal oils/soaps
zImidacloprid (soil drench preferred)
zOther insecticides



Ant management can 
improve biological control 
of aphids



Parasitic wasps that attack 
aphids are common



Convergent ladybeetle



Convergent ladybeetle cycle



Harmonia--Asian multicolored 
lady beetle



Green 
lacewings



Syrphid flies



Soldier beetle (Cantharidae)



Insecticidal oils and soaps

zKill aphids on contact, 
no residual

zWon’t kill aphids 
curled in leaves

zSoft on natural 
enemies, nontargets

zPetroleum or plant 
oils such as neem, 
jojoba, canola



Imidacloprid: 
for big problems on big trees

z Use only when you have 
a persistent problem that 
can’t be treated with 
soaps, oils or water. 

z Apply with soil injections 
or drenches, not foliar or 
trunk injections.

z Keep out of storm drains!
z Check label to make sure 
product is not combined 
with a pyrethroid.

z Toxic to bees, parasites 



IPM for Aphids

z Know they don’t kill trees: aesthetic damage
z Choose plants that don’t have aphid problems
z Natural enemies are abundant and often effective
zManage ants
z Love lush vegetation and increase with pruning and 
nitrogen fertilization

z Hose them off.  Prune them out.
z Use insecticidal oils or soaps for exposed aphids
z Save imidacloprid for rare situations. Soil not foliar.



The Disease Triangle
(limiting factors for disease)



Powdery mildew on Rose
Sphaerotheca pannosa

z Favored by warm 
temperatures

z Doesn’t need moisture to 
germinate. 

z Inhibited by free water
z Increased by high nitrogen
z Some varieties more 
susceptible

z Favored by shade



Life cycle of Sphaerotheca 
pannosa on rose



Using the disease triangle to create an 
IPM program for powdery mildew

z Host: choose less susceptible 
varieties or don’t grow roses

z Pathogen: remove infected 
canes and debris in winter; 
use fungicides (oils)

z Environment: plant in sun, 
prune for air circulation, don’t 
overfertilize, sprinkle irrigate in 
AM



Summary: IPM strategySummary: IPM strategySummary: IPM strategySummary: IPM strategy

z Less risk to health and the 
environment

z Emphasis on prevention
z Fewer pest problems

www.ipm.ucdavis.edu
www.ucanr.org

Remember these steps:

1. Correctly identify the pest 
and determine if it is a 
problem.

2. Think about the ecosystem!  
3. Identify conditions that favor 

the pest and change them if 
possible (prevention).

4. Integrate least toxic control 
methods.


