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Welcome to the Amador County Master Gardeners presentation about Integrated Pest
Management. This class will be presented by Master Gardeners Maureen Angle and
myself, Doris Mosblech. We have several areas to cover today, so, let’s get started.



What is IPM? (Integrated Pest Management)

* IPM is an ecosystem-based strategy that focuses on long-term prevention of
pests or their damage through a combination of techniques such as biological
control, habitat manipulation, modification of cultural practices, and use of
resistant varieties. Pesticides are used only after monitoring indicates they are
needed according to established guidelines, and treatments are made with
the goal of removing only the target organism. Pest control materials are
selected and applied in a manner that minimizes risks to human health,
beneficial and nontarget organisms, and the environment.

IPM is an ecosystem-based strategy that focuses on long-term prevention of pests or their
damage through a combination of techniques such as biological control, habitat
manipulation, modification of cultural practices, and use of resistant varieties. Pesticides
are used only after monitoring indicates they are needed according to established
guidelines, and treatments are made with the goal of removing only the target organism.
Pest control materials are selected and applied in a manner that minimizes risks to human
health, beneficial and nontarget organisms, and the environment.
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es on long-term prevention of pests or their dama
he ecosystem

ring and correct pest identification help
ent is needed

anagement appro

IPM focuses on long-term prevention of pests or their damage by managing the ecosystem

In IPM, monitoring and correct pest identification help you decide whether management is
needed

IPM programs combine management approaches for greater effectiveness

IPM is based on scientific research
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Mechanical and physical controls kill a pest directly, block pests out, or make the
environment unsuitable for it. Traps for rodents are examples of mechanical control.
Physical controls include mulches for weed management, steam sterilization of the soil for
disease management, or barriers such as screens to keep birds or insects out.



Weeds — those things growing in your garden that you REALLY don’t want there! What can
you do about them? These are personal preference

Mulching is a great way to prevent many weeds from growing to begin with. Pine needles
and leaf litter make great much and using them as mulch eliminates the need to burn them
so much. Also grass clippings or straw make good mulch product. All of these will
ultimately decompose and add nutrients back into the soil. If you desire a more “finished’
look to your garden, wood chips or bark can be used.

The key to eliminating weeds once they’ve started growing is to do it early and often. If
you allow the weeds to gain a foothold and to bear seed, you’ll have more issues with them
the following season. Hand pulling is a excellent way to specifically target the plants you
wish to eliminate and then a hoe can be used on larger infestations or more mature plants.
Several types of hoes are available. Make certain that the one you use is able to cut the
weed off at the soil surface.



Disease

* Prevent Disease
¢ Reduce Stress

* Adequate (not too
much) water

¢ Sterilize or solarize soil
* Plant Resistant Varieties

* Resolve existing disease
* |dentify the disease
(http://ipm.ucanr.edu/)
* Follow Solutions
guidelines

Many diseases can affect your garden and it’s not always easy to determine what the
disease might be or how to resolve it.

The best medicine, of course, is prevention. Reduce the stress the plant may be under:
make certain that it is receiving adequate water (but not too much), keep the leaves dry if
possible, reduce competition for nutrients by eliminating weeds make certain that it’s
getting the appropriate amount of sunlight. Most importantly, plant varieties that are
resistant to diseases that are common in your area.

* Free plants — inspect them for pests

* Don’t import diseases to our area — plan to buy local whenever possible

If your garden does develop a disease, the first step should be to identify the problem. You
can do this by going to the UCANR IPM web site. (http://ipm.ucanr.edu/). Once you have
identified the disease, you can follow the solution recommendations on the site to resolve
your problem. Alternatively, you can contact the master gardeners at (209) 223-6838 or on
our web site https://ucanr.edu/sites/Amador County MGs/ and click on “Ask a Master
Gardener”

Gardeners should be careful about composting, don’t include leaves from diseased plants




There are all sorts of Pests that invade our garden. They eat our plants that we’ve worked
so hard to grow healthy and productive. Dealing with them is truly a challenge.

The different types of pests that we need to deal with are:
Vertebrate — those with actual internal skeletons birds, mammals and reptiles
Invertebrate — insects, mites, mollusks and nematodes

We can’t go into everything that can be mechanically done to control these pests but we
can cover some major areas.



vironment

Once again — one of the most effective methods of controlling pests in your garden is to
prevent them coming in at all. Some products that could help with that are:
Barriers — preventing the pests from entering your garden to begin with can help

Some examples of barriers and things to scare pests away are:



Barrier
Fencing to keep deer, turkeys and other large pests out of the garden

10



Gopher Baskets

Barrier
Gopher baskets to protect plants from digging rodents such as gophers, ground squirrels,
moles
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ardware Cloth in raised beds

Barrier
Hardware Cloth in raised beds to protect against digging rodents — gophers, moles, voles,
etc.
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Petroleum jelly

Barrier

Petroleum Jelly to stop crawling insects (ants)
Around small trees, on hanging chains (humming bird feeders), around the tops of
pots
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anglefoot Insect Barrier

L ]'Ii

Barrier
Tanglefoot insect barrier — protect larger trees from insects crawling up the trunk of the
tree
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Barrier
Bird Netting to protect tender fruits from birds

Tulle can be a better solution— It is easier on the birds — use green
it’s washable
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Inhospitable Environment

Reflective tape for birds

Easily hang it with tree branches s
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Inhospitable Environment

Scarecrows
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Inhospitable Environment

Motion activated sprinkler (if you want to get REALLY elegant)
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they don’t like
.cnps.org/gardening/deer-resistant-native-plants-5

Plant what they don’t like — if your plants are poisonous or inedible for the pest, have
thorns and unpleasant textures to the leaves, pests are more likely to leave them alone
A great resource for finding deer-resistant native plants is on the California natives
web site https://www.cnps.org/gardening/deer-resistant-native-plants-5588
Other resources include your local nurseryman or the Master Gardeners
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Ll Easy insta
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Eliminate
Pick them off
Knock them off

Trap them

Once pests are in your garden, you’ll need to find some way of eliminating them.

* You can pick them off the plant and dispose of them —if they are large enough to handle
and slow enough to catch
* You can knock them off your plants with a strong spray of water (this is a time when
getting the leaves wet isn’t a bad thing)
* You can trap them and dispose of them — this is a somewhat complicated process since
it may involve killing the pest and local ordinances will dictate proper disposal.
* If you trap/kill — you have to dispose of it (on your property)
* Smaller bodies can be put in the trash
* Larger may be disposed of at the dump for a fee (check)
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Biological Controls -
Beneficials

* List of Beneficials w/
larvae

You can also use predators who naturally occur in the environment to assist you in
controlling your pest population.

A list of ‘natural enemies’ is available on the UCANR IPM web site.
Some of the predators that are common to our area are:

How to attract beneficials:

The best way to do this is to create a diverse landscape that is predominately native
(and/or Mediterranean), and by avoiding pesticides. Such a landscape and
sustainable practices will provide what the good bugs need (like all wildlife): food,
water, shelter, places to start their young and an environment free of toxins.
Some favorite plants:

* Native buckwheats

* Coffee berry

* (California lilac

* Coyote brush

* Elderberry

* Manzanita

* Salvias
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* Penstemons
* Many herbs

Good places to find recommended plants are the California Native Plant Society
www.cnps.org and UCCE at www.ucanr.edu. Additionally the UC Davis Arboretum
often sells California native plants at their fund raising events.
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Convergent lady beetle

Lady bugs (convergent lady beetles)
— prefer to eat aphids but sometime whiteflies and other soft-bodied insects

22



Green lacewings

Green lacewings
— larvae feed on mites and aphids
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Syrphid, flower, or hover flies

Syrphid (flower or hover) fly
- larvae eat mostly aphids
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Adult (top), nymph [bottom)s

Damsel bugs
— enjoy a wide variety of small insects
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Predaceous ground beetles
— stalk soil-dwelling insects such as cutworms and root maggots
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Assassin bugs
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Assassin bugs
— attack almost any insect
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redatory Wasps

Adull laying egg Mummified aphids

Mummy with exit hole

Predatory wasps
— prey on aphids, caterpillars and other insects
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Flower spider
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Most spiders
— attack all types of insects

Funnel weayer spider

Cobweb weaver spider
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Praying Mantids

'ﬁ{

Egg case

L

Praying Mantid
— eats everything — including other beneficial insects
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ards, Frogs,Toads & Snakes

Although some lizards eat plants, most lizards feed on insects. In California, the most
common types feed on beetles, ants, wasps, aphids, grasshoppers, and spiders

Invertebrates, such as insects, are the most common food items of adult frogs.
Larger frogs frequently eat vertebrates, such as Pacific tree frogs and California mice.

Toads feed on a wide variety of insects and invertebrates. Its diet includes grasshoppers,
beetles, flies, and mosquitos.

California king snakes are frogs, birds, lizards, wee turtles and mice. They frequently even
chow down on fellow snakes, specifically rattlesnakes
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Biological Controls -
Beneficials

* How to attract
beneficials

How to attract beneficials:

The best way to do this is to create a diverse landscape that is predominately native
(and/or Mediterranean), and by avoiding pesticides. Such a landscape and
sustainable practices will provide what the good bugs need (like all wildlife): food,
water, shelter, places to start their young and an environment free of toxins.
Some favorite plants:

* Native buckwheats

* Coffee berry

* California lilac

* Coyote brush

* Elderberry

* Manzanita

* Salvias

* Penstemons

* Many herbs

Good places to find recommended plants are the California Native Plant Society

www.cnps.org and UCCE at www.ucanr.edu. Additionally the UC Davis Arboretum
often sells California native plants at their fund raising events.
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Pesticid
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e Substances that
control, suppress,
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Is it Organic ?

mistry vs Organic garden products 2020

= compounds which contain at least 1 atom of
1ded to other elements, i.e. Sugar, C4H,, O4 , Carbon

en products 2020 = products made from naturally
als (plant, mineral, petroleum) with no added
es (man-made compounds)

nprofit that verifies organic input

\ ORGANIC

35



Bifenthrin kills all ty,
of insects includin
grubs, aphids,
caterpillars, be

as fish and

36



NONSYSTEMIC INSECTICIDE

SYSTEMIC INSECTICIDE

Apply to all areas or plant parts where
insects are present.

Example: Most insecticides

Apply to soil for plant uptake.

Example: Imidacloprid
BAYER

ADVANCED,
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r Pesticide Types by Pest ‘

JERBICIDES _____ INS

RODENTICIDES
|

‘ WEDS/PNTS » ECTS
FUNGICIDES ACARICIDES or MITICIDES
b "V B '.

FUNGI/PLANT PATHOGENS MITES SLUGS and SNAILS
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Pesticides used to control weeds are called Herbicides. Examples include glyphosate or
Roundup, 2,4-D, benefin and trifluralin.

Pesticides used to control fungi and other plant pathogens are called Fungicides.
Examples include sulfur, copper, chlorothalonil, and certain fungicidal soaps and oils.

Pesticides applied to control insects are called Insecticides. There are many insecticides
available for use in landscapes. Some of the most common active ingredients are listed
here including imidacloprid, carbaryl, malathion, pyrethrin, permethrin, bifenthrin, and
insecticidal oils and soaps.

Many insecticides also control mites but pesticides specially formulated to manage mites
are called acaricides or miticides.

To manage rats, mice, ground squirrels, gophers or other rodents are products called
Rodenticides. Many of these products are quite toxic to pets or wildlife and should be
placed in bait boxes or out of reach. Examples include strychnine, warfarin, diphancinone,
chlorophacinone and zinc phosphate.

Pesticides applied to control slugs and nails are called Molluscicides. Metaldehyde and
iron phosphate are common active ingredients in molluscicide products.

38



38



Examples:

Trifluralin
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Examples:
® Pyrethri
* Perme

INSECTICIDES
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Examples:
Warfarin
Diphacinone
Chlorophaci
Zinc phosp

ERTEBRATE PESTS

Deadline discontinued. Corry’s does not contain Metaldehyde anymore, and is now Ferric
sodium EDTA. Bug-Geta contains 1% sulfur.
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Fungicides: powdery mildew & other
foliar diseases

Sulfur formulated with
soap (NOT DUST)

Biologicals: Bacillus
subtilis

Neem and other oils*
Potassium bicarbonate

Copper fungicides are organic; used primarily in
the dormant season

*Qils are the most effective against foliar diseases and are
the only ones that have eradicant activity.
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1secticidal soaps
oleum oils
and other plant based

For aphids, whiteflies and
other soft bodied insects
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Examples
— Cinnamon
Citric acid
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* Aphids

* Immature Scales

* Immature whiteflies
Thrips
Lacebugs
Psyllids
ider mites

iar diseases

SCALES
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Microbial Insecticides—

For control of leaf or bud-
feeding caterpillars
(Lepidoptera only)

Caterpillar must eat material—
excellent coverage essential

nall caterpillars most
tively controlled

down rapidly. May need

Another microbial, Cydia pomonella Bii y 7 is is effecti .
granulovirus (Cyd-X), is a virus disease L. Isr(fe ensis is effective against
of codling moth mosquitoes & fungus gnats
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Spinosad-— chewing insects and
thrips. A natural fermentation

nical or plant-derived
des—pyrethrin and
neem extract)

Garden Isnse(t |
et
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UC IPM Home > Homes, Gardens, Landscapes, and Turf > Powdery Mildew on Fruits and Berries
How to Manage Pests
Pests in Gardens and Landscapes

SEARCH

Powdery Mildew on Fruits and Berries 5570
ON THIS SITE | Revised 1/11 ot preve |

Whar i In this Guideline:
Home & landscape pests + Identification and damage « About Pest Notes
iRty o Life cycle « Publication
+ Managemer * Glossary

pests

Exotic & invasive pests Powdery mildew is a common disease on many types of plants. Several powdery mildew
fungi cause similar diseases on different plants (such as Podosphaera species on apple and
Weed gallery stone fruits; Sphaerotheca species on berries and stone fruits; Erysiphe necator on
Nataral . see Table 1). Powdery mildew fungi generally require moist conditions to
release overwintering spores and for thase spores to germinate and infect a plant.
Weather, models & degree-days However, no moisture is needed for the fungus to establish itself and grow after infecting
the plant. Powdery mildews normally do well in warm, Mediterranean-type climates. Thus
;:g?;;“a‘;:;:.s are more prevalent than many other diseases in California’s dry summer Powdery mildew on a grape

Find
B : IDENTIFICATION AND DAMAGE
|nformat|on on Powdery mildew can be recognized easily on most plants by the white to gray powdery

toxicity in the mycelium and spore growth that forms on both sides of leaves, sometimes on flowers and
fruit, and on shoots.

How to Use. Apply protectant fungicides to susceptible plants before ar in the earliest stages of disease development. Once
mildew growth is mild to moderate, it generally is too late for effective control with protectant fungicides. These are effective
only on cantact, so applications must thoroughly cover all susceptible plant parts. As plants grow and produce new tissue,
additional applications may be necessary at 7- to 10-day intervals as long as conditions favar disease growth.

If mild to maderate powdery mildew is present, you can use horticultural and plant-based ails such as neem or jojoba oil.

WARNING ON THE USE OF CHEMICALS

Pest Note last updated 2009.



How to Manage Pests
Pesticide Information

Active ingredient: Horticultural oil
Pesticide type: fungicide, insecticide (oil)
fungicidal oil; horticultural cils; insecti

See example products below.

oil: mineral oil; narrow range il oil; summer oil; supreme oil

Potential Hazard' to
| People and Other Mammals

Water quality’  Natural
(aquatic wiidiife) |

ONKR = | =M

Acute Toxicity to People and other Mammals”
* Toxicity rating: Not Acutely Toxic

g-Term Toxicity to People and other Mammals®
Not listed;
= On CA Proposition 65 list: Not listed

Water Quality Rating”

* Absorbed runcff toxicity risk to fish rating: No Known Risk

* Solution runoff toxicity sk to fish rating: No Known Risk

* Source: UG IPM WaterTox Database (originally NRCS Pesticide Properties Database)
Impact on Natural Enemies

* Overall toxicity rating: Low

® Specific impacts: predatory mites (Low), parasitoids (Low), general predators {Low)

-Apgay only during late evening, night, or early morning

Pests for which it is mentioned in Pest Notes
i le and Pear b + Avocado Lace B
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roduct and brand identification
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KEEP OUT OF REACH
OF CHILDREN

8i usted no etiquets, busque
a alguien para que se la
explique a usted en detalle.
(If you do not understand
the label, find someone to
explain it to you in detail.)

EPA Registrution No. 81936-1-81935

EPA Establishment No, B1836-WA-001
Pharm Solutions Inec,
2023 E. Sims Way.

Suite #358

Port Townsend, WA 98368

Active Ingredients by wit
Acetic Acid 20
Other Ingredients . . 80.
TOTAL..coovevnan 1004
*Equivalent fo 200 grain
vinegar by livafion
First Aid

i in Eyes

Hold eyelids open and flush
with a steady, gentla stream of
water for 15-20 min. Remove
contact lenses, If present,
after first 5 min., then continue
rinsing eye,

I on Skin or Clothing
Take off contam inated
clothing. Rinse skin
immadiatoly with plenty of
water for 15-20 min. Call
polson control conter or
doctor for further treatment

I Swallowed
Call polson control center or
doctor immediately for

Top one has better pixels than bottom.
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* How to mix up
product (if applicable)

Plants or sites you can

55



Dress for S
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Home, garden, turf, and landscape pests

University of California's official guidelines for managing pests with environmentally sound methods. (More...)

Pests of homes, structures, people,
and pets

Household pests

« Pests that sting, bite, or injure

+ Wood-d: food, fabric, and nuisance pests
= Vertebrate peste: birds, mammals, and reptiles

Pests in gardens and landscapes

Choose a plant to find the most likely source
of your pest problem

= Flowers

« Fruit trees, nuts, berries, and grapevines

« Lawns and turf (including comprehensive lawn guide)

+ Trees and shrubs (including roses and other oramentals)
+ Vegetables and melons

R Type here to search

QUICK LINKS
+ Pest Notes library
+ Quick Tips library
+ Video library

= Seasonal Landscape IPM
Checkiist

+ Pests in the Urban Landscape
Biog

« Plant problem diagnostic tool

T
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& June

Abiotic Disorders - Prevent or manage damage, such as that caused by aeration deficit, herbicide, salinity, soil pH, sunburn, wind, and too much or little water.
American plum borer - Check for frass and gum on lower branch crotches and graft unions of young trees such as almond, mountain ash, olive, Sycamore, and stone frui.
Ants - Manage around landscape and building foundations, such as using Insecticide baits and trunk barriers.

Aphids - On small plants, spray a strong stream of water or apply insecticidal oils and soaps. Look for and conserve natural enemies such as predaceous bugs, lacewings, lady
beetles, and syrphids.

Asian citrus psyllid - Look for it and if found where not known to occur report it and other new or exotic pests to your local county agricultural commissioner.

Camellia, citrus, gardenia, grape and other plants adapted to acidic soil - If leaves are yellowing (chlorotic) between green veins, plants may benefit from foliar or soil application of
iron and zinc chelate and mulching.

Carpenter bees - Paint or varnish and seal wood in which they nest. If intolerable, treat tunnels during fall or early spring.

Carpenterworm - Protect trees from injury and provide proper cultural care, especially appropriate irrigation.

Cherry spotted wing drosophila - Harvest early, apply spinosad as soon as fruit begins to develop any pink color.

Citrus - Monitor for damage and pests such as leafminer and scales.

Clean up mummies and old fruit and nuts in and under trees to avoid harboring pests.

Clearwing_moths - Look for signs of boring in ash, birch, pine, poplar; and willow; less often in oak, sycamore, and stone fruits.

Coast redwood dieback - Check for drought-stress related maladies such as abiotic disorders, bark beetles, fungal diseases, and spider mites. Deep water trees and apply mulch.
Codling_moth of apple and pear - Bag fruit. Promptly remove infested and dropped fruit. Apply insecticides only if precisely timed.

Compost - Turn and keep it moist.

Cover fruit trees with netting to exclude birds and other vertebrate pests.

Deter borers - Deep water trees adapted to summer rainfall e.g., fruit and nut trees. Protect trunks and roots from injury and avoid pruning, except for hazardous trees and certain
pests and plants that warrant summer pruning. Paint trunk and scaffolds with white interior latex paint diluted with an equal amount of water.

Fire blight - Look for oozing and dead limbs on pome plants such as apple, crabapple, pear, and pyracantha. If a problem in the past, apply blossom sprays to prevent new infections.

£ Type here to search
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ional Pesticide Information Center:
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eb site, pesticide active ingredients database

.ucanr.edu
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