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Sustainable

® Economic and Environmental

Integrated Pest Management Strategies
®  Cultural (plant or site management)
©® Mechanical
® Biological
®  Chemical
Economic/Action Thresholds

® Treat only when needed
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Aphids

Leafhoppers

Squash Bug



Small, soft-bodied
Live in groups (colonies)
Winged & non-winged

“Tail pipes” (cornicles)

Woolly ash aphid

Rose aphid
Symptoms:
Curled leaves & shoots

Sticky honeydew Linden aphid
Black sooty mold



Convergent
Lady Beetle

Hover Fly

Green Lacewing



Stiff spray of water every 2-3 days
until aphid numbers decline

Best if initiated before leaves are
tightly curled

Prone to develop resistance to
insecticides rapidly




Dormant and Summer Horticultural Oils (many brands)

Insecticidal Soap (many brands)

Imidacloprid (Merit, Bayer Advanced, generics)
®  Systemic: local & upward mobile

®  Foliar spray, root drench, injection

Flonicamid (Aria)

® Antifeedant, Systemic

Pymetrozine (Endeavor)

©® Antifeedant

Malathion



European

Elm

Scale
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Lecanium

Oystershell

Armored Scales

Pineleaf

Scale




Twigs & limbs encrusted in scale
insect bodies

Chlorotic leaves

Necrotic spots on leaves & fruit

Limb dieback when scales are
abundant

Soft Scales: honeydew (because feeding in tree phloem)



Prune out infested limbs

Place sticky bands to trap the young “crawler”
stage

®  Primarily a monitoring tool

San Jose scale crawlers

Tangletrap & duct tape

sticky band Black pineleaf scale crawlers



Dormant Oil Spray (2-4%)

®  Spring — at bud break — smothers overwintering scales

Systemic soil drench or injection
®  Spring (May)
Soft Scales — imidacloprid (Merit, Bayer Advanced, others)

Armored Scales — dinotefuran (Safari)

Target Crawlers
®  June to July (varies with species; sticky bands to monitor)

horticultural oil, insecticidal soap, carbaryl (Sevin),
dinotefuran (Safari,) pyriproxyfen (Distance), buprofezin
(Talus), azadirachtin (Azatin, Neem oil), synthetic
pyrethroids (Tempo, Talstar, others), malathion



Apple

Grape

Rose

Many others

White stippling on leaves
Nymphs on underside of leaves
Flying adults — “whiteflies”
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Target mid- to large-sized nymphs (check undersides
of leaves)

®  Adults difficult to kill — fly easily when disturbed
®  Older nymphs have wing pads

horticultural oil, insecticidal soap

kaolin clay (Surround) — repellent
acetamiprid (Assail, Ortho)

carbaryl (Sevin)

malathion (many brands)

imidacloprid (Merit, Bayer, many brands)

dinotefuran (Safari) (ornamentals only)



Nymphs

Green — gray body

Black appendages Adult

Gray — brown body
Overwintering stage
Difficult to kill

Develops resistance easily

Eggs

Laid in clusters
Bronze to brick red
Underside of leaf
Near midrib

Mechanical — hand squishing
Summer-Fall vine clean-up




kaolin clay (Surround) — repellent
® Requires repeated applications

azadirachtin (Azatin, neem oil) — antifeedant &
repellent

permethrin, gamma-cyhalothrin, esfenvalerate
(synthetic pyrethroids) — contact (knock-down)
killers

carbaryl (Sevin) — contact & ingestion killer

malathion (many brands) — contact & ingestion
killer



Tobacco budworm
Tent caterpillar
Bark beetles

Flat- & Round-

Headed Borers




Petunia
Geranium
Others

Caterpillars chew holes
in buds and flowers
“Flowers never open”

Bt — Bacillus thuringiensis (Dipel, Thuricide, others)
Spinosad (Success, Natural Guard, Entrust, others)
- must be ingested by the caterpillar to kill it

Jack Kelly Clark



Spring and Summer
Nests of caterpillars
Feed at night

Defoliate trees and shrubs
Healthy trees will refoliate

Bt — Bacillus thuringiensis (Dipel, Thuricide, others)
spinosad (Success, Natural Guard, Entrust, others)

- must be ingested by the caterpillar to kill
imidacloprid (Merit, Admire, Bayer Advanced, others)
dinotefuran (Safari)
acetamiprid (Assail, Ortho Max)
chlorantraniliprole (Acelepryn)
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Systemic trunk injections or soil
drenches/injections

®  Merit, Admire, Safari, Acelepryn
Spring (May) — major flush of foliar growth

Variable control of flatheaded & roundheaded
borers, bark beetles?

Protective trunk sprays

®  Sevin, Permethrin, Bifenthrin, others

Timed with when adults are active; varies with
borer species

Best for bark beetles



Spider mites
Blister mites

Rust mites




Honeylocust
Spider Mite

Symptoms:
White & chlorotic stippling
Webbing




Stiff spray of water every 2-3 days
until mite numbers decline

Initiate as soon as you notice stippling

Monitor:

White beating tray
- look for tiny mites crawling on the tray
- leaves tend to look “dirty”
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Horticultural Oil (1%)

Insecticidal Soap
Etoxazole (Tetrasan) — mite growth inhibitor

Pyridazinone (Akari, Nexter, others) — reduces
mite respiration

Acequinocyl (Kanemite, Shuttle, others) —
reduces mite respiration

Bifenazate (Floramite, Acramite) — unknown
MOA



Pear and Apple
Others

Leaf Blister Mites
Bumps or blisters
on leaves — mites
feed within blisters
Rust Mites
Russeting on fruit &

leaves

Mites are tiny, worm-like
Need microscope to see them




Wettable sulfur® or carbaryl (Sevin)

® Inspring, at budbreak

® In early fall, when leaves change color, but before
they drop

Target overwintering adults just before or after
they seek shelter in buds

*Do not mix sulfur with dormant oil — cause foliage and flower burn






Apply fertilizer in the proper
amounts and at the right time

Irrigate deeply and infrequently

Mow grass at a height of 1 2 in or
higher

Select a well-adapted turf variety
Amend soil with organic matter

Aerate and de-thatch as needed

el 4 i . i i RN

Which thatch layer is sustainable?



Immature stage of scarab beetles

Eat turfgrass roots

3 kinds established in UT

O]

May/June beetle
Masked chafer
Black turfgrass Ataenius

Japanese beetle — Orem
eradication program

May/June beetle Black turfgrass
Ataenius

Masked chafer Japanese beetle

Not to scale!



When mature, grubs range from 3/8 to 2
inches long

C-shape when at rest
3-pairs of legs (obvious)
Life cycle length

©  Several gens per yr — black turfgrass
Ataenius

® 1 gen per yr — masked chafer
® 1 gen every 2-3 yr — May/June beetle

Brown turf patches apparent in late
summer

Damaged turf feels “spongy”

Turf pulls up easily from roots




Spring summer Fall/Winter

Systemics
‘l' Contact materials

| |

Can spend 1-2 years as 2nd_3rd instars move
2"d to 3" instar larva 3” to 12” deep for winter



Apply systemic insecticides in early summer before eggs
hatch to allow adequate time for plant up-take

®  Acelepryn (chlorantraniliprole)

®  Arena (clothianidin)

®  Merit (imidacloprid)

Apply contact insecticides in mid summer through early fall

before the grubs move deeper in the soil zone to spend the
winter

®  Broad-spectrum
Dylox (trichlorfon)
Sevin (carbaryl)

®  Selective, reduced-risk

Concern (azadirachtin)

Mach 2 (halofenozide)
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Before applying insecticides, reduce
thatch layer to < % in or aerate turf to
increase penetration

Apply % to % in water to move
insecticides into the root zone

Repeat irrigation every 4-5 days to
continue chemical movement into the
soil

Long-lasting clean-up of white grubs
often requires several years of
treatment
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