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Sustainable

® Economic and Environmental

IPM Strategies

®  Cultural (plant & site management)
® Mechanical (barriers, disruption, traps)
® Biological (natural enemies)
®

Chemical (pesticides)

Action Thresholds

® Treat only when needed
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Lilac-Ash Borer
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White grubs
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Extension Enfomoiogy Specisiist

“Whie grobs are e oreal toge of wonal Deeter.
*Several afferent kinds of white grebs are found in Uah
+White grabs peefer fo feed on furfgras reos.

=Healthy furigross can mask white grub feeding.

hite grbe are tee et and de-
tmuctow mamcd pest of . Witite grubs oee
e mmoture form of scorab beeties. There o

inciuging

were deiecied in Grem, Utah, in 2004, These white gnubs
teed an furlgean: san ond aie casatee of couseg
sgrbeact scanamic demage howe et hfgan can
be succentuly monoged io prevest vaibie white grat
damage wife cultural coresl methed:

+ &

Moyl ure ceste’

» 7%

Jopanese peenet

ook turignass Atoenis®

Maskea cnafes

Fig. 1, Wnife grubi Ore OCTLgly ICOTD Deaties
ComMan SCOMD DEETE QUUTT Gre Shown Nefe
{160 TO SCALE)

White grubs chew aff fhe turfgross rooks near fhe sol

w*r'mc’?v-:‘f:’:m wd»nw-wdnedy\.ﬁ
gensry s extemet high

turigras becomes loosely atieched to
e 108 01 e rooks ore corsumed. Heavly domaged
turigran can tee! spangy and ealy pull eway bem the
bl surtace. Drought condfions con mote telgras: mjuy
cppear ware

At scoeah bewte: ore identibed by siss ond color
patiern. Aduls rmange in sise Sorm 316 1 ond can e
tan. berwn or black [fg. 1. lcomb beefes ore fout,
ova-shaped. and hove ciubbed artennae. Adus nave
a par of hardened coled shya and a pair
¥ mamiennous hindwings for fight Tre frst por of egs
e modifed fo heip Bumcw = the 100 1o iy epg:. Same
dubs are nectumal and are snly actve al rght

Many of S ahite gub specin sroblihed in Ulsh ok

s
have #vee par of tharacic legs (Fg. 2. The head cap-
sule iz Sark, but the Body = uialy Creamy white in Color
White gruD species iderthzoton i afien not recemary
Becaue e suton coatel practoes ave smdar The
amangerant ol harm Bnd tpnet on e patterior end of
1o grob. coled the aster is o dnfrguithing ot
between ipecies Fig. 3]

Fig. 2. Commaon white grub Dody charcters?
page |



Using a Beating Tray
& beating tray is a large cloth frame that is used to catch insects that fall from a shaken branch. It is helpful for

monitoring a large area, h as an orchard, qui

Share ¥ Moreinfo
Billbug Identification and Detection in Turf
ist Ricardo Ramir es the identifying characteristics of billbugs in turf, and demonstrates how to detect
the damaging larval stage.

Share % Moreinfo
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S Lots of images!

"a comprehensive approach to pest control

Image Galleries

Slideshows
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Pesticide Information

Weather Info that uses a combined means to reduce the

= = IPM recommendations
Effective pesticides

Resources and Links

Contact Us
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Codling moth
(apple & pear)

Peach twig borer
(peach/nec & apricot)

e Adultis a moth; eggs laid on fruit & leaves

e Key diagnostic: “wormy fruit” or “shoot flagging” (PTB only)

 Key management: prevention — kill eggs & young larvae before
they enter fruit or shoot — insecticide sprays

e Key timing: pheromone traps & degree-day model (temperature)
Tree Fruit IPM Advisory




Codling Moth - When to Spray
Codling Moth, First and Second Generations Tree F ru It I P IVI AdVISory

First generation egg hatch is still underway; continue protecting fruit until the end of egg hatch. Then, start again for the
=zecond generation.

Spray Materials - Residential Applicators

End of Egg Hatch
(920 DD)

Start Sprays; Second Gen

AUn ocaton r 1 0 e 1
County Locati 1150 DD, 1-2% egg |

MNote that these treatments are only recommended if you know you have the particular pest in yvour trees. We recommend
Box Elder Perry June 28 July 9 learning about specific pests, and scouting your trees at least once/week. Products are listed by Conventional (usually
broad-spectrum pesticides that are effective, but harmful to beneficial insects), or Soft/Organic (not as effective, but safer

Tremonton luly 8 luly 18 for environment and humans). Products are listed in order of efficacy.
Cache River Heights Juby 11 Juby 21
. Example
i Target Pest Host Chemical Comments
Smithfield July 11 July 20 g Brands
Carbon Price July 3 July 15 . apple, Conventional L.
Both codling car - acetamiprid: every 14 days
i Kaysville June 29 July & = z acetamiprid Ortho Max Flower, carbaryl: every 14 - 21 days
Fruit, and Weg. S
Grand Castle valley June 11 June 20 AND : _ _ malathion: every 7 days
carbaryl Sevin, Bonide Fruit gamma-cyhalothrin: every 14 days
Iron Cedar City July 1 July 11 Peach twig Tree Spray, etc.
- borer (except i i
Salt Lake All Regions June 23 July 3 Dfd-)({) = mElzhiT el hort. oil: lasts 5-7 days for killing eggs; use
Tooele Toosle June 79 July 8 gamrma- ) SFBCFF?CidB at beginning of each generation; apply at 1%
cyhalathrin Triazicide rate only when temperatures are below 80;
Uintah Vernal June 29 July 10 follow up with a different product
Utah Alpine July 2 July 12 Softiorganic
American Fork June 28 July & hort. oil (1%) Many products spinosad: every 7 days
Gencla June 27 July 7 spinosad Green Light, l:m:“-l-ulg I;“’ﬂ' “T'lus {';Bdl:-'“g et [ml}')
Gardens Alive can only be purchased online
Bull's Eye,
Monterey

codling moth Cyd-X

wvirus
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8 Commercial Tree
.. Fruit Production Guide

Home
Download Guide
IPM Methods

Special Management
Programs

Insect and Mite
Biclogy

Disease Biology
Pesticide Tables
Spray Tables

Orchard Floor
Management

Plant Growth
Regulators

Thinning and Return
Bloom

Nutrition

Orchard Irrigation
Cold Effects on Fruit
Pesticide Information

Videos

Preparing the Orchard
for Winter

Check out this list of a few fall
chores to keep the orchard
healthy owver winter and next
zeazon, like painting tree
trunks, removing apple bins,
and pruning dizeaszed limbs.

= Read More

About Us

The Utah-Colorado Commercial
Tree Fruit Guide covers pest
management and general
production issues for growing
healthy fruit in the Intermountain
West, with an emphasis on
integrated pest management and
sustainable aariculture.

Click on the image to the left to view

the pdf version of the Tree Fruit Guide.

What is your most
troublesome insect pest?

D Codling moth
O Peach twig borer
O Cherry fruit fly
O Other

Yote

Powered by SurveyMonkey



Adult is a fly; lay eggs under skin of fruit

Key diagnostic: “wormy fruit”; larva has narrow head (maggot)
Key management: prevention — kill adult flies before they lay
eggs in fruit

Key timing: cherry fruit blush color, yellow sticky traps,

DD model - Tree Fruit IPM Advisory

Cherry fruit fly ~ Walnut husk fly

(cherry)

(walnut, peach/nec)



Leafroller

Fruitworm
(all tree fruits)

(all tree fruits)

Qe o
Adult is a moth; eggs laid on leaves or limbs
Key diagnostics: holes chewed in leaves & fruit; “tied” leaves (webbing)

Key management: kill caterpillars while small; Bt, spinosad
Key timing: scout for symptoms




Late-season pests; near fruit maturity

Key diagnostics: holes chewed in fruit; frass (poop) contamination
Key management: reduce populations, exclude, protect fruit

Key timing: scout ripening fruit for symptoms

European paper wasp
(all fruits) -

European earwig

(all fruits)



Petunia
Geranium
Others

obacco Budworm

Adult is a moth; caterpillar
chews 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



http://dixiegardenerblog.org/wp-content/uploads/2011/07/Tobacoo-budworm-cropped3-1-copy.jpg
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Pear Sawfly
AKA Pear and Cherry Slug
(pear, cherry, Prunus ornamentals)

2y e
Key diagnostics: skeletonized leaves & slug-like larvae
Key management: spray, if needed (often not needed)
Key timing: summer, scout for symptoms & larvae
Use “soft” insecticides (soap, spinosad) to avoid disrupting biological control
of other insects




Treating as large of an area as possible is the 15t key to success
(neighborhood effort)

Treating in the early to mid summer when nymphs
(young) are active, but before flying adults are present,
is the 2"d key to success

Using effective products & formulations of insecticides is
the 3™ key to success

Insecticides:
Bait + insecticide (carbaryl, Nosema locustae)

| Floating , .
g e Sprays (malathion, carbaryl, permethrin,
| row cover . _ .
oy bifenthrin (check label for reg. sites)
for late-
season

protection Dust (carbaryl)
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Clear winged moth — caterpillar
Key diagnostics: sap, frass, holes

near base of trunk; pupal skins b rass caused by borer
Key management: trunk spray B TR 2 - SEEKY
Key timing: pheromone traps, DD model |4k E: A
Tree Fruit IPM Advisory :

I\ 1 _v; g
Tree Trunk =i

o>




| Shothole Borer (bark beetle)
borer (Buprestid beetle) Small (shot) holes in limbs
oxit holes in limbs Galleries (tunnels) with beetles

bark, sawdust/frass Limb dieback
ill limbs & trees (slow) Attack stressed, declining trees
d, declining trees, June/July Late summer/fall



Systemic trunk injections or soil drenches/injections
(ornamental trees)

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

O  Variable control of flatheaded borers & bark beetles

Protective trunk sprays (check product label for site
registration)

® Sevin, Permethrin, Asana, Warrior

O  Timed with when adults are active; varies with borer
species

O  Best for bark beetles






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

Which thatch layer is sustainable?



Immature stage of scarab beetles

Eat turfgrass roots

3 kinds established in UT

O]

O]
O]
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
® 1gen 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
i 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
(o) Dylox (trichlorfon)
(o) Sevin (carbaryl)

®  Selective, reduced-risk

(o) Concern (azadirachtin)

(o) Mach 2 (halofenozide)
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Turfgrass Cultural Practices and Insect
Pest Management

Diiane Alsfon, Enfomalogist = Kelly Kopp, Turfgrass Specialst

Do You Know?

- Good cultural proctices and prevention of siness
are crifical to keeping hurfgrs heatthy and pest-
fraa

= Good L
o opfimal fiming of cubiuml and pest control
sreatments.
furfigross in Hah.

‘I'lﬂen!unnl:sufin::klm!oun couse oesihetic
and econamic loss to turdgrass in Utah — in hame lowns
as well as in afhleSic fislds and on recreofional lands.
Good turigras: cuthral proctices are the prmary way o
prevent insectir and turigrass

CULTURAL PRACTICES TO PREVENT
TURF INSECT PROBLEMS

Refer to Fig. 1 far opfimal fiming of furfigrass culiural
pracces.

Mowing

Az nule, regular grass mowing height should be 2 4o
a¥in. fo promote roct growth ond siess folenance of
furigrasses. Mow regularly to avoid removing mare
than cne third of the desred leaf length ot any cne
fime. Clippings should be recycled back info fhe koan
as o source of nutrents and organic matter. Consider
raking furfgrazs areas fo remove residual chippings and
encourage upright growdh of the leaves ofteralong
wirter under snow cover.

Ferfilization

Hitragen is of pemary concem in furfgrass ferfization. In
the ety spring. apply | pound of sowrelease ritogen
serfiiz=r par 1000 2 of lown arsa. This wil heln the gros:
recover from winter siress and domage. wil also b=

ferlitzer per 1000 f:of Iawn area inlate sping fo eardy
summer. This will allow fhe grass fo enberint the warmest

Cullural Practices  |Jan  Feb  Mar  Apr  May Jun  Jul  Aug  Sep Oct  Nov  Dec

e Region

Apr_Oct

Southem Regicn

Mt Hay

Aeraticn/Culivation
Horhem Region

M.H

Southem Region Jon_ Moy

Horhem Regon -8
Southen Region —

M e hem Region

i = Mo

Feb - Mo

Southem Region

mEEE] L
Southesn Region —

LR,

podt
Jun oct
—pegcl,

Fg. 1. Turdgross cultunal proct g of

for narfhem and southem Utah.

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






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
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Green peach aphid Rosy apple aphid

Green apple aphid erry aphid
" ATYRN - Over winter as
- ' | eggs on limbs

Delayed dormant
oil spray

Biological control!




APHID NATURAL CONTROL

Convergent
Lady Beetle



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

Pineleaf




Twigs & limbs encrusted in scale
insect bodies

Limb dieback when scales are

. abundant
Chlorotic leaves

Soft Scales: honeydew (because feeding in tree phloem)
Necrotic spots on leaves & fruit



Delayed dormant oil

Insecticides in late
spring to early summer
when “crawlers” are
active

Tree Fruit IPM Advisory

San Jose Scale (all tree fruits)

Feeding spots & scales on fruits
Scales encrust twigs & limbs




Prune out infested limbs

Place sticky bands to trap the young “crawler”
stage

®  Primarily a monitoring tool

San Jose scale crawlers

N v N

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)

o

o

Soft Scales — imidacloprid (Merit, Bayer Advanced, others)

Armored Scales — dinotefuran (Safari)

Target Crawlers

©

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

o

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



Apple, Cherry
Grape

Rose

Virginia creeper
Many others

White stippling on leaves
Nymphs on underside of leaves
Flying adults — “whiteflies”




@ ©®© @ ®© ©®@ ©® ©

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)



Apple Peach Nectarine — thrips
Kill cells in developing fruit, lead to scarred, malformed fruit

Cat-facing insects:
Lygus bug Green stink bug




Boxelder bug

Mass on ripe fruit
All fruits (esp. peach)

Stink bugs also injure
fruit late in the season

e Key diagnostics: fruit dimpling & puckering; corky flesh
e Key management: spray, if needed, when observed
 Key management: “Contact” insecticides






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”




©)

©)

©)

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 begin to 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 — causes foliage and flower burn
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Beneficial Insects Health-Related Tree Fruit & Small Fruit
Fact Sheets Field & Forage Home Yard and Garden Turf
Image Galleries General Landscape Qrnamentals Vegetable
Slideshows Greenhouse/Nursery Nuisance

Utah IPM & SA Mini
-Grant Program Plant Disease Slide Shows Pesticides Slide Shows
Pesticide Information
Weather Info

Resources and Workshop Slide Show Compilations:
Links

First Detector Training

Distance Diagnostics in Utah Training
Contact Us . .
UTAH PESTS In-zervice Training: Ornamentals and Turf

UTAH PESTS In-Service Training: Tree Fruits

Fire Blight Workshop, sponsored by USU and Utah State Horticultural Asscciation
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