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In the News

Predators, Parasites,
Pests, and the Paradox
of Biological Control
Jan 20, 2015

Insect Communication
Jan 13, 2015

A Taxonomic Toolkit
Ends a Century of
Neglect For a Genus of
Parasitic Wasps

Dec 15, 2014

UTAH PESTS' is a group of
Extension entomologists
and plant pathologists that
helps to solve the
thousands of plant pest
issues that concern Utah
citizens every day. The
UPPDL identifies, the IPM
Program educates, and the
CAPS Program
investigates. Open one of
the websites to get
answers!
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European Earwig
(Forficula auricularia)
Diane G. Alsion. Enfornologist = Andrew Tebeou, Groduate Student

Do You Know?

« The Eurcgmean earaeg @ an omevere 4 feeds on
detritus, fungl, plants, and insects.

« Ecraags con injure Se buds. leaves Sowen and
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“giin wingz” o describe ther leathery wings) (Fg. 1) &
nafive fo Eutope, westem Asia, and parts of Afica. The
Comman name “earsig” comes om o myth that the
nsect would cimb info he ears of humars and chew
40 the broin but i & falte. The European earwig war
#nt imvoduced nto Utah in the earty 1700 Exiobichment
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in northem Utah. f har become an insect of concem
and mterest becouse of & abundonce and oMo
feeding behaviars that make i both o pest and
benedcial nsect
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FEEDING HABITS AND INJURY
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scales, coterpilon. maggot. and mites. In contrat, Sexr
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" ogricutumal crogs. horme garders. and londscopes
ey often mquire mierventon 1o reduce her damage
fo plonts. They con alio be @ nuisance when they seek
shelfer in homes and workploce buidings

The Eurapean earwg con feed upen and damage o
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herbe, grosses, grame, ond omomental. They preter
rpe buts over frm, premotse fruts.  Eorwigs feed on
e buds. Sowen, itz ond leaves cousng drect plort
damage. reduced crop yeids, and oetthetc nury (Fig
2}, They wil occosonaly domage o vanety of sored
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LIFE HISTORY

Two biotypes of the European eanwig occur in the US
which difier by locafion [westem vi eastem siates], e
history. ond Buopean onge. In the westem LS., the
Eropean earamg has two or more generatons per yeor,
and popuations fend fo buld fo ther highest denses in
e 40 Iate sumerer
Adult - Overwintering, Dispersal, and
Damaging Stage
+ Bongate brown body with o red-trown head; ¥ 1o %
inch long.

g- 2. Commen wnite grud Dody choracters®
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Arthropods and plant
diseases:

>230 fact sheets

Health-related
Forage & field crops
IPM (general)
Natural enemies
Nuisance
Ornamental
Pantry
Pollinators

Small fruit
Structural

Tree fruit
Vegetable
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Video Fact Sheets

Home » Video Fact Sheets

Pests of Fruits and Vegetables

Codling Moth Traps
s B

fing moth, the “worm” in apples, is the most common past of apples in Utah. Entomologist Diane Alston shares some home

4-7 min how-to videos
homemade insect traps

low toxicity pest management
opftions

Insect identification

INnsect monitoring



Utah Pests Newsletter

A New Disease
of Potato
and Other

Spotight: Emerald Ash
Borer Update

Our Favorite Websites,
Books

Orchard Rescarch at Capitol
Recf National Park

New and Increasing Pests in
Turf and Alfalfa

Seed Selccting
Valuntcering

IPM in the News

URBAN AND SMALL
FARMS CONFERENCE

Vegetable production,
irrigation, good agriculrural
practices, marketing, organic
rescarch and more!

February 18 - 20 at the
Viridian Center, West
Jordan, UT. For more
information and o register,

togo: diverseagor

NEW FACT SHEETS

utahpests.usu.edu

Solanecous

in Utah

The non-culturable bacterium
'Candidatus Liberibacter
solanacearum’ is a pathogen
that causes zebra chip disease
of potato. The bacterium is
transmitted by potato psyllids
(Bactericera cockerelli). These
insects are very small and
look like black, winged aphids.
They have characteristic white
bands on their backs that

can be seen with a hand lens
or dissecting microscope. In
the field, a hand lens is also
required to see the eggs and
nymphs. The potato psyllids
have been present in Utah for
a long time, but the bacterium
was detected for the first time
in a potato sample in 2013,
and again in 2014.

The exterior of potato tubers
affected with zebra chip
appear perfectly healthy. It

is not until the tubers are
sliced for cooking that the
typical brown striations can
be seen. They are even more
pronounced when fried, giving
this disease its name.

Aboveground symptoms can
be more noticeable. Foliage
will become chlorotic (yellow)

tah Plant Pest Diagnostic Laboratory and USU Extensior

Plants Reported

Top: Zebra chip disease causes brown striations in potato

tubers, and is most pronounced on fried chips.

Middle: Diseased pepper plants will have small, deformed fruit
and pale yellow-green leaves.

Bottom: Foliage of infected tomato plants will be chlorotic,
especially toward the top of the plant.

Free, quarterly newsletter
Current pest topics

New research results
Usetul resources

Sign up to subscribe at
www.utahpests.usu.edu

continued on next page
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| INVASIVE INSECT F In the News
FIELD GUIDE for “

Google™ Search

New Hope for Fighting
Major Fungal Disease
in Durum Wheat

Jan 19, 2015
Plant Pests by Crop

Fruit IPM
Vegetable IPM

Pathogen Competition
Jan 08, 2015

Landscape IPM
Field Crops IPM

Newly Discovered
Assassin Bug Was
Incognito, But Now It's
Incognita

Dec 23, 2014

Pest Advisories
Fact Sheets

Image Galleries

Slideshows
Utah IPM & SA Mini-Grant

Program Integrated Pest Management (IPM):

_advisories

Pesticide Information = %
a comprehensive approach to pest control
WeathepInfo that uses a combined means to reduce the

Resources and Links status of pests to tolerable levels while
maintaining a quality environment.”

Contact Us

|

Utah State University is an affirmative action/equal opportunity institution. © 2015 Utah State University Integrated Pest Management
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(integrated pest management)

WWww.ipm.usu.edu
Free subscription
Timely info on pest activity
1. Tree fruit advisory
2. Small fruit & vegetable advisory
3. Landscape ornamental advisory
4. Turfgrass advisory
-insects, mites, diseases, nutrient
deficiencies, environmental stress
Lots of images!
IPM recommendations
Effective pesticides
- home garden & commercial
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Feb 23, 2015
- How to Avoid Falling

for a Jerk (or Jerkette)

Home

. Feb 23, 2015
How to Avoid Falling
for a Jerk (or Jerkette)

Fact Sheets

Frequently Asked

Questions More Events...

a
X

Image Galleries

$7.00 Diagnosis p ¢ ]
L3 .

Recent Pests HOBO Splder Questions? ‘

Alfalfa Hay Testing Chck Here! ‘

Tick Survey
Contact Us

5

Q@Q\Sheets
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Current Pest Issues

Top 20 Insects
Top 20 Arachnids
Bed Bug Travel Tips

e
1

Hobo Spiders

Utah State University is an affirmative action/equal opportunity institution. © 2015 Utah State University Utah Plant Pest Diagnostic Lab

\ WA\

ext home site map ext directory

Pest Diagnostics

Utah Plant Pest Diagnostic Lab
$7 Diagnosis
www.uppdl.usu.edu
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iagnosed or insect identified.

Integrated Pest Management
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Agriculture
Pest Survey

CAPS protects Utah agriculture through

statewide monitoring of invasive pests.
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In the News

2014 Farm Bill, No
limit on Forestry
Pesticides?

Mar 03, 2014

Stink bug saliva
proteins could lead to
new control methods
Mar 03, 2014

Example of Invasive
Bumblebee
Jan 27, 2014

UTAH PESTS’ is a group of
Extension entomologists
and plant pathologists that
helps to solve the
thousands of plant pest
issues that concern Utah
citizens every day. The
UPPDL identifies, the IPM
Program educates, and the
CAPS Program
investigates. Open one of
the websites to get
answers!

Look for this slideshow and others at
fahpests.usu.ed

USU Links >> USU Home A-Z Index calendars MyUSU directory contact

UTAH PESTS

Over 100
slideshows poste

This one posted
under

"Home Yard and
Garden”



Developing an IPM Program
for your Garden and
andscape

IPM

Sustainable

Organic




IPM: Integrated Pest Management

» Plan ahead (use preventive
stfrategies where possible)

® |Jse multiple pest management
tools

Cultural

» \Mechanical
= Biological
»Chemical

» [reat only if needed (thresholds)

» Environmentally, economically, and
socially sustainable

Preferred
Order




Keystone to IPM - Monitoring:
Target & Timing

»Target suscepfible life stages sy
= Jsually eggs and/or young eggs & nymphs

»Time the confrol for weak
points in their life cycle

For severe and recurring pests -

early in seasonal cycle when life

stfages are synchronized and Using a hand
before substantial injury has IS
occurred |

®For occasional pests - wait and
see if pest will be abundant




Scouting for Pests

®| ook at the big picture

»Pattern of plant decline/injury
»Pest injury tends to be aggregated

= Can injury be associated with irrigation
or other patterne

Look at new growth
®»Check for root/crown problems

»Hand lens for small insects and
mites Raspberry

horntail

»3SCcout eve ry 1-2 weeks WSS eele ilos i D




Cultural Control:

Healthy Plants - “Best Practices”

» Select plant species and
cultivars adapted to the site

» |Jse good plant production
practices

» fertility, water, sunlight, efc.

» For annual plants, rotate
location across years

» qvoid build-up of soll pests

» Stressed plants are more
attractive and susceptible to
pests




Cultural Control: Sanitation

= Pick up / chop up dropped
fruit

®» Remove structures / sites
where insects may
overwinter (wood piles,
garden debris, etc.)

» Prune out diseased limbs
(cankers)




Mechanical Control: Traps and
Barriers

= Traps
= Yellow jacket wasps, slugs,
. spiders

=/ Sticky bands
= Trees and shrubs

= Row covers
= Diagtomaceous earth




Biological Control Insect Groups

» Predator

» consumes (kills) two or more individuals
to complete its development

8 » Parasitoid

» consumes (kills) exactly one individual 1o
complete its development

» Pqarasite

®» consumes, but generally does not cause
the death of one or more individuals;
reduces growth rate & health of host




Beneficial Insects & Mites

Cast of Common Characters in the
Garden

Parasitic

wasps & flic Predaceous

true bugs &
beetle]

e LOsewi
N . Syrphid

Common aphid | - Iy Beetle
predators

EN Predaceous
mites




Beneficial Insects




Lady Beetles




Lacewings
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Lacewing eggs
are laid on stalks

Green
Lacewing
Egg Cluster

Green lacewings
lay their eggs
in clusters




Brown
Lacewing

EQgs

Laid singly




Lacewing
larva
preying on
aphids

Siphoning
mouthparts




Syrphid Fly/Hover Fly







Syrphid or
Hover Fly Adult

Mimic bees
& Wasps —
black/yellow
stripes on
abdomen

Flies have
large eyes

Feed on
nectar
at flowers



Minute Pirate Bug




Predatory Mites

Typhlodromus
Western predatory

.y . et
W e «
7. (e

Balustium mite

-

Phytoseiulus
mite




Parasitoids (Wasps, flies)
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Parasitoids (Wasps, flies)




Parasitoids

Wasps
parasitizing

insect

eggs
& scale
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Misconceptions About BIO|OgICCI| Con’rrol
in the Home Garden

®» Releasing insects is the best method - No

» | ady beetles (or lady bugs)
Praying mantis

Predatory insects will stay in your garden
after release - No

®» Other practices/activities don’'t matter -
No




Beneficial Insects Need a Diverse Diet &
Shelter

» Profein and sugar food sources

» Protein
»|nsect prey, pollen, bird droppings

Flowering
»Sugar plants
»Nectar, plant nectaries, aphid honeydew aCles
' ’ Wildflowers

» Shelter & varied habitat



Biological Control: Enhance Biodiversity

» Djversity across the landscape

»Djversity throughout the season
and from year to year

mNeeds o be the right kind of
diversity!!




The Abractive Garden

Texture
Design
Variety
Function

Plant Diversity
Continuous Bloom
Nectar & Pollen
Shelter

Variety of Insect Prey
Water & Mud

-
e
=,

- ..’



Native Pollinators




Gardening for Pollinators & Beneficial Insects
WWW.U'l'CIhpeS'l'S.USU.edU = Fact sheets: Insects-Beneficial
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Garden Plant Recommendations for Wild Bees of North America

ENT-133.09 Seplember 2007

This table contains nearly 200 garden plant genera with species whose flowers are sought by wild bees of North America.

Gardening for Native Bees in Utah and Beyond

James H. Cane
Research Entomoiogist, USDA ARS
Polingfing insect-Biclogy, Management, Systematics Research

Form tells whether the usable
species in the genus are

The Code column is useful for Utah gardeners. Some additional species not coded a3 G or U
are suitable for Utah but only in the hot, southernmost climates (e.g. Larrea or creocsote bush)

Linda Kervin
Logan, UT

G - grows in Utah A - annual
U - Utah native
W - water-wise

F - food product

P - perennial
§ - shrub
T-tree

Do You Know?

* 900 species of native bees resice
n Uran.

* Some wild bees ars supern
paolinators of Utah's tree fruits,
raspberies, squasnes, meions and
cucumbers.

Plants in bold italic are great choice

* Few of our native bees nave
much venom or any inclination to
sting.

Abelia abelic S
* Ournative bees use nunareds of
varieties of garden flowers, many - ¥ W g
of them water-wise. Acacia ocacka w ST
* A gorgen piant need not be Acer ma ple GuU T
native to attract and feed native
Dess. . W A - -
Achillea yarrow GUW P A. millefoliu
U tah s home to more than 20 percent Aconifum monkshood GU P
of the 4,000+ named species of wid ~ .
bees that are native to North America. Agastache hyssop G P see Fig. 10
Except for bumblebees and some sweat
bees, our native bees are soiitary, not so- Ajuga carpet bugle (e} P
cial, many with just one annual generation
that coincides with bioom by their favorite Allium omamental onions GUW P
floral hosts. In contrast, the famiiar honey-
bee is highty social, has perennial colonies, + ) o 4 ven
ana was brought fo North America by Althea hollyhock G P not double-flowered
seftiers from Europe. Regardiess of these . N . N
differences, however, al of our bees need Amelanchier serviceberry GU S
polien and nectar from fiowers. The sugars
in sweet nectar power their fight; mother Amorpha false indigo G S
bees ako imbibe some nectar to mix with
polien that they gather. Polien is fortified Anchusa wild forget-me-not AP
with proteins, ois and minerals that are es-
sentiat for the diets of their grub-iike larvae o CAE " ~
back at the nest. Anethum APIACEAE dill G A
Our flower garcens can become valuable Aquilegia RANUNCULACEAE columbine GU P not double-flowered
cafeterias for local poputations of diverse L
native bees. In our cifies and towns, native A \ Arctostaphylos ERICACEAE manzanita GUW S

plant communities nave been d spiaced
by pavement, buildings and lawns. In the
countryside, grain and hay crops likewise

Fig. 2. A polinator garden can akio be waterwise. Purple Penstemon sfriofus, front,
$recrocker pensiemon [P. eafoni], center, and biue fax [Linum per=nne], background,
combine fo make a pleazsing design. '
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Protect, Conserve &
Promote Native Insects

» Diverse, healthy garden with flowering plants
» Continuity in food & shelter in space & time

» Quality pollen & nectar
» WVildflowers, herbs, fruit trees

®» No foxic pesticides

®» |Jse cultural & mechanical pest management
practices

» Jse selective, “soft” pesticides
» [olerate some plant-feeding insects

» Natural enemies must have food to survive

Start from the
bottom up -
healthy soil




FRUIT INSECT PESTS




Codling Moth

= Caterpillars bore into fruit

= Moths emerge in spring

= EQggs laid on fruit & leaves

= ]stinstar larva bores into fruit w/in 24 hr

= Chemical control: target newly hatched larva;
timing based on moth trap catch info. & degree-
days in your area

= Tree Fruit IPM Adyvisory

= acetamiprid/Ortho (14 d)

= carbaryl/Sevin (14-21 d)

= gamma cyhalothrin/Spectracide (14 d)

= spinosad (7 d) egg & 1stinstar

= malathion (7 d) ! S

= CM virus (CydX; 7 d) B
= Sanitation: pick up dropped fruit ﬁ . -

.




Mechanical Control: Codling
Moth

P

Pupate inside silken cocoons on Fruit bags to exclude codling moth eggs
trunk Place bags over 3/4” diameter fruit
Corrugated cardboard band -

“mass-trap” to reduce population




PTB larva feeding on
peach shoot

Peach Twig Borer g

- \\..
.

* Over winter as young larvae on limbs; brown
caterpillars burrow inside twigs from bloom to
petal fall; 2nd & 39 generations enter fruit, usually
at the stem end

* /Delayed Dormant Spray: Dormant oil +
permethrin or gamma-cyhalothrin (by first pink) —
targets twig boring OR At-Bloom Sprays: 2 Bt
sprays (early & full to late bloom)

* Fruit Protection: same insecticides as for CM
timed with trap catch and degree-day info. or

apply at shuck-fall & repeat if needed
* Tree Fruit IPM Advisory
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Yellow jacket:

“Chunky” body, more yellow
than black

Paper nests in ground &
under dense vegetation
Aggressively defend nest
(painful sting!)



Wasp fraps

» Place around perimeter of garden and yard and
in spots slightly away from high human activity

» Yellow jacket — predator/scavenger

» Commercial traps with heptyl butyrate bait

» Homemade trap with raw meat

» | ocate ground nests in area - freat with insecticides
& remove

® European paper wasp — fruit-eater

» Homemade trap - liter plastic bottle with diluted fruit
juice (1 part juice: 10 parts water) — ferment juice (1/4
tsp yeast) + 1/4 tsp liquid dish detergent (add piece
of ripe fruit to excel fermentation)

®» Treat & remove nests




Aphids

= Suck fluids from leaves & stems; curl
leaves; produce sticky honeydew;
black sooty mold growth

rotect young trees, older frees can
tolerate more aphid feeding

Controls: Dormant oil at green tip
stfage

Insecticidal soap, horticultural oill,
azadirachtin, malathion

Biological control: lady beetles,
lacewings, syrphid flies, parasific
WASPS




Spider Mites

Feed on leaves; produce webbing; injury
appears as white speckles; severe feeding
leads to bronzing

Mites build up on broadleaf weeds
(bindweed, knotweed, mallow, prickly
ttuce); reproduce rapidly in hot weather

Cultural controls: Avoid mowing, herbicides,
drying of vegetation - prompts mites to move
into frees

Avoid mulfiple applications of pyrethroid
iInsecticides (permethrin, gamma-cyhalothrin)

Biological conftrol: naturally occurring
predatory mites & small lady beetle

Chemicals: horticultural oil, insecticidal soap




Aphid & Mite Mechanical
Control

Stiff spray of water every 2-3 days
ntil aphid or mite numbers decline

Best if initiated before leaves are
tightly curled (aphids) or extensive
webbing & leaf injury occurs (mites)




VEGETABLE AND HERB
INSECT PESTS




Squash Bug

Adults & nymphs suck fluids from
plant leaves, stems & fruit

= “Sudden wilt" — disruption of xylem
vessels

= Congregate in plant debris under
plants

= Cultural controls: Remove garden
debris in fall, nearby woodpiles or
other protected sites (adults over
winter)

= Hand pick or destroy eggs & nymphs

= Chemicals: spray when first detect
nymphs, drench undersides of leaves
& stems

= kaolin clay (Surround), malathion,
carbaryl, neem oil




Corn Earworm

= Caterpillars feed on new silks & ear
tips; reduce pollination & damage
ear tips; allow entry of molds &
affract other insects (sap beetles,
earwigs)
Cultural control: Early crops avoid
injury (silk before mid July)

= Protect young silk; difficult to
control worms once inside ear tip

= Chemicals: carbaryl, permethrin,
pyrethrin, neem oil, oils applied to
silkks (reapply every few days)




Tomato Hornworm

= |LARGE green caterpillars with horn
on tail

= Feed on fomato, eggplant, potato

= Consume large amounts of foliage
and buds in a short time period

= Remove by hand

= Chemicals: Bt (Dipel, Thuricide),
spinosad, many others

= Parasific wasp — white cocoons on
caterpillars




Landscape Ornamental
Pests




Bark Beetles




Conditions that Promote Bark Beetles

Drought

Trees on dry, sloping sites
wRllee stress
» Dry soils in spring and fall

» Supplemental irrigation is absent or
inadequate

Longer, hotter growing seasons

» More bark beetle generations

Warmer winters

» Higher overwinter survival, more
generations

Cyclic populations of bark beetles
» Established populations in an area

» Spread from foci / sources




» |ps hunteri & I. pilifrons
®» plue & Engelmann spruce
» oS pini
» ponderosa & lodgepole pine
lps confusus
pinyon & singleleaf pine
Banded elm bark beeftle

= Scolytus schevyrewi

= elm
Shot hole borer

= Scolytus rugulosus

= qapple, pear, cherry, hawthorn
Black walnut twig beetle

= Pityophthorus juglandis

= plack walnut

Primary bark beetles in urban landscapes of Utah

and @
concave
depression

2516021

lps are tiny! 1/8 — 3/8 inch long



Distinguishing characteristics of bark beetles

@ How do

£ = hey feed |
S SO ond tunnel |8
& in frees?

)
)a-,_‘\ A

; "“-v‘ v'iq“:"‘"é'.-;""-":ifﬂ -4.'::;4:‘199‘ . ol
pruce Ips galleries: “octopus arms” Elm bark beetle galleries: “radiating arms”

W -

'*' - - ~
Rl g o
T e -

Size, shape,
and color
& spine
patterns

on adults

5467675 UGA2164055

Adult Pinyon Ips hind end Banded elm bark beetle adult




Key Ips management strategy:
Prevent tree siress

» Avoid dry planting sites

® slopes, south-facing

» fast-draining soils, inadequate irrigation

= Provide deep irrigation

» ?-4 inches water/month for established
frees

» /Avoid over-crowded plantings

Avoid compacted soils

» construction sites

®» Prevent mechanical injuries

®» Remove Ips-infested trees (foci)
®» remove infested wood

» properly dispose: chip & dry, remove bark,
burn




Ips control: Insecticides

Preventive application
» when infested trees are in the neighborhood
Save trees infested < 30%
» | oss of central leader will permanently distort tree shape
Apply insecticide to entire bole & interior of lateral limbs
» Spring (March) before beetle flight
» Daily temps >50°F

» Kill beetles when chew thru insecticide-soaked bark
» Fall (Sept)

High pressure (> 250 psi), drenching spray to run-off, professional
applicator & equipment

= Thorough coverage!



Examples of effective insecticides

Carbaryl (carbamate)
» Carbaryl 4L, Sevin XLR
Bifenthrin (pyrethroid)
» Bifen XTS

®» Onyx

Permethrin (pyrethroid)

» Astro

» Hi Yield 38 PlusHomeownss

1-2 applications per year

To date, systemic insecfticides have not shown good efficacy



Sanitation: Treating infested wood

®» Promptly remove wood from the
landscape

» >2-3 miles from host trees

» Check wood for live beetles

g S5

= Kill beetles within wood s pp, larva, and adult within
» Remove bark gallery tunnels

» Chip wood & spread to dry

» Coverlog pile with clear plastfic

» >]30°F for a month (summer)

» Burn wood

ver infes’rd Iog with clear plastic
to kill bark beetles with heat
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Scolytus spp.: EIm bark beetles

UGA2164061 UGA5158030

Banded elm bark beetle  European elm bark beetle |
Scolytus schevyrewi (1 /smwps mulﬁsfr_iqfu‘s_ ,(1 /16-1 /8 i,;hch)_: s |

AT 3 | A Dying elm ’rrees
.’-A’r’rock elm (Amerlcon Slberldn Engllsh rock), v

| Prunus spp willow, Russnon olive, possibly Zelkovo

Vector Du’rch elm disease (funqu

1 Galleries with “radiating arms”
External twig & branch crotch feg




Elm bark beetle & Dutch elm dlsease
'(DED) management

= DED resifs’rdn’r:_elm cultivars

» ‘Valley Forge', ‘New Harmony!,
‘Amencon Liberty’, ‘Princeton’

» Preven’rlve msechades

» adult emergence Iv\oy -June (1-3
gens/yr)

-» ccmopy limlbs, ond upper frunk

Sy bifenthrin, cyperme’rhnn perme‘rhrm
carbaryl | |

'®» Prune outinfected limbs
= prown vascular fissue in limbs, twigs

= Severroof graphs between elm trees
(fungus spread)




EiIm bark beetle & DED fact sheet
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Elm Bark Beetles and Dutch EIm Disease

: DID YOU KNOW?

v Two MmO Lok Doalte speciad SIOCk alm hees n
Ulai both con ranvst Dutch Elm Disscse [DED)
leoding 10 ree degth. decine, or Cheonic stress.

¢ Preveniive Yectments such os folor Insecicide
QPERCARON, MIvering root grapiis Datween rees,
nwcictie lungcidew and proper pruring of of-
facted areas can minimize Yorsmesion of DED.

WWW.quhpeS'TS.USU.edU
Fael sheetsliia i @
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Shothole Borer: Scolytus rugulosus

Hosts: Prunus spp.

cherry, apple, pear, hawthorn
< 1/16inch diam holes
1/8 inch long beetle

UGA5158046

-Cut out infested
limbs

-Keep trees healthy
-Attack stressed
trees
-Insecticides at
peak adult

nree flights:

% ! ¥ spring & fall




Walnut twig beetle
Pityophthorus juglandis '

= Vectors free-killng fungus  eesramsr
Thousand (.‘:nnlzlers I):fea:ee 0: :illlack Walnut

» Thousond Conkers DISGCISG

» Prlmow hos’r black
walnut

= can OTTCICI( & kill other T Nl e

Thousand Cankers Disease of Wolnut

WOan.I.S . . L : i R . o : (Goosmlﬂ-ﬂ.c:‘ m?rbldc,:v)' :

» Prlmorlly aftack I|mbs > %
_inch diam

®» Colorado STOTe Umv Pes’r
Alert (online) |

» USU Fact Sheet

» Wwww.utahpests.usu.edu

For at least the past decade, an unusual docline of Mack walout (faglans sigra) has been
sbservod in sevenl westom s PRS0




- Thousand Cankers Disease Symptoms

» Yellowing & -
fhinning of upper f I

crown
®»Deathof

orogressively o8

larger branches ;*
=Rapid wit of i

foliage (final M

stages) : ki o | L =l
»~ 3 yrs fo kill frees EEL. TTEE

Geosmithia morbida cankers and black walnut
limb death




. Dlstrlbuhon of walnut twig beeﬂe &
'ihousqnds cankers dlsease

| -Black walnut tree death in Utah
first noficed in eorly 1990’s

-First UT WTB spemmen - 1988
-Arizona walnut, Juglans major,
may be native host for WTIB
-Earliest specimens: 1898 (NM)

| F igure 3. Dastribution of the walnut twig beetle and thousand cankers disease. In green

are states and the California county of Los Angeles with records of the species prior 1o £
1960 States in orange have reported the insect since 1988, The recent (2010-2011) WGanT 'I'ng beeﬂe OdUH ] /] 6 InCh

records from states east of the Mississippi are presently known only from limited areas: | YEIlOWISh-Iorown color
Tennessee/Knox County and surrounding areas; Virgmia/Richmond; and
Pennsylvania/Bucks County.




Management of WTB and TCD |

= No controls for fungus —
prevention of beetle
\ Catack e
= Preventive insecticides
= Spring & summer - same:
__products as for other BBs
‘= Sanitation " |
oW EROTIAR e
= Removal & disposal of

Rfested wood e T
» Quarantines on transport
- of black walnut wood to
some states




Monitoring walnut twig beetle

= USFS Entomology Team developed
pheromone Trop

» |dentified oggrego’rlon pheromone
®» Pheromone- baited funnel ’rrop

» Trapped WIB from Rlohmond (N) ’ro
Cedar City (S)

» Contech ph_er.omone lure & fUhneI,_
~frap available from Forestry
Distributing

= www.forestrydistributing.com = P|ch Trgps ~1o ft h|h
near host trees




» Prevention!!
= Maintain tree health / prevent stress
» Planting site, irrigation, protection
» Sanitation!

Promptly prune affected limbs or
remove infested trees

» Properly dispose of infested wood
» Chip, tarp, burn, dispose >3-4 miles
» |nsecticides (preventive)

» Timed for spring and fall (adult flight
periods)

» Good coverage, high pressure, soak
bark

Bark Beetle Take-Home Points

Mountain pie beetle has devastated
Uinta Mountain pines in some areas



‘Scale Insects

European
Elm
_Scale

Soft Scales

Lecanium
- Scale

Oystershell
- Scale! |

Armored Scales 1.




Scale Infestation
Symptitoms

680-34

Twigs & limbs encrusted in scale

: ¢ Limb diebback when sCoIes are
Insect bodies '

abundant

Chlorofic leaves Soft Scales: honeydew (because feeding in free phloem)

Necrofic spots on leaves & fruit



Scale Mechanical Control

- Prune outinfested limlbs

» P|CIC€ sticky bands to trap the young
Hcrawler” stage (late May — July; fiming vones

Wlﬂ"l species)
= Primarily @ monitoring tool

3

"4@?.;'
S

4
“d

San Jose scale crawlers

Tongle’rrop & duc’r ’rope
sticky band Black pineleaf scale crawlers



Scale Insechmdes
» Dormant O|| Spray . (2-4%)

» Spring — at bud break — smothers overwintering scales
= Systemic soil drench or injection

» Sporing (Po's’r-bloom)

= Soff Scales - imidacloprid (Merit, Bayer Advanced, others)

» Armored Scales — dinotefuran (Sq'fori)' — ornamentals only -
= Target Crawlers -

®» June to July (vanes WITh spemes s’ncky bands ’ro
mom’ror)

»horticultural oil, insecticidal soap, carbaryl (Sevin), dinotefuran
(Safari,) pyriproxyfen (Distance), buprofezin (Talus),
azadirachtin (Azatin, Neem oil), synthefic pyrethroids (Tempo,
Talstar, others), malathion
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Emerald Ash Borer: Invasive — not in
Utah, yet...
Boulder, CO

Emerald Ash Borer is on our doorstep
= Nafive to Asia

» Flatheaded beetle (Buprestidae) (~1/2
inch)

» | arvae feed on inner bark disrupting
water & nutrient transport

» First found in the U.S. in Ml in 2002

» Killed nearly 60 million ash trees (~50 mill
in southern Michigan)

» Attacks mature trees (olive family,
Oleaceae)

» Ash: all species of North American ash

» White fringetree (Chioanthus virginicus
L.)
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Monitoring




Knowing When or Whether to Treat

ST, NNV TR

®»No threshold has been set

»\When present, frees should be protected
= within two miles of attacked tree

»Profective trunk, branch & foliage sprays

- Pyrethroids: bifenthrin, cyfluthrin,
permethrin

= cdrboaryl
\®» Systemics — inject, drench, or bark spray
«/ dinotefuran
Imidacloprid




Management Practi




) Movmg ﬁrewood kllls trees.

} A7 ;s«’.g- IR, o R e NI Tt Tt
Ash wood is used for all sorts of important things, including hand tools, 5‘ ‘i S e 3&‘ T VI e 7 =
furniture, guitars, hockey sticks — and baseball bats! Protect our national pastime! i T e 3 *»%k

Don't move firewood!

DON’T MOVE FIREWOOD

Our forests are threatened by nonnative insects that can kill large n
Three recently introduced insects—emerald ash borer, Asian longhol
Sirex woodwasp-are wood-infesting species that can be transported Ig
firewood. Once transported into new areas, these insects can become
kill local trees. We must STOP THE SPREAD of these insects and protect our

How you can Il!|l!'

« Leave fi do not itto d:

« Usefi from local

Ifyou have moved firewood, burn all of it before leaving you T Help stop ihe
e - AR spread of exofic pests

BRING FIREWOOD INTO NORTH DAKOTA!

.~ Stop the Emerald Ash Borer
: StopTheBeetle.info

HELP STOP INVASIVE PESTS .
== ONAZ 1




Turfgrass Insects




Turf Insect Pests — Turf IPM Advisory

UNIVERtSaI$Y Turfgrass IPM Advisory

extension

W LF
Seasonal Turfgrass Pest Update, Utah State University Extension, Fall 2014 PESTS

Turfgrass Integrated Pest Management

An integrative approach to the management of turfgrass insect pests, diseases and
weeds is most effective. Often, prevention is the best strategy and management
practices can help grasses to resist and recover from pest damage.

News/What to Watch For

New information is available regarding billbug activity and management in the state, including a new
insecticide option. We also have a new insect pest to contend with in Utah. Crane fly has been found
in the state for the first time this year. Of course, routine fall management practices are also a priority

now.

Billbug: Activity in Turf and a New Insecticide Option

Billbugs (Sphenophorus spp.) are a primary pest of
turfgrass in the Intermountain West. Adult weevils
deposit eggs in turf stems. Larvae then emerge
from the eggs and feed within the stems. Mature
larvae feed on roots below ground, and eventually
pupate with adults emerging from the soil.

Although the adults do feed on turf aboveground,
the majority of turf damage results from larval
feeding and is seen as severe discoloration
resembling drought stressed turf, and in severe
cases plant death.

IS/

Most of what we know about billbugs comes from
research conducted in the eastern U.S., yet we find
many differences in Utah and the Intermountain
West. In the Intermountain West, there is a
complex of three billbug species that occurs
simultaneously including the bluegrass, hunting, and
Rocky Mountain billbugs. In some isolated spots,
the Phoenix billbug also occurs. In other regions of
the U.S,, only one and sometimes two of these
species will be present as major pests.

Current predictive models for billbug activity do
not appear to be a good fit for predicting billbug
populations in the Intermountain West. For
example, first occurrence of billbugs in Logan, UT
in 2014 was more than one month earlier (60
degree daysso; April 12) than what would be
predicted by the current Base 50 degree day (DD)
model* used in the east (280-352DD; May25-31).
Recognizing these differences is key to improving
the timing and resulting efficacy of management
strategies that are available.

" Phota by N. TEsaret, Kadsak State ol ersity

Summer Patch (Magnaporthe poae)

Necrotic Ring Spot (Ophiosphaerella korrae)

cool (40-60°F) and moist
conditions, may be compounded by drought and

Fe ble Conditic d ly warm air temp es Fe ble Conditic
(60-70°F) and high soil pH. Excessive N fertilization in the
spring. compaction.

Summer patch (SP) damage appears as circular
patches or rings from 6 inches to 3 feet in
diameter. Patches are initially off-color and
prone to wilt, eventually turning yellow or straw-
brown. Outer edges of the patch are usually
orange or bronze. Affected plants have rotten
roots, rhizomes, and crowns and pull easily from
the turf. SP has been positively identified in
Millard, San Pete and Salt Lake counties
this summer/fall.

Cultural Practices

Fertilization with sulfur-coated products or
ammonium sulfate can help moderate pH and
minimize SP development. Practice deep and
infrequent irrigation. Alleviate thatch buildup and
compaction.

Resistant Turfgrass Varieties

Kentucky bluegrass: Midnight, Everglade, Everest,
NuDestiny, Granite Seed Co. Corsair, America, and Blue
Velvet show resistance to SP, but are still susceptible
under high disease pressure. Perennial ryegrass is
immune to the disease.

Fungicide Options*
Azoxystrobin (Heritage), myclobutanil (Eagle),

propiconazole (Banner MAXX, Propiconazole Pro),and
azoxystrobin + propiconazole (Headway).

Necrotic ring spot (NRS) primarily infects Kentucky
bluegrass, though it may also be seen in annual bluegrass
and tall fescue. The disease damages the roots and
crowns of the grass plants and the first symptoms are
small, light green patches of turf that get larger over
time. Frequently the turf will survive the infection and
re-grow in the center of the patches, giving them a ring-
like (“frog eye") appearance. NRS has been positively
identified in Beaver, Cache, Davis, Salt Lake, San
Pete, Utah,Wasatch, and Weber counties this
summer/fall.

Cultural Practices

Maintain the highest mowing height possible and
prevent drought stress. Core aerate once
annually to reduce thatch and avoid over
application of N fertilizers.

Resistant Turfgrass Varieties

Kentucky bluegrass: Midnight, Award, NuDestiny, Blue
Velvet, America, Jump Start, Everglade, Everest, Ginny I,
and Langara show resistance to SP, but are still
susceptible under high disease pressure. Perennial
ryegrass is also highly resistant to the disease.

Fungicide Options*

Azoxystrobin (Heritage), myclobutanil (Eagle),
propiconazole (Banner MAXX, Propiconazole Pro,
Fertilome Liquid Systemic Fungicide), and azoxystrobin +

5

Cyanobacteria (cont’d)
Solutions

Eradication of cyanobacteria is not possible. However, increasing mowing height can reduce the
problem. Grass will be less stressed and can tolerate the toxins better and the bacteria will not be able
to crawl all the way to the tip of the grass where they cause the most damage.

When cyanobacteria are a severe problem three weekly applications of fungicides containing
chlorothalonil can help control the problem. Fungicides with other active ingredients like
myclobutanil or azoxystrobin are not effective.

More information can be found http://www.paceturf.org/PTRI/Documents/0008sj.pdf.

-Claudia Nischwitz, USU Extension Pathology Specialist

Chinch bug damage to turf. Image courtesy of Katie Wagnel
State University.

Chinch Bugs (Blissus spp.)

We're continuing to see chinch bug activity this summer in several Utah counties. Typical chinch bug
damage is comprised of patchy dieback that forms larger patches and in severe cases, complete lawn
loss. Feeding damage can often mimic drought stress; however, chinch bug damage will not respond to
increased watering as a drought-affected lawn would. Feeding damage is often worse on plants that are
already affected by drought.

In Utah, chinch bugs seldom need insecticidal treatment unless the population has exceeded threshold
levels and damage is evident. Effective insecticides include bifenthrin and other pyrethroids. Preventive
management practices include proper irrigation, regular fertilization, reducing thatch via power raking
and core aeration, avoiding the use of broad-spectrum insecticides that can reduce beneficial insects,
and over-seeding or replanting a lawn using endophyte-enhanced grass seed (see Spring 2012 Turfgrass
IPM Advisory).

-Ryan Davis, USU Arthropod Diagnostician




White Grubs

®» |mmafure stage of scarab
beetles

® Eqaf furfgrass roots
» 3 kinds established in UT
» May/June beetle

May/June beetle gk turfgrass
Ataenius

» Masked chafer
» Black turfgrass Ataenius

®» Japanese beetle - Orem
eradication program

Masked chafer  Japanese beetle

Not to scalel



White Grubs

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

® | gen per yr— masked chafer
®» | 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




White Grubs
1-3-year life cycle

Spring Summer Fall/Winter

Systemics
‘l' Contact materials

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




White Grub Management

» 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 soll
zone to spend the winter

®» Broad-spectrum
» Dylox (trichlorfon)

» Sevin (carbaryl)

» Selective, reduced-risk
» Concern (azadirachtin)

» Mach 2 (halofenozide)
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What You Should Know
*Wnte grubs are Me Karval oge of 1Carab beetes
*Several gifferent xina: of white grubs are found in Utah.
*Wnite grubs prefer 1o leed on turigrass roofs.

“neimy turgrass can mask whie grub feeang

e gruDs ore e MOsT WIOESPread and oe-

structive insect pest of turigrass. White grubs are

e immature form of 500rab beeties. There ore
severcl eslcbishec white Grub species in Ltah, including
Masked onaten, MOy/ June Deenes. Ona e DIaCK turt-
gross Atoenius (Fig. 1). Most recently, Jopanese beetes
Wwere Oetecied in Orem, UIan, in 2004, These white grubs
feec on turigrass roots Gna are copabie of oausing
signiscont economic damage. However, Rrfgrass can
De successfuly MaNagea 10 prevent vEdie wnite grub
aamage with CUTura!l CONIO! MEOods.

} S

May/June beetle’

Black turtgrass Atoenius?

Masked chafer Jopanese beetie!

Fig. |. White grubs are actually scarab beefies
Common scarab beefie adults are shown here
(NOT TO SCALE)

Publisned by Ulah Siate Untversity Lxtenuion and Utoh Piant Pest Diagnostc Lodosalory

White grubs

£nn Hoagson
Extension Entomology Specialist

INT-104-07 March 2007

Damage Symptoms

White grups chew of e Turtgrass fo0ts Near 1he sou
surfcce or juit Delow the thatch layer Eany sgns of
while QruD SomOge InClude grass witing of yelowing:
however, the inficl feeding injury often goes unnoticed
unTk Drown paiches of turf San 10 Jevelop. Whihe QruD
feeding comage can be Most GPPCTENt In the Iate
SUmmMer when Qrubs are neany fuly developed. Small
patches of ayng furf can quicky join togemer f gnao
ceruity & exmemery nigh.

Grub-0amageda turlgrass becomes loosely attached 1o
e 50 a5 e 1001 Ore CONUMEd. Heavily Somaged
turigros: can feel spongy ana easdy put oway from the
5ot surfoce. Drougnt conaifions can make urigrass inry
appear wone

Descripfion

AQuUt 1COTCE Deete: are identded Dy 18 ona coor
ponem. Acutts range in size from 3/14 - 1" ana can be
19N, DOWN or DIOCK (Fig. 1). SCOMD Deenes one S1ouT,
OVaHNOped. GNG hove CLBDEd aNtEnnce. AUt have
@ por of norsened forewings Coked eiyITa ana o Pair
of memoranou: hndwing: for Signt The fint par of leg:
are moailea 10 Nep DUow In e 50l 10 Iay egEs. Some
QOUIts Ore NOCILMG! ana are only active Gt night

Many of he white Grub IPRcies e50DISHEd in UIaN 0ok
smiiar 10 each other but vary In sze. Moture Grubs range
in 3@ from 3/8 - 2°. In GENeral. gruDs are C-ShaPed ana
nave three por of Ihorocic legs (Mg. 2). The heoa cap-
Wie 5 OOk DUT The DOdY Il USUORY CreQMY WNER In Color
White grub species icentiication i often not necessary
DECOUse The CUMUIDI CONMO! PrOCTICes are simiar The
arrangment of nar ana spines on the posterior end of
e gruD, CoMed The raster. & O OSTINQUENING feanre
between species [Fig. 3]

Fig. 2 Common white grub body characters®
page |

White Grub Management

Before applying insecticides, reduce
thatch layer to <% in or aerate turf to
Increase penetration

Apply 2 to % in water to move
insecticides info the root zone

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

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



Nuisance Bee Problems




Nuisance Bees: Sweat Bees
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Gardening and Landscaping Practices for
Nesting Native Bees

James H. Cane, Research Entomologist, USDA ARS

Do You Know?

« About 1,000 species of nafive bees reside in
Utah; few of them are social.

+ Some wild bees excel of polinating Utah's free
fruits, raspbermies, squashes, melons and cucum-
bers.

*  Most of these native bees nest sofitarily under-
ground.

« Others nest above ground in pithy or holiow dry
stems, or in beetls burows in sound dead wood.

+ Simple landscoping ond gardening pracfices
can provide the essential nesting needs of many
of cur native bees.

tah is home to about 1,000 named species of native

bees, with saveral hundred species living in any one
valey and odjocent montane habitats. Urbanization
takes its toll on native bees, but many species can persist
with a little help from gardeners and kandscapers. Like
birds, bees have two primary needs in life: Food (fora
bee, pollen and nectar) to feed themselves and their off-
spring, and a suitable place to nest. An earlier fact sheet
{ ) offers
a rich fapestry of garden fliowers that provide bees with
nectar and/for polien. We know far lass about occom-
modating the nesting needs of our native bees, but there
are certain practices that faver or disfavor their nesting.

Fig. 1. Biliant green Agopesiemon bee emerging om a
ground nést in a suburban lawn.

Fig. 2. Nest lumnulus [so heap) thiown up by the bee Haliclus
rubicundus nesting amid a decoralive pabbile mulch.

Fig. 3. Nest with cocoons of the bee Hoplits sambudi excavaled
in the pith of a dead sumac twig.

- 7 ey
Fig. 4. Lealcutier bee cells in a mud nest buit by dint douber
wasps (photo courlesy of Diane G. Alsten, Ulah Stale Uriversiy).

GROUND NESTING

At least three-fourths of our native bee species nest in

the ground. Among these, only some sweat bees and all
bumblebees are social; the rest are solitary, meaning that
each female has her own nest. Ground-nesters make a
cylindrical nest tunnel. On fiat ground, the enfrance is
typically centered in a small cone of excavated sail that
remains until removed by rain or wind. Diverse insects
also tunnel in soil, however, so to be certain thatitisa
bee's nest, the resident bee must be seen coming or go-

ng.
Atiractive Substirates

Nest sites of seemingly suitable soil can be created, but
many years may pass before the site ks discoverad by o
colonist bes. Moreover, nests of many bee species have
never been seen or described. For these reasons, there

& little experimental evidence to guide gardeners and
landscapers in the creation of attroctive soil substrates for
bees. Recent research shows that at least one common
ground-nesting bee, Halictus rubicundus, prefers to nest
amid a sparse swiace mulch of siream pebbles or cob-
oles rather than in mere bare ground (Figs. 2 & 5). Vertical
banks of heavier soil, ¥ ot least a foot high, will attract
nesfing by some bees, especially various sweat bees. In
nature, these bees like to nest in cut-banks of sireams.
Keeping some small patches of welkdrained bare sunny
soil surfoces can attract nesting too.

fig. 5. A bare aarth slope with nesting Holictus rubicundus bees
was sodded in Ihe fall 1o control erosion. Rather than socrifice
its nesting oggregation, however, a long stip of shallow reck
pebble rmuich was provided over bare soll. Severd thousand
emerging bees nested in the rock rmuich strip the folowing
sxing.

Landscaping Practices to Avoid

Sprinkler irigation. Most odvice about sail subsirates

for bees describes pracfices to avoid. In Utah, imiga-

fion is ubiquitous. Bees seem able fo perceive imminent
rainstorms, and will race home ahead of the downpour.
Consaquently, when the rainstorm ends, females can dig

UPPDL, 5305 Oid Main Hil, Logon UT 84322,

upwards and emerge from ther nest to crient and contin-
ue foraging. In contrast, sprinkler imigation offers no such
waming cues fo a foraging female. Females returning to
an imigated nest site are confronted with mud, altered
visual landmarks, and cbiiterated nest enfrances. Too of-
ten a poor female remains lost and ultimately abandons
her nest altogether. Therefore, avoid overhead irigafion
duwring daylight hours — water at night when mother bees
are home, or use drip during the day.

Fig. 6. Landscoping labiic, which greund-nesting bees are un-
able 1o penetrate.

Weed barder fabric. Impenvious surfaces preciude
ground-nesting. Pavement obviously is a problem, ol
though surprisingly, some species readily use a gravel fire
frack or dirt road. Buried or surface weed-barrier fabric

is just as impervious for o bee as pavement (Fig. 4. Usa it
judiciously, not ubiquitously. Weed barmier s impenetrable
for all other burrowing invertebrates, too, notably earth-
worms. Soils beneath weed bamiers become compacted
and less permeable with fime.

Thick turf and mulch. Bees generally will not nest in thick
turf, presumably owing o its dense tangle of fine shallow
roots. As with weed barrier, dense furf has its place. If
you are alreody gardening for bees, then the gardens
themselves can offer soil surfoces suitable for bee nest-
ing, provided that they are not 100 thickly mulkched. Thick
mulches of bark, wood chips or loose gravel are kewise
impenatrable for ground-nesting bees. This fact can be
used to persuade bees fo abandon an inconvenient
nesting site by simply strewing the mulch in the autumn.
The following year, bees can emerge through it un-
scathed, but wil fly elsewhere rather than retumn 1o nest.

Poge 2
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