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Texture
Design
Variety
Function

Plant Diversity
Continuous Bloom
Nectar & Pollen
Shelter

Variety of Insect Prey
Water & Mud
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Releasing insects is the best method
® Lady beetles (or lady bugs)

®  Praying mantis

Predatory insects will stay in your garden after release

Other practices/activities don’t matter




Rely on native or natural enemies

© Most are small in body size

Conservation of natural enemies

® Avoid toxic chemicals

©® Maintain a diverse plant environment
(avoid monocultures)

Continuity in time & space

® Cultivate plants that provide quality
nectar & pollen

® Tolerate some herbivorous insects

Get a hand lens to see them!

Parasitic wasp that attacks
caterpillars
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Big-eyed bug nymph feeding
on an insect egg



NATIVE POLLINATORS




Protein and carbohydrate (sugar) food sources

®  Protein

Insect prey, pollen, bird droppings

® Carbohydrate
Flowering plants

Nectar, plant nectaries, aphid honeydew Herbs

Shelter & varied habitat Wildflowers
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Gardening for Native Bees in Utah and Beyond

Garden Plant Recommendations for Wild Bees of North America

Jome:s H. Cane

Research Enfomclogist, USDA ARS

Palinafing inssct-Biciogy.

Do You Know?

Linda kervin
Logan, UT

The Code column is useful for Ulah gardeners. Some additional species not coded ot Gor U
are suitable for Utah but only in the hot, southemmost climates (e.g. Larrea or creoscte bush)

* 900 species of native pees reside
numn.

» Somewild bes: ors supern
podinators of Utah's res frus,
raspheTies, squashes, melsns and
CUCUmDers.

* Few of our notive bees nave
much venom or any inclination fo
sting.

* Curnafive: bees use hundneds of
variefies of garden lowers. many
of them waterwiss.

* A garoen plant need not oe
native fo attract and feed nafive:

Dees,

tah i home fo more than 20 percent

of the 4,000+ nomed species of wid
bees that ore nafive fo Morth Amenica.
Except for bumbietees and some sweat
bees, our native bees are soitary, Nof so-
cial, many with just one annuat generation
that coincides with Dioom by their favorite
floral hosts. In conirast, The familiar noney-
bes iz highey social, has perennial colonies,
and was broughnt ta Morth America by
settiers from Europe. Regaries: of these
differences, however, af of cur bees need
palien and nectar from fiowers. The sugars
in swest nectar power their fight: mother
bees also imbibe some nectar to mix with
pallen that they gather. Poken is fortifled
with profeins, ois and minenals that are es-
sential for the diets of their grub-ike larvas
back af the nest.

our figwer gordens can become valuabie
cofeterias for ool popuiations of diverse
native Dees. in ur cities and fowns, native
plant communities nave been displaced
by pavement, buildings and jowrns. In the
counfryside, grain and hay crops likewise

Fig. 2 A palinator garden can ako be jze. Purple sfrigtus, front,
frecrocker pemsteman |P. eatonil], center, and biue fiax [Linum persnne}, background,
combine fo make a pleazing design.

U - Utah native
W - water-wise

G - grows in Utah

F - food product

Plants in bold italic are great choices for Utah gordeners

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

Form tels whether the usable
species in the genus are

A - annual
P - perennial
§ - shrub

T-tres

Abelig CAPRIFOLIACEAE abelic s

Acacia FABACEAE acacia w ST

Acer ACERACEAE mapie GU T

Achillea ASTERACEAE yarrow GUW P A, millefolium weedy
Aconifum RANUNCULACEAE monkshood GuU P

Agastache LAMIACEAE hyssop G P see Fig. 10

Ajuga LAMIACEAE carpet bugle G P

Allium LILACEAE omamental onions GUW P

Althea MALVACEAE hollyhock G P not double-flowered
Amelanchier ROSACEAE serviceberry GuU 5

Amorpha FABACEAE false indigo G S

Anchusa BORAGINACEAE wild forget-me-not AP

Anethum APIACEAE dill G A

Aquilegic RANUNCULACEAE columbine GuU P not double-fiowered
Arctostaphylos ERICACEAE manzanita GUW S




Predator

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

Parasitoid

® consumes (kills) exactly one individual to
complete its development

Parasite

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



Beneficial Insects & Mites
Common Cast of Characters

Parasitic

wasps & flies s Predaceous

true bugs &
beetles '

Common aphid
predators

Predaceous
mites




Introduced

Synchrony of predator

& prey /<t
Continuous food source ap II S
Shelter scales

mealybugs

Alternative food
Both adults & larvae are
predators

Habitat specific
arboreal vs. forbs



Green lacewing
most common

The larvae eat a wide
variety of prey
small insects
aphids
mealybugs
thrips
caterpillars
leafhoppers
insect eggs

Brown lacewing

Adult st
P




Adults mimic
bees

The larvae eat a variety of small insects
& insect eggs



Eat mid-sized prey
caterpillars
cutworms
slugs

Live on the ground

Nocturnal




Adult

Both adults & nymphs are predators
Prey
small insects & mites
caterpillars, leafhoppers, psylla, aphids, etc.
insect eggs




Adults & nymphs are predaceous
Eat small insects, insect eggs, &
mites




]

G251-16

Adults & nymphs are predators
Eat small insects & eggs
Note raptorial front legs




Use camouflage
and ambush to
attack prey

Their bite can hurt — ouch!
Eat small to mid-sized insects
Note their menacing beak




Native species

Eat plant-feeding
spider mites

Cannibalistic

Some also eat pollen

& nectar

Statewdide FRP Braject )
3-Regents, Hniversity of California

Western predatory mite




PARASITIC WASPS
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Tachinid Fly
Lay eggs on caterpillars
Fly larvae parasitize host
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Sustainable

® Economic and Environmental

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

® Treat only when needed




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

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




European paper wasp:
Thin waist, more black than yellow,
Upside down umbrella-shaped nests

Yellow jacket:

“Chunky” body, more yellow
than black

Paper nests in ground &
under dense vegetation
Aggressively defend nest



Place around perimeter of fields, gardens, and yards
and in spots slightly away from high human activity

Yellow jacket — predator/scavenger
© Commercial traps with heptyl butyrate bait
©® Homemade trap with raw meat

©® Locate ground nests in area - treat 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

®  Treat & remove nests




Suffocants

®  horticultural mineral oil

Cuticle disruptors

® insecticidal soap, diatomaceous earth

Particle films & Repellents

®  kaolin clay (Surround), capsaicin (hot pepper wax)
Anti-feedants & Growth regulators

®  azadirachtin (Aza-Direct, others), iron phosphate (Sluggo,
others), insect & mite growth inhibitors

Biologicals
®  botanicals [pyrethrins (Pyganic), rotenone]

®  microbials [spinosad (Success, Entrust), Bt (Dipel, others),
Beauveria (Botanigard, others), beneficial nematodes]

Inorganic minerals (can be disruptive to some beneficials)

®  lime sulfur, sulfur, copper



Carbamates

® carbaryl (Sevin)

Organophosphates

® malathion

Synthetic Pyrethroids

® bifenthrin, cyfluthrin, esfenvalerate, permethrin

Neonicotinoids (can be disruptive, generally
more sublethal than lethal) — systemic activity

® imidacloprid (Bayer Advanced Garden),
acetamiprid (Ortho Max)



UTAH PESTS ONLINE
RESOURCES
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UTAH PESTS' is a group of
Extension entomaologists
and plant pathologists that

Google™ Search

helps to solve the
thousands of plant pest

Heme izsues that concern Utah
Fact Sheets . citizens every day. The
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Pest Survey

utahpests.usu.edu e e oy CAPS ot U e o

statewide monitoring of invasive pests.




Yellowjackets, hornets and paper wasps

Er Hoagson
Exrenson Enramogy ipecaiy

What You Should Know

= Telcacer homen om2 adtps ore Sosehmeared
15030 watEs Semnsay found @ et

+ bl sscel mase: ore capatle of mpestes. tegeg
atmaur dyrg ¥ chey ‘ee rearerea.

* beer v Shen tlomed bor —or S but about BOR
o o Tngs ame lash, coozed B+ relcanacueT

* htmrgr proang raewal mmec CoMTSL OCE SOIES
©37 be £ oradeed RAOTSE PAT ate red hmatT

Paper wamps o comman ranging rsech in Usah

Fgs ' 31 Tre waps are eicted S ot ond
bes: amcr are 212 zapckee of Trgeg eat e

s ore hw et Taedy bo steg L o IR

of pecpe ore Clerps "G AGID Of Dee CiNGE Toaeeer
1o pwoee S tetaly hung weery pear Hheary 30% o
of 1ercun renovreged deatht oo arthe one hour
of e sting ko pecple wll orly espetsence 3 =dd
ool racion e mdren. pon, taelng ard Achng ot
he meg zhe l1;mEtaes Qe mose sencLE 2 ShnCan
theuid be connted Jome peogie may deseiop vence

mign Fos

ey o

l-q-.:aaﬁ!oeecno-l
Social Wosp General Des|

= Have ‘hree weisesoraed pods el
et ond tee poir of Ceor wingt

« Cove for mer roung oed decees o of
a S pepne Sorm huing sagehes

- Srgemersie 3 e er eow v ce|
Duser ceeravie mone bee Cocrer
e v we

* Cregte ar rasti ol o @ wsod 9nd o

+ Coptre prey acth Sar g ord et o

¥ 1 worey bee (ef] ona wap |

~Whi gneb o e et Pege of el beabn

+Se-venl Gfierent inds of white grubs ome found in ban
+Whie gribs prefer fo feed on furigras ook

ety turigrom can mosk whis grib feeding

hie gros are fre mos aedespress ond de-

Festten raest pust of turigros. Winde gris ow

e mrmatune o of 1ceab beeties Thers are
Tevery erabirhed ande pub et in ot inchuding
masked chafen, Way'dune beetes and the Back furi-
g=n Atoeras Fig | Most recent, Japanese beefles
were detected n Omem Utah, o 2008, Treze anile gruss
teed on furlgraus seom ond ar casabe of couing
sgrdeant mronsoie demage Fowe el fefzan zae
b succentidy monoged f= prwsest wibie ahite grut
Samage wit cultual cerrrsl mathods

'S

miock wrigrass anenius’

Moyl e Deete!

Joporsse beenet

'|'I SChaRy ICOTSh Ceates
i QO GTE SHOWN Nere
I|a=:' T STALE)

White grubs

Brin HOOgon
Extghiicn Entomoiogy Tpeciciict

European Earwig

(Forficula auricularia)
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E=mh 4-7 min how-to videos

‘Hame » Video Fact Shests

—_—
The videos beizw were creatsd by USU Exi=rsior i 1z highbght & tion and m 3 of commen insects
borislin S and diseszes found i Utah, h d H
o — omemade Insect traps
Freguectly fsk=d Questions Pests of Fruits and Vegetables Nuizance Pestr Forage and Ficld Pests
Imagz Galierizz oifling moth trapping st organic control bowmlder bug sartrel aifalfs swesp ret samolicg
SRR controfing sanwigs with traps trapping for paoer wasps

e trapping and idertificstion of spofted wing Groscphils

- low toxicity pest management

Eontactils Pests of Fruits and Vegetables O pt i 0 n S

A Codling Moth Traps
Codling math, the “worm” in apples, is the most commeon pest of apples in 1ftah,  Entsmeisgist Disss Aistor shares soms homs
remedii=s Tor trapping this pest and protecting fruit.

insect identification

insect monitoring
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Inteprated Pest Management

Integrated Pest Management

Plant Dis=ases Bees  Utsh Plant Pest Diagnostic Lab

Pest Advisories
Homz » Pest Advisories

In fodl 2010, we conduct=4 3 survey of advisory recpients Io d=termire e =ffectivenesss of

the program. Clizk hers for results. Subscribe to
Omamental Horticulture IFI Vi 1 -
» Lengscape TPM Advisory visor
Tree Fruit IPM HERE
= Trze Frufll IPM Advisory :—‘ :

» Plum Curculic Duarsnoline
» Insect Pest Biclooes
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Hbo - fowitber coim

utahpests.usu.edu/ipm
Free subscription
Timely info on pest
activity

-insects

-mites

-diseases

-nutrient deficiencies

-environmental stress
Lots of images!
IPM recommendations
Effective pesticides




PEST DIAGNOSTICS
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Google™ Search

Sep 18, 2011
What Works! 2011

Sep:20; 2011
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Cost Holiday Season

Home

Fact Sheets
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%7.00 Diagnosis
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Alfalfa Hay Testing

Tick Survey
Contact Us

Q@Q\She%

o @
: JI‘J‘!'J‘I'IrI:“I;'
Bed Bug Travel Tips ‘ ._-._._. : : e |
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Current Pest Issues

y Utah Plant Pest Diagnostic Lab
"' utahpests.usu.edu/uppdl

Top 20 Insects
Top 20 Arachnids




Diverse, healthy garden with flowering plants
®  Continuity in food & shelter in space & time
Quality pollen & nectar

®  Wildflowers, herbs, fruit trees

No toxic pesticides

®  Use cultural & mechanical pest management
practices

® Use selective, “soft” pesticides

Tolerate some plant-feeding insects

Start from the
bottom up -
healthy soil

®  Natural enemies must have food to survive
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CAPS protects Utah agriculture through
statewide monitoring of mvasive pests.




