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New Vegetable Viruses Detected in Utah

New plant diseases that emerged in 2017.

Claudia Nischwitz
Associate Professor and Extension Plant Pathologist
Utah State University

claudia.nischwitz@usu.edu

I have been at USU since August 2010. I am an Associate Professor and Extension plant
pathologist. I work on plant disease detection and management mainly for vegetables

and tree fruit. I do diagnosis of pathogens on all crops.
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Genetic “disease” problems
Seedborne High plains virus in corn

Return of Watermelon mosaic virus and
CIEWES

Tomato spotted wilt virus

New hosts for curly top in Utah
Russet mites on tomato
Potato virus Y




Genetic “disease” problems

* Onion - variegation
» Corn — leaf lesion mimic
* Tomato — fruit pox




Onion variegation
e Symptoms:
—Yellow stripes and streaks on leaves

—Abnormal development of bulb or
variegated bulb ’
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Howard F. Schwartz, Colorado State University, Bugwood.org




Corn — leaf lesion mimic

« Symptoms:

— Occur when plants with mutation are
stressed (drought stress, heat stress)

—Yellow spots on leaves that eventually
coalesce (look like bacterial disease)

—Reduced yield and quality loss







Corn — leaf lesion mimic

* Any corn variety can be affected
* Nothing that can be noticed beforehand

» Seed companies should not harvest seed
from symptomatic plants

 No management options once symptoms
emerge

* Prevention of symptom development:
Reduce stress on plants if possible




Tomato — fruit pox

* Any tomato variety can be affected

» Symptoms occur when fast growing plants
and fruit is exposed to high temperature

» Often the side exposed to the sun is

affected




Tomato — fruit pox

* Symptoms:
—Small, brown spots on ripe fruit




Seedborne High plains virus in corn

Hosts: Corn, small grains and grasses

High plains virus usually transmitted by wheat
curl mite

Especially problematic in rotations of corn and
small grains with strip till or no till

Can be seedborne

HPV symptoms in corn consists of white to
chlorotic streaking and frequently stunting of
plants that are infected early




Seedborne High plains virus in corn

* Plants infected early on either die or are
stunted

* Infected seed may not germinate







Return of Watermelon mosaic virus

2012 — 2014 high incidence of WMV in Utah
2015 and 2016 low Iincidence

2017 increase in incidence WMV observed in
some counties as well as Papaya ringspot

virus (closely related to WMV)

Transmitted by aphids in non-persistent
manner (have to feed on infected plant every
time before transmission)




Return of Watermelon mosaic virus

» Affects summer squash, winter squash,
pumpkin and zucchini

» Causes color breaking and warts on fruit
 Mosaic and distortion of leaves

 Fruit with warts and color breaking is fine

to eat
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Return of Watermelon mosaic
VIrus

 Management:

— resistant summer squash varieties (some are
GMO)

— Good weed control
— Avoid planting next to alfalfa
— Non-host border crops




Watermelon mosaic virus -
Border crop trials

* Border crops
— Pepper and eggplants
— Borders about two feet

— Planted border crops two weeks prior to
seeding summer squash

e Results

— Plots with no border had about 40% infected
plants

— With border 10%




Watermelon mosaic virus -
Border crop trials

e Results

— Difference was especially noticeable in corner
plots that had two edges




Tomato spotted wilt virus

« TSWV is an important pathogens of tomato,
pepper, tobacco and peanut in the U.S.

It is becoming more and more frequent in
Utah and established in the farmscape

The virus is transmitted by thrips

"hrips have to acquire the virus as larvae to
be able to transmit it as adults. Once larvae
are infected, thrips carry and transmit the
virus throughout their entire lifespan




Tomato spotted wilt virus

« TSWV is not seedborne
* Plants get infected early in the season
e Symptoms:

— Necrotic spots on leaves

— Wilting

— Stunting of plants

— Necrotic rings on immature fruit
— Chlorotic ringspots on mature fruit




Tomato spotted wilt virus
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Tomato spotted wilt virus

 Management:
— Good weed control

— Resistant tomato varieties (Finish Line,
Fletcher, Crista, Red Defender, BHN 602 and
Picus)

— No resistant pepper varieties
— Reflective mulch
— Insecticides for thrips control




New hosts for curly top viruses

e Beets
 Chards
« Amaranth




Symptoms

e Beets

— Crinkled leaves, yellow stunted plants,
discoloration of vascular tissue in tuber

 Chards
— Crinkled leaves, yellow stunted plants

 Amaranth
— Yellow leaves, stunted plants
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New hosts for curly top viruses
i N Beet




New hosts for curly top viruses




New hosts for curly top viruses

Amaranth




Russet mites on tomato

* Eriophyid mites
* Need a strong hand lens or dissecting
microscope to see them

« Cream to pale orange colored




Russet mites on tomato

* Other hosts: Potato and pepper but
usually not a problem on those hosts

* Symptoms:
— Bronze discoloration of leaves and stems
(russeting)
— Severe infestations, stems will lose their hairs

— Fruit: russeting and cracking od fruit, uneven
ripening
— Plants will die from severe infections




Russet mites on tomato

www.growingproduce.com




Russet mites on tomato

 Management:
— Applications of sulfur or Abamectin

— Remove alternate weed host like nightshade
and morning glory




Potato virus Y - Potato

Three strains: PVY©, PVYN, PVYNTR

PVY© cause mosaic symptom on leaves,
no tuber symptoms

PVYN cause necrotic lesions on leaves,

no tuber symptoms

PVYNTN cause necrotic lesions on leaves,
and ring spots on tubers that extend into
flesh (Yukon Gold very susceptible to
tuber necrosis)




Potato virus Y - Potato




Potato virus Y - Potato

* Transmitted by aphids and equipment

* Main spread and introduction to fields:
iInfected seed pieces

 Management:

— Certified seed pieces (best option but no
guarantee)

— Remove infected plants from field




Downy mildew of spinach

Symptoms:
— Leaves turn yellow

— Gray fungus growing on the underside of the
leaf

-Host: Spinach
High humidity and cool temperatures

Dispersal:
— Airborne spores
— Seedborne and thought to be seed transmitted




Downy mildew of spinach

« Symptoms can develop and the pathogen
can decay the leaf tissue while stored in
bag when non-symptomatic leaves are
harvested




Downy mildew of spinach

» Consists of many races
— Newest race iIs race 16

 Management:

— Fungicides need to be applied before
symptoms occur. Aliette 80 WDG, Ridomil
Gold, Revus or copper-containing products

— Resistant varieties
No variety is resistant to all races but several
have resistance to many varieties




Downy mildew of spinach

Variety

3665 (F1)

Anna (F1)

Baker (F1)
C2-606 (F1)
C2-608 (F1)
Carmel (F1)
Corvair (F1)
Emperor (F1)
F91-415 (F1)
Flamingo (F1)
Gazelle (F1)
Kookaburra (F1)
Persius (F1)
Red Kitten (F1)
Reflect (F1)
Seaside (F1)
Space (F1)
Viceroy (F1)
Woodpecker (F1)

High resistance Intermediate resistance
Races 1-5, 8, 9, 11-12, 14

Races 1, 3,5

Races 1, 3, 5,8, 9, 11,12, 14

Races 1-9, 11-16

Races 1-7, 9, 11, 13, 16

Races 1-11,13

Races 1-12, 13

Races 1-10

Races 1-2

Races 1-11 Races 12-13
Races 1-13

Races 1-13, 15

Races 1-3, 5, 8, 9, 11, 12, 14, 16

Races 1-13, 15

Races 1-11

Races 1-12 Race 14
Races 1- 3, 5-6, 8, 11-12

Races 1-2

Races 1-15




Tobacco Mosaic Virus/Tomato Mosaic Virus: Symptoms, Transmission and Prevention of Infection
Virus del mosaico del tabaco/Virus del mosaic del fomate

TRANSMISSION
La transmision

wwwaitonline bv
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TMV/ToMV Ts transrritted
from handling contaminated
tobacco products. ThV/Tohy
is alse transmitted by handling

infected plants.

TMV/ToMV es fransmitide
por el manejar con las manos
los productos de tabaco
contaminados. TAMY [ToMV
también es transmitido por
el manejar con las manos las
plantas infectadaos.

Once a plant is infected
with TMV [ToMV the virus
will contaminate the seeds
and subseguently infect the
seedling.

Una vez que |a planta sea
infectada con TMV/ToMY el
virus contaminara las semillas
de la planta misma y después
infectard los semilleros.

SYMPTOMS IN TOMATQ, PEPPER AND PETUNTA
Las sinfomas en el fomate, pimiento y las petunias

MANAGEMENT AND PREVENTING
TRANSMISSION
El mantenimiento y el evitar la fransmisicn

TOMATO/TOMATE

*  Symptoms vary by variety and

TMV/ ToMY strain.

Brown rings or sunken lesians

occur on susceptible fruit.

Dark and light green modeling
will oceur on some varieties

on leaves.

*  Lassinfomas de tomate
varian per la variedad y la cepa
de TMY TolV.

= Anillos marrones con un halo
o lesiones sangrado marrones
ocurren en fruta susceptibles.

+  Sihfomas de mosaico
se produciran en algunas
variedades en las hojas. A veces
son dificiles de ver.

Transmission can be prevenied by
dipping tools inte 20% powdered
milk suspension before use.

Se puede evitar la transmisién al
undir las herramientas en una
suspensién de 20% leche de polvo
antes de usar.

PEPPER/PIMIENTO

. Cnly leaves show sympfoms.

. Cak leaf pattern.

* Yield loss of fomalo and
pepper plants is between
5-100%.

PETUNIA/PETUNIA

Symptoms can be seen on
flowers.

+  On purple flowers darker spots

appear.
s On other flowers white spotfs
appear.

+  En pimiento, sélo las hojas
mostrardn sinfomas.

+  Esun modelo de la hoja de
roble.

* lapérdida de rendimiento
de las plantas de tomate y
pimiento es enire 5-100%.

Trainsmission can also be
prevented/managed by wearing
clean gloves while working with
plant.

Transmisién fambién puede ser
evitada/mantenido al vestir
guantes impios cuando se frabaja
con la planta.

EXTENSION$
UtahStateUniversity

Authors: Claudia Nischwifz, Brooke

. En las petunias. las sintomas se Ofei B oo

ven en las flores.
»  Enflores de coler purpura
aparecen manchas mds oscuras,
= Otras flores manchas blancas
se muestran. Las hojas no pueden
mestrar sinfermnas.




Thank you for your attention




Advanced IPM Tools for Small-Scale Vegetable Production

I will review fundamental and advanced tools for managing vegetable insect pests with
an integrated pest management (IPM) approach. I will include IPM for some of the

difficult to manage insects on the small farm: squash bug, spider mites, and

grasshoppers.

Diane Alston
Professor and Entomologist
Utah State University

diane.alston@usu.edu

I am an extension and research entomologist for Utah State University. I serve as the
Utah Extension Integrated Pest Management (IPM) Coordinator. This program aims to
increase the implementation of IPM on Utah lands (agricultural, urban, range, and
forested) through demonstration and education. The Utah Extension IPM program is an
interdisciplinary collaboration that involves faculty and staff from across the state. I also
co-direct the Utah Plant Pest Diagnostic Laboratory. The UPPDL provides services in
pest identification and management recommendations to the citizens of Utah I study
and provide outreach education for fruit and vegetable insect pest management in

Utah. I am an avid gardener and trail runner.
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FOR SMALL-SCALE VEGETABLE PRODUCTION

Diane Alston, Entomologist
Utah State University
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February 22, 2018
Viridian Events Ctr., West Jordan



Vegetable IPM Resources

Utah Vegetable Production & Pest Management Guide (online & pdf)
Production (soil nutrient & water management)

IPM (pest monitoring & identification)
Insects & Diseases

Pesticide Tables

@ UTAH VEGETABLE fa

Home  Topics»  PDF Site Search

Utah Vegetable Production &
Pest Managemeni Guide

vegetableguide.usu.edu

s '17"‘3}“'
Praduction Insects Diseases
References
About

IPM {Integrated Pest Management) Pesticide & Herbicide Tables

Precautionary & Equal
Opportunity Statements



Insects & Diseases

e Brassica

e Cucumber, Pumpkin, Squash
e Onion

e Potato

e Tomato, Pepper, Eggplant

e Sweet Corn

e Coming soon:

— Leafy greens
= Arugula
e Collards
e Lettuce
e Spinach
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Pesticide & Herbicide Tables

Brassica -

Cucumber, Pumpkin, Squash -

Melon =

Onion -

Herbicides — Commercial

Insecticides - Commercial

Insecticides - Home

Insecticides Commercial

Table 10.3. Insecticides registered for COMMERCIAL use on Sweet Corn in Utah, organized by Mode of Action (MoA).

Active Brand Name Residual
Ingredient (days)

carbaryl Carbaryl, 1A 3 X X X X
Sevin
methomyl LannateR, 14 5 X X X X
Nudrin®
chiorpyrifos Chiorpyrifos?, 1B 10 See  Seelabel Seelabel  See Seelabel  See  See
Lorsban label label label
ethoprop Mocap® 1B (++) X
malathion Malathion, 1B 5 See See label See label See See label See See
Fyfanon label label label
phorate Thimet? 18 (++)
chlorpyrifos + Bolton®, 1B/3 10 X X X X X ]
gamma- Cobalt?
cyhalothrin
chlorpyrifos + Cobalt 1B/3 10 X X X X
lambda- Advanced®
cyhalothrin
chlorpyrifos + Stallion® 1B/3 10 X X X X X
zeta-

cypermethrin



USU Extension Pest Advisories

Fruit
Vegetable
Landscape
Turf

Timely Integrated Pest Management Aleris for Fruits, Vegetables. Landscape Omamentals, Turf, and Urban Areas

Y - 2017-FRUIT
Fall Orchard Chores

- 2017-FRUIT
lems at Harvest

VEGETABLE [PM ADVISCRY » 2017-VEG
Post-Harvest Cleanup, Tomato Russet Mites,
and Diseases

VEGETABLE IPM ADVISORY - 2017-VEG
Sunburn/Sunscald, Squash Diseases, and
Spider Mites

O Auy 017

LANDSCAPE IPM ADMISORY -
Honeylocust Pests, Pine Pitch Mass Borer

@ Apri

7- LANDSCAPE

LANDSCAPE IFM ADVISORY «
Slime Flux, Herbicide Injury
@

016- LANDSCAPE

TURF IPM ADVISORY - 2018- TURF

Winterkill, Snow Molds
-

ADVISCRY » 2017-TURF
ion, Necrotic Ring Spot, Overseeding

0, 2017

Squash Diseases
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Brown Marmorated Stink Bug Status in Utah

Srown marmorated stink bug adult on carn leaf

Brown marmarated stink bug (BMSB;
Halyomorpha halys) is an invasive insect
from Asia that is o nuisance pest of homes
and landscape smamenals, and an
econamic pest of various fruits, vegetables,
nuts, and other valuable crops.in Utah. It
was first detected in the U.S. in Pennsylvania
inthe late 1990s ond has since spread fo ot
least 44 U.S. states [www stopbmsb org).

BMSB was first detected in Utah (Salt Lake
City) in 2012 by the general public and

by 2015 was causing nuisance problems

in ports of northern Utah. BMSB is
currently found in Utah, Salt Lake, Davis,
Weber, Box Elder, and Cache Counties.
BMSE is strangly ossociated with urban
developments and railroads (Wallner et al.
2014), possible that it will become
established in other portions of the state. This
field season, the Uoh BMSE team scouted
for BMSB in ornamental hosts, and fruit and
vegetable crops throughout northem Utah,
For the first fime, agricultural damoge due
to BMSB feeding wos confimed, and many
individuals in Utah reported damage to the
USU BMSB team.

‘Ornamental Hosts

Cody Holthouse, o USU graduate student,

is studying BM5B phenclogy and plant

host use in uiban-agriculturol londscapes,
and is olso conducting biological control
surveys. He has found EMSE on more than
40 omaomentol hosts, with high numbers on
catolpa, chakecherry, Siberian pea shrub,
commaon lilac, and apple. Other North
American studies have revealed that BMSE
uses at least 200 hasts from annuals fo frees,
and ore mast commonly found on non-native
woody plants. Further, BMSB uses diferent
host plants throughout the growing season,
and alllife stages are mare commanly
observed on angiosperms (flowering

plants) than gymnosperms (e.g., conifers)
(Bergmann et al. 2016). Therefore, seleciive
planting of non-hasts, such as gymnosperms,
may help reduce the agricultural and
nuisance past status of BMSB (Bargmann et
al. 2018).
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High Tunnel Arthropod Pest Management

Use of high tunnels or field greenhouses
is o popular production method in Utah

ta substantially extend the lengih of the
growing seoson. Tunnels can provide
bencfits beyond femperature regulation,
such as increasing humidity, shading, and
reducing populations of some pests through
exclusion and concealment. However, some
insect and related pesfs can thrive in the
plosfic-covered environment. If planis are
irrigated with driplines, the dry soil between
plant rows is a conducive location for ant

nests. Moist, shaded plants con be afiractive
N N P L

son in a cold locat Utal

Some of the primary faciics that can be used
to effectively suppress pests in high funnels.
include:

* Place floating row cover over
susceptible plants for concealment
and to exclude pests that have entered
the high tunnel. Row covers, or low
funnels, can exclude insects that fly
or jump onto plants, including thrips,
flea beetles, laathoppers, whiteflies,
aphids, leafminers and grasshoppers.
Additionally, curly top virus infection of
N o L

Utah Pests
Quarterly News

Timely pest-related news articles
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BROWSE IPM
Advisaries
Agricultural Pests
Omamental Pests

Fact Sheels
Fruit
By using integrated pest management (IPM), you can minimize pest damage to your agricultural and omamental plants Vegelable
using a combination of factics. while still protecting human health and maintaining the environment. Presentations

IPM and Sustainable Ag Mini-Grants

Weather Information

Resources
Contact Us

LU
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Integrated Pest Management
Subscribe to the
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Management
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‘Cooperative Agriculiural Pest
Survey
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Pacific Northwest Insect Management

Handbook

PACIFIC NORTHWEST ———

l;est Management Handbooks Plant Disease  Weed  Pesticide Safety ~ Order Printed Handbook

Quick find: Insect crop pests
Agronomic Crops

Insect Manager| geeprotection

Legume, Grass, and Field Seed
Crops

Hay and Pasture Crops

Horticultural, Landscape, and
Ornamental Crops

Livestock

ING PEST: Spat‘ ne Fruit Pest

Nut Crops
| |

Small Fruit Crops 2
Print-friendly version: | &

his: | ¥ B
Tree Fruit Crops E®

Vegetable Crops

This handbook is intend
management of importd Yegetableseed Crops
Structural and Health Pests

‘egarding the control and

commercial growers, CO{
chemical industry repres Integrated Pest Management
Master Gardeners and HiEesteidefgplicason

Characteristics of Insecticides

Quick find: Crop pests

Enter a few letters of a crop name to find associated pests

Hot topics

* EMERGING PEST: Spotted Wing Drosophila-A Berry and Stone Fruit Pest
= EMERGING PEST: Brown Marmorated Stink Bug-A Pending Threat to Pacific Northwest Agriculture
= Emerging Pests in Pacific Northwest Ornamentals

pnwhandbooks.org/insect

PACINIL NORTNWEST

Pest Management Handbooks Plant Disease » Weed « Pesticide Safety » Order Printed Handbook

Insect | Vegetable Crops | Vegetable Pests / Common Pests of Vegetable Crops

Vegetable crop pests-Garden symphylan

Share This:

» B B

Print-friendly version: &

Pest description and crop damage ¢

o
T

Biology and life history Eggs,

n any mont 1 CE



Squash Bug

» Squash & pumpkin
» Adults & nymphs suck fluids from plant
leaves, stems & fruit

= “Sudden wilt” — disruption of xylem
vessels

» Congregate in plant debris under plants

= Overwinter in protected places, under
crop debris




Squash Bug

= Sanitation: Remove garden debris, nearby
woodpiles or other protected sites (adults
overwinter)

= Use clean cultivation
» Early plantings more susceptible to damage
» Hand pick / destroy eggs & nymphs
» Duct tape removal method
» Floating row cover over transplants
» Chemicals: spray when first detect nymphs,
drench undersides of leaves & stems

= kaolin clay (Surround)®, acetamiprid,
azadirachtin/neem oil®, bifenthrin,
esfenvalerate, zeta-cypermethrin, pyrethrins®,
carbaryl, novaluron, dinotefuran

= Rotate chemical modes of action to avoid
resistance




Squash Bug Fact Sheet

PEsTs fOCT sheet

by Utah State y

and Utah Plant Pest Diagnostic Laboratory

UtahState

UNIVERSITY

extension

ENT-120-08 Avgust 2008

Squash Bug
(Anasa ftristis)
Diane G. Alston, Entomologist = James V. Barnhill, Weber County Agriculture Agent

What You Should Know

* In Utah, the squash bug is primarily a pest of

squash and pumpkin.

Plant injury includes leaf necrosis, scamed fruits,

and rapid plant wili.

Squash bugs are prone to develop resistance to

insecticides and adulis are difficult to kill.

+ Best management is achieved by suppressing
squash bugs when eggs or nymphs are first
detected.

+ Prevenfive cultural and mechanical confrols

should be the first line of defense.

One egg cluster per plant is the freatment

threshold

quash bug [Anasa tistis] & a “true bug™ with piercing-

sucking mouthparts (Order Hemiptera) in the leaf-
footed bug family (Coreidoe). It is commeon throughout
fhe U.5. and found from Canada to Ceniral America.
Adults (Fig. 1) emit a foul odor when disturbed and may
be called “stink bugs™; however, frue stink bugs are in a
different frue bug family. The insect spends the winter
in the adult stage. In the late spring to early summer,
adults seek out young cucurbit plants on which to lay
eggs. Aduls and immatures (called nymphs) (Fig. 2) feed
on leaves, fruits, and vines. Typical feeding sympioms
include yellow to brown spots on leaves, and if feeding &
heavy, entire leaves will turn block and dry cut. Feeding
on fruits can cause scars and desiccated, sunken areas.
Entire plants may wilt when squash bug-feeding severs
xylern vessels in vines. Injecfion of o foxin duing feeding
has been proposed as a cause for rapid plant wilt, but no
salivary toxins have been confimed in squash bugs.

Early to mid season population reduction is critical to
effective squash bug management. Squash bugs are
prone to develop resistance to insecficides and adulis
are difficult to kil Sustainable management relies on
culural and mechanical practices. such as crop residue
removal, resstant culfivars, crop rotation, maintenance of
healthy plants, and hand removal of eggs and nymphs.

Fig. 2. Immature squash bugs, or nymphs.'

HOST PLANTS

All cucuriits are hosts, but pumpkin and sguash are

maost atfractive; cucumber, melons ond gourds are less
atfractive. Pumpkins, *Hubbord® and yellow (straightneck
and crookneck) squash are more severely domaged
thon other squash varietfies.

LIFE HISTORY

There is one generafion per year in northern Utah, A
parfial second generation may occur in southern Utah,
but that hasn't been documented.

utahpests.usu.edu
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UtahStateUniversity P

Fact Sheats
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THAT CONCERN UTAH CITIZENS EVERY DAY

Bees and Other Pollinators
Educational Videos
Contact Us

UTAH PESTS PROGRAMS
Utah Pests Home

Pest Identification Guides

Integrated Pest Management
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In Search of Soybeans Resistant to the Brown b et Qagnosi: Lk
Marmorated Stink Bug

The invasive brown marmorated stink bug "will eat almost anything. Survey
Among ils targets is soybean, the number-fwo crop in the United States.

Researchers at the U.S. Department of Agriculture’s Agriculfural Research

Service are working to identify soybean breeds that exhibit resistance to

the pest

Cooperative Agricultural Pest

Read Mare

Butterfly Color Patterns Reveal Clues About the
Genes That Build Insect Wings

Researchers at the University of Manitoba studied color pattemns in various
species of bulterflies, including painted ladies (Vanessa cardui), and the
underlying genes that drive those pattems, revealing a previously
undetected compartment boundary that may exist in the wings of all
holometabolous insects.

Read Mare

Are cities affecting evolution?

In the first study to taks a comprehensive look at the way urbanization is
affacting evolution, researchers say & found a ‘waks-up call for the
public. governments and other scientists




Spider Mites

Bean, Corn, Melon, Eggplant,
Pepper, Pumpkin, Squash

e Twospotted spider mite (most common)
e Bank’s grass mite (corn)
e Pierce leaf cells with mouthparts

— Suck out cell contents

— Gray stippling damage

— ‘Mite burn’

e Populations increase rapidly under hot,
dry conditions

e More prominent along field borders
— Weeds alternate plant hosts
e Yield loss can be severe

e Infestations usually begin in lower plant
and move upward




Spider Mite Monitoring &
Management

e Scout to detect mites early

— Select older, lower leaves — look for
stippling, webbing, dirty leaves

— 10 — 30 x magnification hand lens
— Shake leaves over white paper
e Adequate irrigation
— Mites like it hot & dry!
— Sprinkler irrigation — wash mites off
e Control weeds
— Field edges (sources of mites)
e Avoid creating dust
e Avoid excessive nitrogen fertilization

e Minimize broad-spectrum
insecticides (kill mite predators)




Miticides

e abamectin (Agri-Mek)

e acequinocyl (Kanemite)

e azadirachtin / neem®

e bifenazate (Acramite)

e etoxazole (Zeal)

e fenbutatin-oxide (Vendex)
e hexythiazox (Onager)

e horticultural oil ©

e insecticidal soap®

e spiromesifen (Oberon)
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Mite Biological Control: Natural
Enemies

Western flower thrips
-eat eggs

Western predatory mite
-eat eggs & nymphs

/ o '}'—

Predatory true bugs:
Minute pirate bug

Spider mite destroyer:

Lacewing larvae Big-eyed bug small, black lady beetle



Grasshoppers

e Redlegged (Melanoplus femurrubrum)
e Differential (Melanoplus differentialis)
e Twostriped (Melanoplus bivittatus)

e Migratory (Melanoplus sanguinipes)

Redlegged



Grasshopper Biology
& Management

e Overwinter as eggs within pods (50-
100 eggs) in upper 2 inches of soil

— Lay eggs in undisturbed soil in late
summer — early fall

e Eggs hatch in mid- to late-spring
e Nymphs (5 instars) feed on nearby
plants

e Nymphs migrate to attractive plants
when rangeland vegetation dries up

e Treat large areas bordering open
lands

e Cultural: Floating row cover — open
up during pollination




Biological

e Nosema locustae — biological insecticide (NoLo, Semaspore)

e Specific to grasshoppers (microsporidia)

e Must be applied to early- to mid-nymph stages for good
efficacy

e The pathogen will spread to other grasshoppers




Chemical

e Baits:
— carbaryl + wheat bran
— Nosema + bran
— Reapply after rain/irrigation, place
inside PVC pipe to keep dry
e Sprays:
— Pyrethroids (many)
e cyfluthrin

e deltamethrin
e pyrethrins®

— Insecticidal soap

e Recruit neighbors for community-
wide grasshopper control efforts




Grasshopper Fact Sheet

U T A H

PEsTs fQCT sheet .

Published by Utch Slate University Extension and Utah Plant Pest Diagnostic Laboratory ENT-131-0%

Community-Wide Grasshopper Control

Marion Muray, IPM Project Leader

Springtimea, while grasshoppers are still nymphs, i the best fime
fior commurities or neighborhoods to wark together to sup-
press grasshopper populations. Treafing as wide an area as
paossible is the key fo success. When grashoppers become
adults, they can trovel great distances and may not remain in
one area long enough for an insecticide fo be effective.

HOW TO IDENTIFY NYMPHS

Grasshoppers go through five nymph stages before becoming
adults. Look chosely at a few individuals fo assess the size of
their wing pods (s2e diogram below and table at ight). Gross-
hoppers that are able to fiy have aready reached the adult
stoge. Mobility increases affer the 4th instar, so insecficide
treatments are not as effective on 5thinstar, or adult stoges.

=3

e \
Y

st Instar 2nd Instar

Wing pads rounded, with no
distinct venalion and no
wvisible bulge at apax.

Wing pads rounded, with na
distinct venation and slightly
wisible bubae at apex

3rd Instar 4th Instar
Wing pads with venation, Wing pads blunt, directed
more sharply triangular backward, but nat extending
and pointed downwarnd. beyond the first abdominal segment.

Wing pads mare pointed, diracted backward and
exiending bayend the second abdominal segment.

University of Mebrasia Exterzion

Seplember 2009

Stage Size
Ist instar 1/4 inch
2nd irstar 3/8inch
3rd instar 1/2inch
4th instar 34 inch
5th instar 1inch
Adult 1.5inches

Mote: Size is opprodmate. and depending on spe-
cies, can vary by 1/4 fo 1/2 inch.

Newly hatched grashopper nymphs

WHERE TO TREAT
open fields roadsides
hedgenows droinage ditches

boundaries batween yard other weedy areas
and open space

TREATMENT OPTIONS
1. Bait + insecticide:

» wheat bran + carband or Nasema locustoe (a natural
grasshopper pathogen) that must be consumed
spread evenly through the habitat, grasshoppers eat
the bait as they are foraging for food
+ easy to apply, but exparsive
* selectively kil only grasshoppers and other foraging
insects
must be reappled frequently and immediately following
watting events [rain, sprinkler imgation]

« very effective option

2. Dust [corbanyl):
* exsy to apply, but expensive
+ does not readily adhere o folioge and must be reap-
phed fraquantty
1 Sprays (malathion, carboryl, permathin, bifenthrin)-
+ less expensive, but must have the equipment to apply
= adheras fo plant material
* kil on contact, or when grasshoppers eaf foliage

EXAMPLE MATERIALS

There are over 500 products registered in Utah for grasshop-
per contral. Below are some popular exomples. See pre-
cautionary statement at the bottom of this page.

Baits Sprays
Comy's Bug Bait Sevin
Deadine Bug Bait Malathion
Liky Miller Grasshopper Bait pearmethrin:
Savin 5 Bait Basic Solufions
Eco Bron 7% Bonide Eight
*NOLO Baoit Bictogical Gordons
*Iplanet Natural Semaspore Bait Spactracide
{planetnatural.com) bifenthrin
"allectus
Dust IBrigade
Sevin “Sniper
TMaktar
that cant focustas and must be ape

plied at early mymph sioges: 'not for edible plants; resticted use

FOR MORE HELP
Some county weed offices will provide sprayers to use far
free, but the applicator must purchase the insechicide.

USDA-APHIS is responsible for conirol programs against
grasshoppers on public lands. When grasshoppers ocour
at high rumbers, owners may join together to receive state
and federal aid in planning and conducting a Cooperafive
Grashopper Me Program.

DAMAGING SPECIES IN UTAH

Adulis are 1-1%7 long. This i the most widely distibuted
species, and prefers fall forbs, grasslands, meadows, crop
borders, rangeland, and roodsides.

Adulis ore
1%7 long.
and ve

in fields,
open
wonds
and along
the edges
of water,
and feed
on grames,
weads,
and crops.

Dravkd Cappaert, M3

Twostiped grasshopper (Melanoplus bivittatus)

Adults are 14 - 2 long, and prefer tall, lush, herbacaous
wegetafion, and reside in ditch banks, roodsides, and crop
borders. This species can be a major pest in small grairs,
alfalfa, and com. It is one of the first species to oppear each
seasan.

Migratory
Adufts are 17

long and prefer
forbs, grassiands,
and meadows.
This grasshopper
COuses Mons Crop
damage than
any other species
of grasshopper
on small grains,
alfalfa, clover,
wagstables, and omamantals.

For maore information see: Evans, Edward, and Ein Hodgson. Wah Pests Focl Sheel: Grasshoppers. USU Exfension. ENT 12508, June 2008,

ha wie, minsca,
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More than a bad smell: Detection and Control of the Brown Marmorated

Stink Bug

Several crops are at risk from feeding by the invasive, brown marmorated stink bug.
Learn about its current distribution, whether it is causing economic damage in the West,
how to monitor for it, and its lookalikes. Dr. Lowenstein is managing the BMSB project
in Oregon to investigate a potential biocontrol, the Samurai wasp, and he will also

include a description of his work on this important parasitoid wasp.

David Lowenstein
Research Associate Post Doc

Oregon State University

David is an ecologist and entomologist at Oregon State University whose primary
responsibility is to manage the Brown Marmorated Stink Bug Project, including
potentials for biological control using the Samurai wasp. Before coming to OSU, David
worked in IPM of vegetable crops in the Midwest and studied pests and pollinators in
urban agriculture. He holds a PhD in Ecology and Evolution from University of Illinois-

Chicago, and an MS in Entomology from University of Wisconsin.

Back to Top
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Damage
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BMSB feeds on a wide range of vegetables, including eggplant, lima beans, okra,
pepper, snap beans, sweet corn, and tomatoes. Sweet corn, Not cucurbit or brassica
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ore on State COLLEGE OF AGRICULTURAL SCIENCES X
s Brown Marmorated Stink Bug

Report a parasitized BMSB egg mass or samurai wasp sighting
Visit here for information on identifying and reporting parasitized eggs.

Report a BMSB Sighting

In or around a home or In a vehicle or other

In an orchard,field, or
structure

crop

place

Brown marmorated stink bug (BMSB), Halyomorpha halys, is an important exotic pest insect in Oregon. It first arrived from Asia to
the Portland area around 2004. This insect is relatively unique as it affects a wide segment of Oregon society including citizens,
business owners, and farmers. In and around the home BMSB is a problem when it aggregates on structures where it overwinters
and can become a continual winter annoyance to residents. It also has a negative effect on urban agriculture including backyard
gardens where it d; ges fruits and bles, sometimes causing complete crop destruction. Businesses are also targeted by
BMSB for overwintering. In the urban environment populations of the pest build up primarily on ornamental trees. Farmers are
most adversely affected by the pest. BMSB causes feeding damage on a huge spectrum of crops, including high-value specialty
crops such as vegetables, hazelnuts, tree fruits, and small fruits. In other areas of the country management of BMSB in
agriculture has been very challenging and costly. Current management programs are heavily reliant on insecticides and this has
disrupted Integrated Pest Management (IPM) Programs that took years to develop.

Oregon offers BMSB a comfortable environment with abundant habitat and less pressure from natural enemies than it has in its
native range of China, Korea, and Japan. However, that may be changing as its chief natural enemy in Asia was discovered in
2015 along the Oregon border in Vancouver and in 2016 in Portland. This natural enemy is a minute wasp (1-2 mm) called
Trissolcus japonicus. Female wasps seek out the egg masses of BMSB and they lay their own eggs inside. Instead of the BMSB eggs
hatching with BMSB nymphs, they instead produce a new set of wasps. They don’t sting people but a clear sign of their activity
are BMSB egg masses that darken to a black color. BMSB is present in counties throughout Oregon, but are most prevalent in
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Oregon hopes ‘Samurai wasp' will battle

invasive bro...
Statesman Journal
Oregon hopes ‘Samurai
wasp' will battle invasive
brown mamorated stink
bug Statesman Journal
Scientists across the U.S.
are gett

lar 22, 2017 6:40 PM
news.googie.com

Long-Lasting Insecticide Nets Show Promise for
Contr...

Entomology Today
Long-Lasting Insecticide
Nets Show Promise for
Control of Brown
Marmorated Stink Bug
Entomology Today
“Relatively litte work has

Mar 6, 2017 8:35 PM
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Mid to upper 60’s in Mid-october
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Mid to upper 60’s in Mid-october
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Mid to upper 60’s in Mid-october
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Sep 26 = 12 hours of daylight
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Common ornamental host plants

Tree of heaven Mountain ash
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http://www.stopbmsb.org/where-is-bmsb/host-plants/

Tree of heaven Mountain ash
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HOME

+

¥

+

ABOUT US

STINK BUG BASICS

WHERE IS BMSB?

MANAGING BMSB

Management Overview

Management by Crop
Monitoring Tools
Attract and Kill
Biological Control
Organic BMSB Links

Chemical Controls

MORE RESOURCES

Chemical control

HOME

MANAGING BMSB » Management by Crop

Management by Crop

Download g pest arm) for brown marmorated stink bug in specialty crops such as orchard fruit,
small fruit, and vegetables. The guidance documents below provide a synopsis of what researchers have learned so far, published in August
of 2016.

We have a limited quantity of printed documents available for distribution (English versions only). Please submit a request through our
contact form, and be sure to include your mailing address and the quantity desired in your message.

GRAPES

Integrated Pest Management for Brown Marmorated Stink Bug in Grapes
| ¥ Download

| Manejo integrado de plagas para la chinche apestoza café marmolada en vifiedos

More information about BMSB in grapes

VEGETABLES

Integrated Pest Management for Brown Marmorated Stink Bug in Vegetables
| & Download

El Chinche Apestozo Marrén Marmolado en Vegetales

More information about BMSB in vegetables.
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Crops listed on pesticide pre-
(days). “NI” indicates not labeled on that crop.
Active Ingredient (IRAC class*) Product Name(s) Sweet | Bean | epper | Tomato | Okra | SWS
acephate (1B) Acephate 97, Orthene N | N 7 R
alpha-cypermethrin (3A) Fastac EC 3 1 1 1 1 NL
beta-cyfluthrin (3A) Baythroid XL 0 NL 7 0 NL 0
beta-cyfluthrin (3A) + imidacloprid (44) Leverage 360 N 7 7 0 N| N
bifenthrin (3A) Bifenture, Brigade, Sniper, others 1 3 7 7 7 7
clothianidin (4A) Belay NL NL 21 21 NL NL
fluthrin (3A) b 0 NL 7 0 NL o
dinotefuran (4A) Venom, Scorpion NL NL 21 21 7
imidacloprid (4A) Admire Pro, 2F form. NL 7 0 0 0 NL
fambda-cyhaiothrin (34) xf;“b::’} g;“m:‘q'fm“ i 7 s 5 NLO|ONL
lambda-cyhalothrin (3A) + imidacloprid (4A) d NL 7 7 1 7 NL
lambda-cyhalothrin (3A) + chl il le (28) Besiege 1 7 NL NL NL NL
methomyl (1A) Lannate LV 0 3 3 1 NL NL
permethrin (3A) Permethrin 3.2EC, Perm-UR others 1 NL 3 0 NL NL
thiamethoxam (4A) Actara 25WDG N[ N 0 0 NL 7
hi h (4A) + lambd: in (3A) Endigo NL NL 5 5 NL NL
zeta-cypermethrin (3A) Mustang Maxx &l 1 1 il il il
zeta-cypermethrin + bifenthrin (3A) Hero EC 8 3 7 1 V 4 NL
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Crops listed on pesticide
(days). “NL” indicates not

Active Ingredient (IRAC class*) Product Name(s) et | Bean
acephate (1B) Acephate 97, Orthene NL NL
alpha-cypermethrin (3A) Fastac EC 3 1
beta-cyfluthrin (3A) Baythroid XL 0 NL
beta-cyfluthrin (3A) + imidacloprid (4A) Leverage 360 NL 7
bifenthrin (3A) Bifenture, Brigade, Sniper, others 1 3
clothianidin (4A) Belay NL NL
cyfluthrin (3A) Tombstone 0 NL
dinotefuran (4A) Venom, Scorpion NL NL
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Exposing samurai wasp to chemical residues
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Admire high = 2.4 fl oz / acre, low = 1.2 fl oz / acre
Neonics = Actara (thiamethoxam), Admire (imidacloprid)
Pyrethroid = Asana (esfenvalerate)

Spinosad = Entrust

Diamide = Exirel, Altacor (lepidopterous pests)
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Traps—ma nytypes
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Low-tech scouting
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2017 monitoring - 325+ egg masses

5%
COLUMBIA

PLATEAU NORTHEAST
WILLAMETTE OREGON

VALLEY

32%

SOUTHEAST
OREGON

SOUTHERN
OREGON

12%

This figure shows the % of eggs placed in each region. 5% in Columbia Plateau were
placed in Hermiston and Milton freewater. Mid-Columbia includes the Dalles and
Hood River. 46% is Portland metro.

32% is Between Aurora — Eugene. 12% is in Jackson and Josephine counties (primarily
Ashland, Medford, and 1 site in Grants Pass)
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14% is the total % of eggs parasitized by any wasp. This includes frozen and fresh egg
masses.
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Description of new samurai detections from wild egg masses. Found a parasitized egg
mass in an abandoned commercial lot near the Willamette river in salem.
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Description of new samurai detections from wild egg masses. Master gardener
contacted me by email with egg mass. Small egg mass of 7 eggs. 6/7 emerged. Very
late!!
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Host tree of parasitized egg mass. A pleasant smelling tree byt very attractive tree for
late season BMSB. Beat sheet catches can have as many as 5-10 BMSB per beat.
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Release area

¢ Crop

= Urban

Releases occurred from May- August 2017. Sites classified as being in urban areas or
adjacent to crop habitat
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Hazards of placing sentinel egg masses!

Hazards of placing eggs at 1 site, goats interrupt research!
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Wasps recovered

ANo

Mostly frozen egg masses placed in S. oregon. Nearly 75% of southern OR egg masses
parasitized by native Trissolcus (Not TJ). In all other regions, TJ was the dominant
parasitoid emerging from eggs
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Dispersal differences by crop?

Hazelnut Caneberry

A p——————

Evaluated dispersal in 2 caneberry fields (at OSU research stations) and 2 hazelnut
orchards (commercial). Caneberry in June/July 2017. hazelnut in July/August 2017. 2-

3 weeks between releases in the same orchards. Limited chemical inputs in each site.

Hazelnut thought to be better candidate for samurai releases, due to its broad
canopy. TJ is a shade tolerant species.
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Wasps released and parasitism/predation
measured along 60 — 100 m transects

SR

e DL T ‘.

X
I e

Released wasps at orchard edges and interiors and placed egg mass every 10 m.
Released wasps afterwards. Last picture shows small size of parasitoid and the reason
we need to use egg masses for sampling rather than visual searching for the wasps

In case anyone asks: Also set up a control in clip cage. 60% emergence. Non-
emergence due to older frozen egg masses, except for 1 fresh egg mass that was not
parasitized during heat wave.
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Parasitism

Predation
Undeveloped
wasp
Undamaged

Hazelnut

Results. 208 egg masses placed in caneberry. Predation attributed to spiders,
lacewings, and earwigs.
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Parasitism - Predation

lﬁTiﬁ
Al

30

0 0 2 % 4 50
Distance from release (m) Distance from release (m)

This figure shows number of parasitized egg masses at each distance from release in
the caneberry orchard.

The only parasitized hazelnut egg masses were at 0 and 80 M.
F=0.53,P=0.47

More parasitism and predation at orchard edge, but not significant.
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Update on Brown Marmorated Stink Bug in Utah

Brown marmorated stink bug is a newly introduced pest that can destroy fruit and

vegetable crops in Utah. Learn about its current distribution and how to monitor for it.

Lori Spears

Professional Practice Assistant Professor

Dr. Lori Spears conducts invasive species surveys throughout Utah. Her research
focuses on invasive species dynamics including the spread and host use of brown
marmorated stink bug, and factors affecting spotted wing drosophila abundance in the
Intermountain West. She holds a PhD in Ecology from Utah State University and a BS in
Anthropology from Weber State University.

Back to Top
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Update on Brown Marmorated
Stink Bug in Utah




BROWN MARMORATED STINK BUG

Native to eastern Asia

First reported in the U.S
(PA) in 2001

First detected in Utah in
2012

Poses a significant risk to
specialty crop growers

Invades structures in large
numbers for overwintering




AB
SK MB oM

=y
- s

14

() BMSB detected/ intercepted (i
O Nuisance problems only (i)

O Agricultural and nuisance problems (i

. Severe agricultural and nuisance (i)
. problems reported

-4 Updaled: 14182018







CROP DAMAGE (15T CONFIRMATION)

| | Community Garden,
' Salt Lake City

Commercial &
Small-scale Orchards,
Multiple Counties




Invasive Fruit Pest

Guide for Utah

Insect & Disease ldentification, Monitoring & Management

CHAPTER 4 5
S

BROWN MARMORATED

STINK BUG

Quick Facts

* Brown marmorated stink bug (BSMB) is native to
Asia (China, Japan, Tarwan, and Korea).

* In the US_ BMSB was first introduced into
Pennsylvania in the late 1990s, and now occurs in
mMOst states.

+ BMSB is a tree-loving bug, but attacks many
types of plants; feeding causes misshapen fruit.
discolored spots on leaves and fruit. and wounds
and oozing sap on tree trunks and branches.

* BMSB can be a major nuisance pest when adults
invade buildings and other structures during the
fall and winter.

BMSB can be difficult to centrol with insecticides;
however, natural enemies may be effective along
with an integrated pest management approach.

Background

The brown marmorated stink bug (BMSB), Halyomorpha
halys (Stal) (Hemiptera: Pendatsomidae), is a major pest
of important agricultural crops such as tree fruits, small
fruits, legumes, vegetables and ornamentals. Originally
from Asia (China, Japan, Korea and Taiwan), BMSB was
first found in the U.S.in Allensown, PA around 1996, but
was initially misidentified as a local species. In 2001,
after increasing homeowner complaint, BMSB was
positively identified as a new invasive species. The range
of BMSB has since expanded throughout much of the US.,
including Hawaii, California, Oregon, and Washington,
and has become an economic agricultural pest in many
parts of the country.

BMSB was first detected in Utah in 2012, and is now
considered to be established in Weber, Davis, Salt Lake,
and Utah counties (as of 2015). Reproducing populations
have been found on ornamental plants, particularly
catalpa trees, and massing adults can be seen on
buildings.

In China, BMSB prefers to feed on the rubber bark

tree (Eucommia), a small tree that is cultivated for its
medicinal properties and threatened in the wild. BMSB
feeds on many fruit and ornamental trees such as pear,
peach, apple, plum and mulberry. In Korea, BMSB can

hvagive Fruit Pest Guide for Umh | 2016

be a pest on soybean, sweet persimmon, yuzu, and
citrus. Its primary plant hosts in Japan include cedar
and cypress. BMSB is not a significant pestin its native
habitats b natural keep its populati

low, but when environmental conditions are ideal, BMSB
outbreaks may occur.

In the U.S. BMSB has an abundant food supply and
limited natural enemies. Due to its broad plant host
range, potential for severe crop injury, and adult
behavior of congregating for winter shelser on buildings,
BMSB has become a major economic concern and
nuisance pest in many regions of the U.S.

Pest Identification and Life History

Accurate identification is critical, as there are several
look-alike species, including other stink bugs (Figs. 4.1-
47).

ADULT: REPROBUCTIVE. DISPERSAL. DAMAGING.AND
OYERWINTERING STAGE

= About5/8 in (17 mm) long and % in (13 mm) wide
(Figs. 4.1, 4.3, 4.5).

» Shield-shaped body.

* Marmorated means "marbled”, referring to the
brown mottled pattern on the back- and under-side
of adult bedies.

* Antennae, legs, and posterior edge of the back have
distinct light and dark banding patterns.

» “Shoulders” are rounded and smooth, as opposed

to other stink bug species that have notched or
pointed shoulders.

EGG

= Typically laid on the underside of leaves.

» Barrel-shaped, 1/16 in (1.6 mm) wide.

* Translucent to white in color.

= Mature eggs develop dark triangular-shaped spots

(Fig. 4.8).

NYMPH: BISPERSAL. DAMAGING, AND
OVERWINTERING STAGE

+ Five instars or immature stages (nymphs).

» Range from 1/10-1/2 in (2.5-12 mm) long,

a5

Eng nps

POrRIOLLI LY

EXTENSIONS

UtahStateUniversity




BMSB MONITORING

Visual stimulus

Large black pyramid (trunk-mimicking
stimulus)

Capture mechanism

Inverted funnel jar with insecticide-
treated net

Olfactory stimulus
PHER + MDT (Trécé Dual Lure)

Deployment strategy

Traps placed in peripheral row or
border area




Can we make trapping easier and
cheaper for growers?




TRAP EFFICIENCY

Residential Ornamental Sites

# BMSB Adults and Nymphs
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TRAP EFFICIENCY

Commercial Orchard Sites

# BMSB Adults and Nymphs

100

[0]
o

o
o

N
o

N
o

BMSB trap catch by location, May — Oct 2017

83

54
29
22
16
. 6 .
Davis, Weber, Box Elder Utah Total

Trap Catch Locations

® Pyramid ® Sticky




o S
.




PHENOLOGY
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PHENOLOGY
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HOST PLANT USE

Residential surveys in 4 counties

EXTENSION# e || S | e 49 plant species
UtahStateUniversit isTs customse | B} i
o - 20 plant families

Most common families/highest

COOPERATIVE AGRI -l:Tl_JRAL PEST SURVEY

Utah CAPS Program

Current Known Host Plants of Brown Marmorated Stink Bug in Utah Invasive Species . H .
Family Name Scientific Name Common Name Survey Updates B Ign O n Iaceae (Catal Pa" tru m Pet VI n e)

BMSB Plant Hosts of Utah oo Aceraceae (maple, boxelder)

Aceraceae Acer freemanii Autumn blaze maple Featured Pests

. .
Fabaceae (Siberian pea shrub, locust)

Aceraceae Acer negundo boxelder

Aceraceae Acer nigrum black maple Get Involved . .

Aceraceae Acer Palmatum fireglow Japanese maple Educational Materials O I eaceae (P rlvet’ I I Iac)

Aceraceae Acer platanoides Norway maple

Aceraceae Acer platanoides Norway maple ‘Crimson King' Contact Us

e et Rosaceae (apple, cherry, peach, plum)
Araliaceae Hedera helix English ivy UTAH PESTS PROGRAMS

Berberidaceae Mahonia repens creeping oregon grape N —

Bignoniaceae Campsis radicans trumpet vine

Bignoniaceae Catalpa speciosa catalpa Integrated Pest Management

Boraginaceae Borago officinalis borage

Buddlejaceae Buddleia spp. butterfly bush School Integrated Pest

Caprifoliaceae Lonicera maackii Amur heneysuckle Management httDS://utah Dests. usu .ed u/caDS/bmsb_
Cornaceae Cornus alba rediwig dogwood variation 'Elegantissima’ T T T

Cucurbitaceae Cucurbita pepo squash Utah Plant Pest Diagnostic Lab

Fabaceae Caragana arborescens Siberian pea shrub h o St_ D I a n ts

Fabaceae Cercis canadensis eastern redbud Cooperative Agricultural Pest ¥

Fabaceae Gleditsia triacanthos honey locust Survey

Fabaceae Robinia pseudoacacia purple robe black locust

Fabaceae Robinia pseudoacacia black locust

Fanareae Fanns svlvatica tri-calor heerh Pest Advisory and Utah Pests Newsletter
Free Subscription



https://utahpests.usu.edu/caps/bmsb-host-plants
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Meet the stinkbug’s worst nightmare
A wasp no bigger than a flea could be the best tool against BMSB
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BROWSE CAPS

Utah CAPS Program
Invasive Species
Survey Updates
Featured Pests

Report an Invasive Pest
Get Involved
Educational Materials
Contact Us

Survey Updates

UTAH PESTS PROGRAMS
Utah Pests Home
Integrated Pest Management
School Integrated Pest
Management
Utah Plant Pest Diagnostic Lab

Cr rative Agricultural Pest

g

Report an Invasive Pest Get Involved

Pest Advisory and Utah Pests Newsletter
utahpests.usu.edu




COOPERATIVE AGRIGULTURAL PEST SURVEY

BROWSE CAPS

Survey Updates for Utah Utah CAPS Program

Invasive Species

Brown Marmorated Stink Bug Utah Survey Updates
1 Survey Updates

871 2017 BMSB Detections Featured Pests

ORLAR 2 Report an Invasive Pest
Get Involved
= — T
NORTH Educational Materials
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KEMTL |
CALIFORNIA ntegrated Pest Management
abasi/Enas OKLAHOMA TENNESEE
Los Angeles o o 0ya ARKANSAS
San Diego NEW MEXICO Dallas MISSISSIERI School Integrated Pest
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A== TEXAS Gl Management
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+ Y \ heusin Utah Plant Pest Diagnostic Lab
(?_3.:’ l\\
i Google My Maps j Mexice Cooperative Agricultural Pest
; Map data ®2018 Google, INEG] Terms  200mi | Mexico SU."\J"G‘_\!"

Spotted Wing Drosophila Utah Survey Updates

87] 2017 SWD Detections

Pest Advisory and Utah Pests Newsletter
Free Subscription




Report an Invasive Pest in Utah

Report a Pest Report Brown Marmorated Stink Bug Report Emerald Ash Borer

Report a Brown Marmorated Stink Bug (BMSB) Sighting

Where was the pest found? e

COOPERATIVE AGRIGULTURAL PEST SURVEY

[J In or around a home or structure

BROWSE CAPS

[J Inan orchard, field, or crop

[J In a vehicle or other place

UTAH PESTS PROGRAMS
Utah Pests Home

Date found

Life stage(s) observed

[J Adult
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Attracting and Conserving Wild Pollinators in Urban Vegetable Farms

Learn about the myriad of different types of wild pollinators, and how to attract and
conserve them, either for pure vegetable production, or for diverse farms. This

presentation will not cover honey bees.

David Lowenstein
Research Associate Post Doc

Oregon State University

David is an ecologist and entomologist at Oregon State University whose primary
responsibility is to manage the Brown Marmorated Stink Bug Project, including
potentials for biological control using the Samurai wasp. Before coming to OSU, David
worked in IPM of vegetable crops in the Midwest and studied pests and pollinators in
urban agriculture. He holds a PhD in Ecology and Evolution from University of Illinois-

Chicago, and an MS in Entomology from University of Wisconsin.

Back to Top
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Overview

What makes a bee?
Bees of the Mountain West

Melissa & Doug Sunflower Snack Bee and Flower Jigsaw
Puzzle (100 pcs)

Impacts of urbanization
Urban pollination projects

Recommendations to attract wild pollinators
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What makes a bee?
Bees of the Mountain West

Melissa & Doug Sunflower Snack Bee and Flower Jigsaw
Puzzle (100 pcs)

Impacts of urbanization
Urban pollination projects

Recommendations to attract wild pollinators




Importance of bees

* Approximately 20,000 species worldwide
* 900+ identified species in Utah

* Pollination for economically valuable crops
35% of crops depend exclusively on animal pollination




More dependent on bees




HeAD

What’s a bee?

THORAX




What’s a bee?

Branched hairs
2 pairs of wings
Long, thin antennae (longer in males)

Mandibles (chewing) and a proboscis (mouthpart used for
sucking nectar)




Branched hairs

f ilin ofs extension




Bees are hairier, especially on legs

* Hairs used for collecting pollen




What’s a bee?

Branched hairs
2 pairs of wings
Long, thin antennae (longer in males)

Mandibles (chewing) and a proboscis (mouthpart used for
sucking nectar)
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Pairs of wings

May not be apparent when still but watch during flight.
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Unformed hindwing

12



What’s a bee?

Branched hairs
2 pairs of wings
Long, thin antennae (longer in males)

Mandibles (chewing) and a proboscis (mouthpart used for
sucking nectar)
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Mouthparts
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Who's visiting flowers?
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The Honey bee

* Common managed pollinator
* Lives in hives of 10,000-50,000 bees
* Heart shaped head with black to amber brown body

Not native to USA

16



Threats to Honey bees

* Colony Collapse Disorder (CCD)

* Mites and pathogens

* Pesticides

Mid at
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The case for wild bees

» Offset losses from CCD or other honey bee concerns
* Free pollination service

* S3 billion value in global pollination services

Maybe money sign? Or other picture of bees in vegetable crop. ADD SUMMER
PHOTO

18



Some bees more efficient at pollination

Bee type |# visits | Fruit abortion (%)
Honey |1 60
Bumble |1 50
Honey |6 45
Bumble |6 20
Honey |18 20
Bumble |18 15

Stanghellini et al. 1997

Fewer bumble bee visits results in improved fruit set

19



What’s a wild bee?

To ask: What kinds of plant

20



Wild bees of Utah

‘7'!

Population Density

Bumble bees

) \ Persons per Sq. Mile
T e
N ——

] 20400

* Sweat bees - B s ==
* Leafcutter bees T N ‘Lm'fm“. =
* Long horned bees } Y - =
* Yellow faced bees _ i
* Cuckoo bees — =]

* Squash bees . .

Change to in order of occurence




e Rlar
* Social species that nest underground or in woody debris
* Buzz-pollination of eggplants and tomatoes

* Active for most of day (dawn-dusk)

Bombus griseocollis Bombus rufocinctus

12 species in Utah,
https://www.fs.fed.us/wildflowers/pollinators/documents/BumbleBeeGuideWestern
2012.pdf
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Sweat bees

Small, metallic colored bees (0.25 - 0.5 inches)
Solitary or social
Found in natural and developed areas

Different degrees of specialization

X to indicate green bee

24



Leafcutter bees

 Variable body types with common feature: Pollen collecting
hairs beneath abdomen

25



Leafcutter bees

* Solitary bees that nest in logs, soil, trees
* Rapid flight and unique side-side pattern
* Valuable for orchard crop pollination

Wool carder bee Osmia —Mason bee

26



Long horned bees

Solitary, ground-nesting bees (0.3-0.75 inches)
Dense pollen collecting hairs on legs

Males with antennae nearly as long as body

Visit many flowers including Asters

N 4

Sowrs

\ bugguide
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Yellow faced bees

Very small (0.2-0.3 inches) with yellow marks on face
Hairless and carry pollen internally

Nest in stems and twigs

Limited value for commercial pollination

Mention carrot and daucus carota

28



Cuckoo bees

Lay eggs in nest of other bees, stealing nest and food
Lack pollen collecting hairs

Often brightly colored

Occasionally encountered in cities

29



Squash bees

* Specialist pollinator of cucurbits
* More efficient than bumble and honey bees
* Nestin soil

30



Bee or wasp?

Yellow jacket Bee

31



Bee or fly?

Hover Fly Drone Fly
Batesian mimicry — Harmless species imitates harmful species

32



Characteristics of urban bees

* Most are cavity nesting
* Nest in opportune areas (soil, siding, cracks in wall)
* Small sweat bees common to most areas

33



Persistence of urban bees

* Active area of research in North America and Europe
* Influenced by municipal and private management

* “Weedy” plants as food source

34



Persistence of urban bees

| |
60

Chicago IL Tonietto et al. 2011,

’ Lowenstein et al 2014
New York C|ty 54 Matteson et al. 2008
Can litie NhicrnAa AN Pawalek et al. 2009
Qall LU UUlQPU’ “+yv
CA
Tucson, AZ 92 Caneet al. 2006

?

Scientists have asked why we have less bees in urban areas. One reason suggested is
the effect of urbanization on the landscape.
No studies of SLC
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How does urbanization affect the landscape?

* Fragmentation — Breaking apart of one habitat area into
multiple areas

* Habitat loss — Removal of a habitat area and replacement with
different use

36



Face of urbanization

Increase in sprawl of urban areas

Conversion of forests, shrubland, prairies

Concern for organisms with specialist food and habitat
requirements

Circles around fragmented areas to show distance and fact that they are fragmented.
On duplicate slide
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How does this impact bees?

Impacts Resources and Nesting:
- Increased search distance for flowers
- Change in most common flowering plants
- Impervious surface reduces nesting locations

Transition into my own work. Mitigate urbanization;s impact on bees and I’'m studying
that




Pollinator abundance can vary between neighborhoods

* More bees in more densely s ;
populated Chicago, IL et $25.9"
. L
neighborhoods X
Pcop&eo/h:S ",-‘. »
: : e [
* But Pop density far lower in = L'w e
Wasatch Front e | PR
® 5.0 ] )
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Lowenstein et al. 2014 Biodiv Conserv
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Previous research

* Bee diversity across Chicago, IL neighborhoods
* Floral characteristics of residential yards
* Pollination services of vegetables, wildflowers in urban areas

40



Measuring pollination in residential gardens

* Most of Chicago’s food production is on residential property
(Taylorand Lovell 2012)

This is a segway slide.. Put a photo of a vegetable farm PUT picture of site 55
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Measuring pollination in residential gardens

* Most of Chicago’s food production is on residential property
(Taylorand Lovell 2012) 5:- P (i

@ Residential garden

@ Single-plot vacant lot garden

o ...
| T T T ———

This is a segway slide.. Put a photo of a vegetable farm PUT picture of site 55
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Evaluating pollination services in gardens

* Are plants visited by unique pollinator
assemblage?

* Does pollinatoractivity enhance plantyield?

* Do adjacent flowers facilitate or compete with
pollination of focal plants?

Pollinator activity:
Number of visits to garden
Number of visits to plant species

Pollinator species richness

Pollinator activity as
Are plants visited by unique pollinator assemblae
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Mobile garden of 3 plant species

Purple
coneflower

Cucumber

Eggplant

44



Standardize floral display across multiple sites

Get better picture

45



Mobile garden in 30 yards
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Commonly observed pollinators

Mention that toxomerus and bees were the target pollinators. Say richness as
“number of species.” Mention coneflower and fruiting plants
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Most pollinators visited coneflower
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Need to replace this slide with the accurate avg of dates 1 and 2.
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40-50% fruit set at mobile gardens

* Unique pollinator assemblage on each species (H=41.8, P<0.01)

* Significant association between pollinator visits to eggplant
and cucumber and yield

Lowenstein et al. (2015) Oecologia

Mention that toxomerus and bees were the target pollinators. Say richness as
“number of species.” Mention coneflower and fruiting plants
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Modeling pollination services

Response

Cucumber
fruit set

Cucumber

seed set

Eoonlant
OOEeEE

fruit set

Eggplant
seed set

Coneflower

Pollinator
activity

+

Floral

(=)

RZ

0.35

0.13

(=)
=
o

0.35

7.2 flowers / sq meter in yards
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Flowers facilitate coneflower pollination

* More bees in yards with greater floral
resources

* Increased probability of locating
coneflower - most attractive mobile
garden resource

51



Attracting bees - flowers

Native or attractive garden plants

Resources when crops not blooming

Variation in bloom times and flower shapes

Consider soil/water needs

Search: Xerces society Mountain region
Possible cost-shares through NRCS EQIP for pollinator habitat
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Gardening for Native Bees in Utah and Beyond

August September

FLOWER SPECIES

29 5 1219 26 2 9 16 23 30

Amelanchier
Crataegus
Geum

Ribes (red)
Allium
Saponaria
Lamiastrum
Rhus

Salvia
Veronica
Linum
Thymus
Aquilegia
Lotus

Purshia
Centaurea
Penstemon
Rubus
Chaenactis
Fragaria
Hedysarum
Cleome lutea
Nepeta
Trifolium repens
Cynoglossum
Oenothera
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https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1907&context=extensio
n_curall
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Attracting bees — lawn/grass

1) Less areas that need mowing
* Plant nectar-rich flowers
* Richer floral display attracts more bees

2) Mow weeds less
* Provides low-maintenance, economical food source for bees

* Early-season resource
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Attracting bees — lawn/grass

* Field borders and hedgerows < Cover crops
— Soil, erosion benefits too!

https://digitalcommons.usu.edu/cgi/viewcontent.cgi?referer=https://www.google.co
m/&httpsredir=1&article=2610&context=extension_curall
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Attracting bees — lawn/grass

* Get to know your neighbors!

* Wild bees on small veg farms may nest in residential sites
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Urban bee nests
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Attracting bees — soil nesting

* Leave undisturbed areas near field edges

* Reduce tillage or disturbance along field edges
— 50% of squash bees don’t survive deep tillage (Ullmann et al. 2016)
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Attracting bees — cavity nesting

* Bee condos for cavity nesting bees
* Using block of wood, drill 3-5 inch deep hole
* Line holes with paper or straws to prevent spread of disease

q
R
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Attracting bees — cavity nesting

* Leave undisturbed areas near field edges
* Old wood and logs as nesting substrate

* Availability of season-long flowering sources

Bumble bee nests hard to spot.
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Final thoughts

* Keep observing to learn the bees of your farm

* Gardens and farms add structural complexity and habitat for
insects

Incorporate this into research questions.
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NRCS Funding for Pollinators and Insect Habitats

I will be talking about several opportunities to use government funding sources and
technical advice to improve your pollinator and insect habitat. These programs and
practices are available through the Natural Resources Conservation Service (NRCS)

which is an agency of the U. S. Department of Agriculture.

Dave Hanson
District Conservationist

NRCS

david.hanson@ut.usda.gov

Dave is a native of the mid-west. He graduated from the University of Wisconsin -
Stevens Point in 1983 with a Bachelor’s Degree in Resource Management. He moved to
Utah for a year to work for the US Forest Service. He married a local lady also working
for the Forest Service. Later, Dave and his wife moved to Texas A&M University and

Dave received his Master’s Degree in Range Science.

Dave was a commissioned officer in the Army National Guard for a few years and

earned the rank of Captain while “playing” with the Field Artillery.

Dave has worked for the NRCS for 28 years in Ohio, Minnesota and currently in Utah.
He and his family moved to the Provo area in early 2002. He is currently the District
Conservationist or office manager. He and his staff are responsible for the NRCS

programs in Utah, Wasatch, Tooele and Salt Lake Counties.
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Natural Resources Conservation Service
Utah Service Centers

Beaver Panguitch
Castle Dale Price
Cedar City Provo
Coalville Randolph
Ephraim Richfield
Fillmore Roosevelt
Monticello Tooele
Nephi Tremonton
North Logan Vernal
Ogden

https://www.nrcs.usda.gov

USDA
=

U.S. Department of Agriculture



Farm Bill: Beneficial Insect Habitat Provisions

2008 Farm Bill

Made pollinator habitat a priority
for every USDA land manager and
conservationist (NRCS & FSA)

Encouraged the inclusion of
pollinator habitat in USDA
conservation programs

2014 Farm Bill

Maintained provisions for
pollinators from 2008

Added provisions on the creation
of habitat to support beekeepers




Farm Bill: Programs for Beneficial Insects

X

NRCS Technical and Financial
Assistance Programs

e Conservation Technical Assistance
(CTA)

* Conservation Stewardship Program
(CSP)

* Environmental Quality Incentives
Program (EQIP)

* Conservation Reserve Program
(CRP) (FSA)

* Conservation Reserve
Enhancement Program (CREP)
(FSA)

e Agricultural Conservation
Easement Program (ACEP)

USIDA  united states

ﬁ Department of

Agriculture
My 201

piology Technical Mote No. 78, 2nd Ed.

Using 2014 Farm Bill Programs for
Pollinator Conservation




Farm Bill: Programs for Beneficial Insects

a - b RN g, - .
Conservation Technical Assistance
CTA

* Technical assistance for Farm Bill
programs

* Planning and installing pollinator
habitat
7 (T
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Farm Bill: Programs for Beneficial Insects

e ey —
IJ P ¥

o

Conservation Stewardship Program
CSP

Maintain and Improve Conservation
= Systems

Y 5-year Program with Annual Payments

i Some practices and incentives will:

&1 * Pollinator and beneficial insect
habitat enhancement

Protect pollinator habitat from
adjacent insecticide use

TR




Farm Bill: Programs for Beneficial Insects

Environmental Quality Incentives
Program (EQIP)

e Addresses natural resource

concerns on agricultural land and
private forestland

Includes improving or creating it
wildlife habitat




Farm Bill: Programs for Beneficial Insects

X

Conservation Activity Plans (CAPs) Pollinator &

* Funded through EQIP Beneficial Insect
* Financial assistance to hire Conservation

Plans

Technical Service Provider (TSP) to
develop specialty plants

Integrated Pest Management Plan
$1,400 - $1700

Pollinator Habitat Plan
$2,500 - $3,000

(2018 Payment Estimate)




USDA-NRCS: Conservation Practices for Beneficial Insects

Conservation Cover (327)

Establish permanent cover with
forbs and bunch grasses adjacent
to crop fields or beneath
perennial crops.

(2018 Payment Estimate
S70 - $1300/acre)
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USDA-NRCS: Conservation Practices for Beneficial Insects

e

S8 Cover Crop (340) R

Sy

Can include a mixture of flowering
forbs such as clover, mustard, g
buckwheat, phacelia, partridge
pea, or sunflower.

(2018 Payment Estimate
S50 - $80/acre)
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USDA-NRCS: Conservation Practices for Beneficial Insects

e
7=

Hedgerows (422)
Linear plantings of flowering tree,
shrubs and herbaceous perennials
that include pollen, nectar and

nesting resources for beneficial
insects .

(2018 Payment Estimate
$1.89 - $2.62/linear foot)




USDA-NRCS: Conservation Practices for Beneficial Insects

Integrated Pest Management (595)

Protect beneficial insects and
other natural resources from
pesticides and establish beneficial
insect habitat.

(2018 Payment Estimate
S70/acre)
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CRP and CREP

\
Land retirement program to convert ~ Land retirement program to convert

| \ highly erodible cropland or other ;\:g targeted sensitive lands to long term
B sensitive acreage to long term N\ Vegetative cover
= vegetative cover. AN T Y AN ;
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Agricultural Conservation Easement Program

An easement program designed to Ownership remains; most normal

keep ag. land as working farms and farming and recreational practices
ranches and prevent them from being continue.

converted into non-agricultural
purposes
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Work with NRCS Online
NRCS Conservation Client Gateway

REQUEST
TECHNICAL
ASSISTANCE

T

~Reasonsto Use
Conservation Client Gateway

How Conservation Client Gateway
can assist your conservation efforts

APPLY FOR REVIEW, SIGN TRACKYOUR
FINANCIAL AND SUBMIT PAYMENTS
ASSISTANCE APPLICATIONS

AND CONTRACTS



Equal Opportunity

The U.S. Department of Agriculture (USDA) prohibits discrimination in
all its programs and activities on the basis of race, color, national
origin, sex, religion, age, disability, political beliefs, sexual orientation,
or marital or family status. (Not all prohibited bases apply to all

rams.) Persons with disabilities who require alternative means for
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