Brown Marmorated Stink Bug
Halyomorpha halys

The brown marmorated stink bug is an invasive pest in the U.S. that causes damage
to crops and is a nuisance pest to homeowners



Overview

* Native to East Asia

* Detected in continental United States in 2001 in
AIIentown, PEI’\HSY'Vania Brown marmorated stink bugs on a fruit

* Spread to 38 states

* Causes major damage to
fruit and ornamental crops

Brown marmorated stink bugs are native to China, Japan, Korea, Myanmar, Taiwan,
and Vietnam. In 2001, this species was first detected in the United States in
Allentown, Pennsylvania. Although the means of introduction is not certain, they
were likely introduced by accident via imported cargo from China, Japan, or Korea.
Since then they have spread throughout the country and are now established in at
least 18 states and have been found in an additional 22 other states.

In 2010, populations of this invasive species increased dramatically, causing
widespread injury to many crops throughout the mAtlantic region. Trees and stone
fruit were particularly affected and some growers lost entire crops. Total losses for
apple growers in the midtlantic (for the 2010 apple crop) totaled over 37 million
dollars.

[Halyomorpha haly§Stal) (Hemiptera: Pentatomidae)]
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U.S. Distribution

In 2001, this species was first detected in the United States in Allentown,
Pennsylvania and identified by Karen M. Bernhard, an extension entomologist with
the Lehigh County Cooperative Extension office. Although the means of introduction
is not certain, it is thought to have been accidentally introduced into the United
States via imported cargo from China, Japan, or Korea.

Since 2001, established populations by survey or consensus (red color) have been
found in parts of Delaware, Indiana, lllinois, Kansas, Kentucky, Maryland, Michigan,
Minnesota, New Jersey, North Carolina, Ohio, Oregon, Pennsylvania, Tennessee, Utah,
Virginia, Wisconsin and Washington.

It has also been intercepted or detected, but not known to be established (yellow
color) in parts of Alabama, Arizona, California, Colorado, Connecticut, Florida,
Georgia, Idaho, lowa, Maine, Massachusetts, Mississippi, Missouri, New Hampshire,
New York, Nebraska, New Mexico, Rhode Island, South Carolina, Texas, Vermont and
West Virginia.

Brownmarmoratedstink bugs are highly mobile and are considered a hitchhiker pest.
They are capable of dispersing over large distances by sheltering in shipping
containers and cars.

Information sources:



Hamilton G.C. 2009. Brownarmoratedstink bug. AmEntomol 55: 1%;20.

National Agricultural Pest Information System (NAPIS). Purdue
University. 2013. "Survey Status of BroMtarmorated Stink
Bug- Halyomorphahalys(2010 to present)." Accessed:

11/1/2013.
http://pest.ceris.purdue.edu/map.php?code=IQAQQKA&year=3year.

Watanabe M., R. Arakawa, Y. Shinagawa, af@ddzawa1994. Antinvading
methods against the browmarmoratedstink bug,Halyomorphamista, in houses.
The Japan Soc. Mentomol Zool. 45: 314317.

Yang, £Q., ¥-X. Yao, LF.Qiu, and ZX. Li. 2009. A new speciesloissolcus
(HymenopteraScelionidag parasitizing eggs éfalyomorphahalys(Heteroptera
Pentatomidag in China with comments on its biology. A&Emtomol Soc. Am. 102(1):
39-47.

Yu, G., and J. Zhang. 2007. The brovarmoratedstink bugHalyomorphahalys
(Heteroptera Pentatomida@ in P.R. China. International Workshop on Biological
Control of Invasive Species of Forests. 1740



Host Plants

The brownmarmoratedstink bug is a highlgolyphagousplant feeder with a wide range of host plants. The nymphs will typically feed on the
leaves and stems of host plants, while the adults will feed on the leaves and stems as well as the fruit and seeds.

Crop hosts include appl&@lusspp.), apricot Prunusarmeniacg, asparagusAsparaguspp.), beanRPhaseoluspp.), cherryRrunusavium), corn
(Zeamays, cotton Gossypiunhirsutum), fig Ficuscaricg, grape Vitis vinifera), mulberry Morusspp.), orangeitrusspp.), peachRrunus
perscig, pear Pyrusspp.), persimmon[fiospyroskaki), plum Prunusdomesticg, pomegranate Punicagranatum), raspberry Rubusdaeus,
soybean Glycinemax), spinach Basellarubra), walnut (uglansspp.), and wheatT{riticumaestivun).

Other hosts includargyiwormwood Artemisiaargyi), basswoodTiliaspp.), beet Betavulgariug, black locustRobiniapseudoacacip black
nightshade $olanumigrum), blue bean shrubQecaisnedargesi), bushkiller(Cayratiajaponicg, butterfly-bush Buddleiaspp.), camphor tree
(Cinnamomuntamphorg, catalpa Catalpaspp.), Celosiadelosiaargenteg, chaste tree {itexnegundg, Chinese parasol tre€&ifmiana
platanifolia), Chinese white poplaPppulusomentosg, Chinese wisteridisteriasinensiy, Chinese wolfberryL{ciumbarbarum), Eastern
redbud Cercicanadensis elm Ulmusspp.),hawthorne (Crataegusinnatifida), hibiscus Klibiscugosasinensi$, hollyhock Althaearoseg,
honey locust Gleditsiatriacanthog, honeysuckleLoniceraspp.), Japanese Angelitae (Araliaelata), Japanese hogHumulusscandeny
Japanese roseRpsarugosg, Japanese spindle treEonymus japonicsJapanesstewartia (Stewartiapsuedocamellip Japanese tobacco
(Nicotianaalata), jujube Ziziphugujuba), lilac Syringaspp.), maple Acerspp.), mum Chrysanthemunmorifolium), nasturtium Tropaeolum
majug, oak Quercusspp.), orchid Brassiaspp.),paulowinatree (Paulowniaspp.), oriental arborvitaeRlatycladusorientalis, serviceberry
(Amenlanchiespp.), spider flowerGleomespp.),staghornsumac Rhustyphing), sunflower Helianthusannuug, sycamore Rlatanusspp.), tea
plant (Camelliasinensi$, tea-oil camellia Camelliaoleifera), tulip tree Liriodendrortulipifera), weeping scholar treeSpphoragaponicg,
yellowwood Cladrastiskentukeg, andzelkova(Zelkovaserrata).
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Identification: Eggs

Eggs — newly laid

Eggs — after nymphs emerged

Egg masses are deposited in triangular clusters af 3 eggs on the underside of
leaves.

Eggs are small (about 1mm diameter), pale green to white in color, and spherically
shaped.

After the nymphs emerge, the eggs are opaque and white in color. The top of the
eggs have a circular operculum (green arrow) and a dtacked triangle (red arrow)
at the top used by the nymphs to burst out of the egg.

Information sources:
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Identification: Nymphs

First instars

First and second

instar nymphs Late instars

First instar nymphs are typically black with orange abdomens and aggregate around
the egg mass until molting into second instars.

Second instar nymphs are darker than first instar nymphs and may resemble a tick
due to the small size and lack of wings.

Third, fourth, and fifth instars are dark colored and larger in size with visible wing
pads on the thorax (red arrow) .

Information sources:

Gyeltshen, J., G. Bernon, A. C. Hodges, S. Stocks, and J. Brambila. 2013. Brown
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Identification: Adults

Two light colored
bands on the
antennal segments

Rounded shoulders

Alternating light
and dark bands
along the edges of

Adults have a dark marbled brown color on the dorsal side, a pale color on the ventral
side, and are typically 1217 mm in length. The most distinguishing feature is the

two light colored bands on the fourth and fifth segments of the antennae. The sides
2F GKS LINRy2(Gdzyxs 2FGSy NBFSNNBR G2 | a
Alternating light and dark bands occur along the lateral edges of the abdomen. The
same banding is often present on the legs as well.
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Life Cycle

Adults

33-45 days ‘ June— September

In much of the U.S., including MAtlantic states, Pennsylvania and Minnesota,
brown marmorated stink bugs have one generation per year. But, two complete
generations have been observed further south in West Virginia, and in tropical
climates they can have up to five generations per year.

Overwintering adults emerge from diapause in Ma#fgbril. Between June and
September adult females oviposit clusters of@B0 eggs on the underside of leaves.
First instar nymphs hatch four or five days after the eggs are deposited.

Like many stink bug species, they grow through five nymphal instars each lasting five
to ten days. Sexual maturity is reached 2 weeks after the final molt. Nymphs are
present during summer and molt into adults. Autumn adults feed until September
October, and then seek overwintering sites
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Damage

Brown marmorated stink bug on fruit

* Feed using piercing
sucking mouth parts

* Typically fruiting
structures are damaged

— Also leaves, stems,
petioles, flowers, and
seeds

Nuisance pest

Plant damage is typically confined to fruiting structures as adults feed mostly on fruit.
However, nymphs tend to feed on leaves, stems, petioles, flowers, and seeds.
Feeding damage to fruit crops is obvious visually, and is characterized by brown and
white spots caused by the saliva injected into the fruiting body.

In the U.S., damage to host plants ranges from mild with no impact on yield, to severe
with complete crop loss.

Additionally, BMSB are considered a nuisance pest because they overwinter on
manmade structures in large aggregations. Adults aggregate in large numbers on the
side of buildings, eventually entering attics, garages and other structures to
overwinter.
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Monitoring and Management

Pyramid trap

Black and yellow pyramid traps
Bait

— Methyl (2E, 4E, 6Z)-decatrienoate lure
— Research on better bait is ongoing

Black light traps

* Chemical management
Biological controls

Black or yellow pyramighaped traps baiteMethyI (2E, 4E, GZ)
decatrienoate and black light trapsue used for

monitoring adults and nymphs of BMSB. The BMSB pheromone has been identifying
by researchers in order to improve monitoring tools.

If BMSB infestations are overwhelming, chemical control might be considered.
Several insecticides with ingredients: AcetamiprigyButhrin, Cyfluthrinare,
Bifenthrin, Cyfluthrin, Deltamethrin, Dinotefuran, Fenpropathrin, arcyAalothrin
caused significant mortality against BMSB in laboratory bioassays.

Following label instructions with proper application procedures may be effective
against BMSBBe sure to check with your local county agent to see which chemical
can be used and for which crop it can be used for.

Behaviorally based management strategies including ataact kill and biological

control programs are underway to reduce the insecticides use. In Asia, several species
of parasitoid wasps and tachinid flies are thought to be natural enemies of BMSB,
parasitizing eggs and adults, respectiv€lghiocordyceps nutanan

entomopathogenic fungus, was reported to cause BMSB infection in Japan. Biological
controls using these Asian natural enemies above may provide thetdong
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solutions for reduction of BMSB populations.
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Prevention and Management in the Home

* Caulk windows Brown marmorated stink bugs
on a leaf

* Install weather strip/ sweeps on
doors

* Remove by hand picking

* Once inside,
insecticides/insecticidal dust
treatments/aerosol-type

)\
P

If stink bugs enter the home, look for the openings where the insects can come in
and out such as under or behind baseboards, around window and door trim, and
around exhaust fans or lights in ceilings. These openings should be sealed with caulk
or other appropriate materials to prevent the insects from entering in. A vacuum
cleaner can be used to remove both live and dead stink bugs from inside of the home
but the smell of stink bugs may remain for a period of time.

Once the insects have gained access to the wall voids or attic areas, it is not
recommended to apply an insecticide inside. Although insecticidal dust applied to
these voids may kill the bugs, carpet beetles feeding on the dead stink bugs may
attack woolens, stored dry goods or other natural products in the home.

Aerosoitype pyrethrum foggers will kill stink bugs gathered on ceilings and walls in
living areas but it will not be effective to prevent more of the insects from coming
into the house after the room is aerated. Therefore, use of these materials including
spraying insecticides into the openings is not recommended for a gooetéomy
solution.

Information sources:
Jacobs, Steve. 2013. Brown Marmorated Stink Biagomorpha halysPenn State
University Fact Sheet.

Retrieved October 21, 2013
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http://ento.psu.edu/extension/factsheets/browsmarmoratedstink-
bug#sectiorb
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Look-alike Species

BMSB Dusky stink bug Brown stink bug

Halyomorpha halys Euschistus tristigmus Euschistus servus

Brown marmorated stink bugs can easily be confused with numerous other
hemipterans in the Untied States, including: the dusty stink Bug¢histus
tristigmus) brown stink bugEuschistus servigough stink bugBrochymena
guadripustulata) and the spined soldier bug¢disus maculiventrjs

Brown marmorated stink bugs have rounded and smooth shoulders, two light colored
bands on the antennal segments, and alternating light and dark bands along the
edges of the abdomen.

Dusky stink bugs have pointed shoulders but do not have two light colored bands on
the antennal segments. They also have alternating light and dark bands along the
edges of the abdomen.

Brown stink bugs have rounded shoulders but do not have two light colored bands on
the antennal segments. They also have alternating light and dark bands along the
edges of the abdomen.

Information sources:
Gyeltshen, J., G. Bernon, A. C. Hodges, S. Stocks, and J. Brambila. 2013. Brown
Marmorated Stink Bug. UF & FDACS/DPI. Featured Creatures3EENY

Hoebeke, E. R., and M. E. Carter. 20@8yomorpha haly§Stal) (Heteroptera:
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Pentatomidae): a polyphagous plant pest from Asia newly detected in North America.
Proc. Entomol. Soc. Wash. 105(1): 225 .
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Brown marmorated stink bugs have rounded and smooth shoulders, two light colored
bands on the antennal segments, and alternating light and dark bands along the
edges of the abdomen.

Rough stink bugs have rounded shoulders but do not have two light colored bands on
the antennal segments. They also have alternating light and dark bands along the
edges of the abdomen.

Spined soldier bugs have pointed shoulders but do not have two light colored bands
on the antennal segments. They also have alternating light and dark bands along the
edges of the abdomen.

Information sources:
Gyeltshen, J., G. Bernon, A. C. Hodges, S. Stocks, and J. Brambila. 2013. Brown
Marmorated Stink Bug. UF & FDACS/DPI. Featured Creatures3#HENY

Hoebeke, E. R., and M. E. Carter. 2608yomorpha halyéStal) (Heteroptera:
Pentatomidae): a polyphagous plant pest from Asia newly detected in North America.
Proc. Entomol. Soc. Wash. 105(1): -235.
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