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Monitoring the Field of Pest Management

IPM for the Brown Marmorated Stink Bug

By William Quarles

The brown marmorated stink
bug (BMSB), Halyomorpha
halys, is an invasive species
native to China, Japan, and Korea. It
was first noticed in Pennsylvania in
the late 1990s and was established in
Pennsylvania by 2001. Genetic analy-
sis shows the initial U.S. introduction
likely came from Beijing, China, pos-
sibly from shipping containers. Popu-
lations are growing exponentially, and
it spreads by hitchhiking on shipping
containers and vehicles. Adults can
fly, which aids local dispersal (Hoe-
beke and Carter 2003; Nielsen et al.
2013; Lee et al. 2013; Xu et al. 2014).

From the original introduction, the
pest has now spread in 13 years to 41
states and Canada (Lee et al. 2013;
StopBMSB.org 2014). It appeared
in Oregon in 2004, and has been in
California since 2005. Large breeding
populations have established near
Los Angeles and Sacramento (Hoddle
2013; StopBMSB.org 2014; Ingels and
Varela 2014).

H. halys will eat almost anything.
It attacks more than 170 different
plant species, and prefers to eat many
of the same foods as humans, espe-
cially beans, garden vegetables, and
tree fruit. It is a threat to commercial
agriculture, landscape ornamentals,
and backyard gardens. It is also a
structural pest, as large populations
invade houses, trying to overwinter
(StopBMSB.org 2014; Lee et al. 2013;
Inkley 2012).

More than $37 million damage was
done to apples in the mid-Atlantic
states in 2010. Growers reacted by
a four fold increase in pesticide ap-
plications. Pesticides disrupted IPM
programs and led to secondary out-
breaks of mites, aphids, and scales in

The black pyramid trap, shown here, can be used to monitor brown marmorated stink
bug populations. Bugs are attracted by aggregation pheromones at the top of the
pyramid. Photo courtesy B. Butler, Northeastern IPM Center, StopBMSB.org

orchards (Leskey et al. 2012a).

Most pyrethroids had limited ef-
fectiveness, as about one-third of the
bugs recovered after knockdown. As a
result, growers turned to endosulfan,
methomyl, and neonicotinoids. Though
more effective, these pesticides have
environmental problems, including
toxicity to bees (Leskey et al. 2012b;
Funayama 2012; Quarles 2014a).

This article outlines an IPM pro-
gram that will help control the brown
marmorated stink bug (BMSB), while
sparing beneficial insects and bees.

Why More Successful than
Native Stink Bugs

We have many species of native
stink bugs in the U.S. These have al-
ways been rather low level pests. The

invasive H. halys is more successful
due to lack of specific natural enemies,
reproduction in large numbers, wide
host range, resistance to cold weath-
er, effective overwintering strategies,
and increased survival due to global
warming (Lee et al. 2013). At crop sites
throughout the mid-Atlantic states,

H. halys is now the predominant

stink bug pest (Nielsen and Hamilton
2009ab).

Though there is some predation,
our native parasitoids have not yet
adapted to the pest. Reproduction is
prolific, as one female can lay an av-
erage of 240 eggs per generation. H.
halys overwinters as adults, emerging
in spring to start feeding when tem-
peratures exceed 17°C (63°F). Long
daylight hours, warm temperatures,
and food lead to sexual maturation




Adult, H. halys. Photo courtesy
Northeastern IPM Center, StopBMSB.org

within about two weeks. In the North-
east there is one breeding generation
a year, but two generations have been
seen in West Virginia, and five gener-
ations a year are possible in tropical
climates (Leskey et al. 2012a; Lee et
al. 2013).

Survive Cold Weather

H. halys is more cold resistant than
most stink bug species now living in
the U.S. For example, mean winter
temperatures of 4°C (39.2°F) will kill
81% of the southern green stink bug,
Nezara viridula, but only 31% of H.
halys (Kiritani 2006). U.S. spring pop-
ulations of H. halys in 2014 were not
reduced by the unusually cold winter
of 2013 (StopBMSB.org 2014).

H. halys has effective overwintering
strategies. Most U.S. stink bugs over-
winter in weeds and crop debris. So
crop sanitation and weed removal can
discourage overwintering populations.
But H. halys overwinters with a forest
theme. It chooses leaf litter, crawls
underneath tree bark, and can hide
in wooded areas that make it more
difficult to intercept. And hordes of H.
halys invade structures to spend the
winter in comfort (Lee et al. 2013).

Increased Survival from
Global Warming

Global warming is contributing
to the increase and spread of many
pests. Pest ranges are spreading, and
early springs increase the number
of generations a year (Quarles 2007;
IPCC 2013). Global warming may have

contributed to increase and spread of
H. halys. Temperatures in Japan and
the U.S. have increased by nearly 1°C
(1.8°F) over the last 100 years. When
mean winter temperatures are aver-
aging about 4°C (39.2°F), every 1°C
(1.8°F) increase can increase winter
survival rates of H. halys by about
16.5% (Kiritani 2006; 2007).

Stink Bug Damage

Adult bugs are about the size of
a dime (see Box A), but they are way
more than ten cents worth of trouble.
H. halys sucks plant juices through
a feeding stylet. Injection of saliva
can cause enzymatic damage, brown
spots, surface depression, and mealy
consistency in apples. Individual ker-
nels of sweet corn are destroyed. Bean
pods are scarred and deformed. Grape
berries are destroyed, and wine may
be tainted. Though most damage is to
fruit trees, greater than 20% damage
has been seen in pepper, tomato, egg-
plant and okra (Leskey et al. 2012a).
Damage to soybean includes deformed
seeds, delayed maturity and reduced
yields (Nielsen et al. 2011). H. halys
can also vector diseases such as
Paulownia witches’ broom (Lee et al.
2013).

In the Northeast, adults of H. halys
feed on apples both early and late in
the season. Eggs are laid on apple,
nymphs hatch, then walk away from
apples to another host. After nymphs
develop into winter adults in July and
August, they fly back to feed on ap-
ples. Damage to apples at harvest can
exceed 25% in New Jersey and more
than 70% in Pennsylvania. Pears and
peaches are also damaged (Nielsen
and Hamilton 2009b; Leskey et al.
2012b).

In the Northeast, adults are first
found in late April on ornamentals
such as princess tree, Paulownia to-
mentosa, and crop hosts such as apple
and pear. Egg laying starts at the end
of May, and this coincides with the
first appearance of adults in black-
light traps (see Monitoring below). Egg
masses are seen by mid-June. Pre-
ferred hosts in July are viburnum and
ash. Peak appearance in blacklight
traps is in August, showing late sea-
son movement of fall adults to feeding
sources (Nielsen and Hamilton 2009a).

Pheromone traps also show peak pop-
ulations in August (Weber et al. 2014).
H. halys feeds through bark on
trees and ornamentals, leaving weep-
ing holes of exudates. Martinson et
al. (2013) found two-thirds of trees
surveyed in Maryland had H. halys
present, and about 15% of trees had
exudates from feeding injuries. Native
hymenoptera such as paper wasps,
yellowjackets and ants feed on the in-
juries. This feeding can be viewed as
good for native species, or if there are
a lot of problems with yellowjackets,
ants, and wasps as structural pests, a
bad thing.

What Makes a
Stink Bug Stink?

H. halys invades structures, and
one of the problems is the odor pro-
duced. Stink bugs produce odorous
secretions, probably to deter preda-
tors (Aldrich 1988; Millar 2005). The
defensive secretions vary with each
species, but often contain unsaturated
aldehydes (Borges and Aldrich 1992;
Noge et al. 2012). The major stink
chemical of H. halys is (E)-2-decenal.
It can be detected in concentrations of
0.3 micrograms per liter (Baldwin et
al. 2014).

Stink bug defensive secretions
can actually attract enemies such as
spiders and parasitoids (Aldrich and
Barros 1995; Mattiacci et al. 1993).
As well as defensive secretions, stink
bugs produce aggregation phero-
mones, and these may or may not
have a noticeable odor (Weber et al.
2014). Aggregation pheromones are
commercially available (see Resourc-
es), and are especially useful for moni-
toring and for attract and kill formula-
tions (see Box B).

Monitoring

Monitoring can be done with pher-
omone traps or light traps, visual es-
timation, beat samples and sweep net
samples (Leskey et al. 2012b; Lee et al.
2013; Nielsen et al. 2013; Nielsen and
Hamilton 2009b).

Blacklight traps are useful to mon-
itor for adult activity and mobility (see
Resources). H. halys is more active
at night, and males and females are
equally attracted to light. White light
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Life stages are eggs, 5 nymphal in-
stars, and adults. Females lay clusters of
barrel shaped, white to light green eggs
(1.6 mm) every 5-7 days on the underside
of leaves. About 9-16 batches of eggs are
laid over a 2-3 month period. Batch size
averages about 28, and lifetime egg pro-
duction ranges from 100-500, averaging
about 240 (Lee et al. 2013; Medal et al.
2012; 2013; Hoebeke and Carter 2003).

Adult H. halys are about the size of
a dime, approximately 17 mm (5/8 in)
long. They have typical stink bug “shield”
shape, and are almost as wide as they are
long. Adults are marbled brown in color,
antennae have white bands, and edges of
the abdomen have alternating light and
dark markings. Nymphs range from 2.5
to 12 mm (1/10 to 1/2 in), according to
age of instar. Later instars have marbled
brown bodies with red, black and white
abdomen markings and white banded
legs and antennae. Only adults have
functional wings, so nymphs must walk
everywhere they go (Ingels and Varela
2014; Jacobs 2014).

Box A. Biology of BMSB

Empty egg cases, H. halys. Photo courtesy Wil
Hershberger

Eggs hatch in 4-5 days, and each
nymphal instar lasts about a week, ex-
cept the 5th instar continues for two
weeks. Development from egg to adult
is about 1.5 to 2 months. Adults live an
average of about one year, and overwin-
tering spring adults usually die after egg
laying is completed (Lee et al. 2013).

Adults emerge in the spring, spend
about two weeks feeding, then mate and
start laying eggs at about the end of May.
Eggs hatch in June and July, and fall
adults have developed by August. Fall
adults usually go into reproductive dia-
pause and start looking for overwinter-
ing sites in September. These fall adults
overwinter, emerge next spring, lay eggs
and die in the summer. Life cycle of H.
halys is determined by day length and
there
can be two or more breeding generations
each year (Lee et al. 2013; Medal et al.
2012; 2013).

temperature. In warmer areas,

attracts more H. halys than blue light.
Blacklight populations can provide
timing for taking beat samples (Nielsen
et al. 2013; Leskey et al. 2012c).

Black pyramid traps baited with
pheromones are useful monitoring
tools, and they are commercially avail-
able (see AgBio Resources). [See photo
on the front page.] Larger traps give
better results than small ones, and
placement on the ground is more ef-
fective than in a tree canopy (Leskey et
al. 2012c¢).

Pyramids are about 1.22 m (4 ft)
high, and on top is a 1.9 liter (2 qt)
jar containing a lure (see Box B) and
a killing strip of pesticide. In apples,
traps were spaced 5 m (16.4 ft) from
orchard edges, 20-25 m (65.6-82 ft)
apart. The black pyramid shape is
attractive probably because bugs mis-
take it for the trunk of a tree. Initial
tests were done with MDT aggregation
lures (see Box B). Attraction increased
with the amount of MDT in the lures
(Leskey et al. 2012c).

Beat samples are used for trees or
woody shrubs. Limbs are tapped three
times with a rubber bat at height of
1.5 to 3 m (5 to 9.8 ft). Startled insects

drop into a canvas beat sheet 71 cm
by 71 cm (28 in by 28 in) (see BioQuip
Resources). One early season adult
per 10 trees could result in econom-
ic damage. If first instar nymphs are
found in beat samples, the tree should
be visually inspected for egg masses
(Nielsen and Hamilton 2009b).

Sweep nets are better than beat
samples for monitoring soybeans (see
Resources BioQuip). But large pyr-
amid traps baited with aggregation
pheromones can detect bugs earlier in
the season than sweep net samples.
Bugs move into soybean during critical
bean development times. The full pod
(R4) stage is most vulnerable, and 4
bugs per 0.3 m-row (4 per 1.0 ft-row)
could cause economic damage (Nielsen
et al. 2011; Owens et al. 2013).

Physical Barriers

Row covers could be effective in
a garden situation. Sticky barriers
around tree trunks could stop nymphs
and many adults. Bags have been
used to protect fruit, but this would
be impractical for large orchards (Lee
et al. 2013; Jacobs 2013). Netting has

been used to protect houses (see be-
low) (Watanabe et al. 1994).

Traps

Successful traps include light traps
and pyramid traps. Light traps outside
are mostly used for monitoring. Prop-
erly placed light traps inside may help
with reduction of overwintering popu-
lations (see Sterling Resources). Pyr-
amid traps are mostly used for mon-
itoring, but the pheromone lures can
be used to cause H. halys aggregations
that can be destroyed by biopesticides
(Leskey et al. 2012c).

Trap crops may be successful. Early
maturing soybeans have been used
as a trap crop to protect late season
varieties (Lee et al. 2013). Fall planted
triticale, crimson clover and vetch, and
spring planted sunflower and buck-
wheat have been recommended as trap
crops in the Southeast. Bugs can be
removed with vacuums or sweep nets
(Mizell 2014).

Boxes packed with straw, paper, or
straw mats have been used as over-
wintering traps. Slit traps made of lay-
ered wood have also been used in this
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way (see below) (Watanabe et al. 1994;
Lee et al. 2013).

Repellents

H. halys is repelled by essential oils.
Clove, lemongrass, spearmint, and
ylang-ylang oils are nearly 100% repel-
lent. Wintergreen, geranium, and rose-
mary are 60-85% repellent. The aggre-
gation pheromone of the spined soldier
bug, Podisus maculiventris, is also re-
pellent. The pheromone is a mixture of
alpha-terpineol and (E)-2-hexenal (Al-
drich et al. 2007; Zhang et al. 2013).

Though essential oils are repellent,
they volatilize quickly and do not pro-
vide ongoing protection. Effectiveness
might be improved with encapsulated,
slow release formulations. Repellents
might also be used in combination
with H. halys aggregation pheromones
in a “push pull” strategy to augment
mass trapping or increase effective-
ness of attract and kill formulations.

Biological Control

Biological control is an important
component of brown marmorated
stink bug IPM. Since they are not
mobile, eggs are the most vulnerable
stage of H. halys. Though eggs hatch
within 4-5 days, females lay clusters
about every 5-7 days, providing a con-
tinuous supply of eggs vulnerable to
parasitoids and predators for at least
10-12 weeks (Medal et al. 2013).

Our native parasitoids have not yet
adapted to H. halys, and parasitism
rates are less than 5% (Aldrich et al.
2007). Classical biological control
may provide a solution. The H. halys
U.S. introduction likely came from
Beijing (Xu et al. 2014). Trissolcus
halyomorphae is an effective H. halys
egg parasitoid from that area. Parasit-
ism rates of 20-70%, averaging 50%,
are common. The parasitoid overwin-
ters as an adult, and its populations
are synchronized with H. halys. The
parasitoid produces 10 generations a
year. Female to male ratios are about
5:1, and one female parasitizes all the
eggs in a typical 28-egg BMSB cluster
before moving on. T. halyomorphae is
identical with T. mitsulcurii, which is
found in Japan (Yang et al. 2009).

Stink bugs produce stinky defen-
sive secretions to deter predators. But

birds eat nymphs and adults anyway
(Ingels and Varela 2014). General
predators such as lacewings, lady-
bugs, and pirate bugs, Orius sp. feed
on H. halys eggs. Predation of H. halys
eggs by spiders and bigeyed bugs,
Geocoris sp. in Maryland soybeans can
approach 50% (Leskey et al. 2012a).
Many of the same predators attack our
native stink bugs, following them from
crop to crop (Tillman 2010; 2011).

Tachinid flies such as Euclytia fla-
va are attracted by MDT aggregation
pheromones. So pheromone monitor-
ing can increase biocontrol when both
tachinids and pests are drawn to the
same areas (Aldrich et al. 2007).

Trissolcus halyomorphae. Photo courtesy
S. Valley. OR Dept. Ag.

Biopesticides

Conventional management of BMSB
is multiple applications of pesticides.
However, of 37 pesticides tested, res-
idues of about one-third Killed less
than 50% of the bugs. Pyrethroids
tend to knock them down, but many
bugs recover within 7 days (Leskey et
al. 2012e).

Biopesticides may be just as ef-
fective as more toxic or environmen-
tally destructive materials. As well
as mortality, they can have valuable
sublethal effects. Neem (azadirachtin)
formulations act as antifeedants and
may decrease fecundity. Pyrethrins are
repellent and can be lethal (Lee et al.
2013). The combination of neem and
pyrethrins (Azera™) can be used in or-
ganic agriculture (Jacobs 2014).

Chitin synthesis inhibitors such as
novaluron and diflubenzuron are not
effective against eggs or adults, but
will kill nymphal stages. Sprays ap-
plied during June and July will target
developing nymphs (Kamminga et al.
2012).

Some microbial biopesticides show
promise (Quarles 2013). Chromobac-
terium sp. (Grandevo®) (see Marrone
Resources) is more effective than the
pyrethroid esfenvalerate and many
other conventional pesticides (Leskey
et al. 2012d). Laboratory tests of Chro-
mobacterium showed 100% mortality
against the southern green stink bug,
Nezara viridula (Martin et al. 2007).

The Japanese fungus, Ophiocordy-
ceps nutans, specifically attacks stink
bugs (Sasaki et al. 2012). Fungi such
as Beauveria bassiana or Metar-
hizium anisopliae are effective against
H. halys (see Resources). Lab tests
showed several isolates of B. bassiana,
including a commercial formulation
(Botanigard™) gave 100% mortality to
H. halys. Isolates of M. anisopliae pro-
duced about 85% mortality. MET52™
is a commercial formulation of M.
anisopliae (see Resources) (Gouli et al.
2012).

Pesticide Reductions

In soybeans H. halys accumulates
on field edges. Spraying only the pe-
riphery reduces pesticide use by 85%,
while retaining effectiveness. Most of
the damage done in apples and sweet
corn is also done in outer rows (Leskey
et al. 2012ac).

Spray reductions may result from a
knowledge of H. halys behavior. Adults
fly up to the trunk of a tree, then walk
up the trunk into the canopy. Since
nymphs have no wings, they also walk
into the canopy. Banding tree trunks
with pesticides or sticky barriers could
reduce the amount of pesticides ap-
plied. Pyramid traps baited with aggre-
gation pheromones may also be used
to lure the pest to discreet locations,
reducing applied pesticides (Leskey et
al. 2012ac).

Leskey et al. (2012c) baited trees
with aggregation pheromones to re-
duce pesticide applications. Nine trees
in a border row were baited with pher-
omones, then pesticides were used to
destroy the bugs.

At temperatures of 21°C (70°F) or
less, Li et al. (2007) achieved an 88%
reduction in pesticides applied to trees
by beating trees with sticks, causing
BMSB to drop to the ground. Pesti-
cides were then applied to bugs on the
soil.
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Organic Home Gardens

H. halys will eat tomatoes, corn,
beans and other garden vegetables.

It will also feast on apples, peaches
and pears. Shade trees and roses are
part of the menu. A list of 170 host
plants can be found at the website
StopBMSB.org. If there are large popu-
lations overwintering in your neighbor-
hood, you may have to use row covers.
Row covers of lightweight polyester or
polypropylene will protect crops, but
you will have to remove them to al-
low pollination (Nielsen and Hamilton
2009a; Ingels and Varela 2014).

Fruit tree protection is difficult, but
BMSB prefers to fly up to the trunk of
a tree, then walk up the trunk into the
canopy (Leskey et al. 2012¢). Sticky
barriers around the trunk might stop
nymphs and adults from climbing.
Applying a 1 ft wide (30 cm) band of
natural pyrethrins around the trunk
might also prevent colonization. Ul-
timately, this approach may fail if
adults adapt their behavior and fly di-
rectly into the canopy.

Destroy egg masses on the under-
side of leaves starting in June. Hand
pick bugs and drop into soapy water
or use a hand held vacuum cleaner to
remove them from plants (Ingels and
Varela 2014).

As usual, providing floral resources
for natural enemies such as lacewings,
parasitoids and ladybugs to encour-
age biocontrol is worthwhile (Quarles
2014a).

Pheromone Traps
in Gardens

Pheromone traps (see Resources)
may give early warning, but if popu-
lations are large, trap spillover may
lead to plant damage. Sargent et al.
(2014) found that pheromone traps
led to increased bug colonization and
increased damage in Maryland toma-
toes. Traps were placed near tomato
plants. About 300 bugs were caught
in each trap, but bugs aggregated near
the trap, damaging plants nearby and
up to 6 m (18 ft) away.

If you use pheromone traps in
your garden, you should space them
away from desirable plants. The traps
will give you early warning, but you
must be prepared to vacuum up the

A late season attractant for H. halys is
the aggregation pheromone of the related
stink bug, Plautia stali. This pheromone,
methyl (E,E,Z)-2,4,6 decatrienoate (MDT),
is useful for late season monitoring and
mass trapping of H. halys. The phero-
mone also attracts other stink bugs, and
acts as a kairomone, attracting stink bug
natural enemies, such as tachinids and
wasps (Cottrell et al. 2014; Aldrich et al.
2009; Aldrich et al. 2007; Khrimian et
al. 2008). The P. stali pheromone (MDT)
is used in the commercial pyramid trap
sold by AgBio (see Resources).

Addition of murgantiol (10,11-epoxy-
1-bisabolen-3-ol), the aggregation pher-
omone of the harlequin bug, Murgantia
histrionica, makes the P. stali pheromone
more attractive to BMSB earlier in the
season. Sterling Intl. (see Resources)
uses this combination for a commer-
cial monitoring trap (Zhang et al. 2013;
Zhang et al. 2014ab).

Natural Pheromone
The USDA has recently isolated the
true aggregation pheromone secreted
by H. halys adult males. A major com-
ponent is (3S,6S,7R,105)-10-11-epoxy-
1-bisabolen-3-o0l (SSRS). This is related

Box B. Aggregation Pheromones

to 1,10-bisaboladien-3-ol (zingiberenol)
which occurs in ginger, Zingiber officinale
(Weber et al. 2014).

A minor component is (3R,6S,7R,10S5)-
10,11-epoxy-1-bisabolen-3-ol (RSRS).
The SSRS to RSRS ratio in the natural
pheromone is 3.5 to 1. Donald Weber of
the USDA tested the H. halys pheromone
and found mixtures of these two compo-
nents attract and capture both H. halys
adults and nymphs (Weber et al. 2014).

Addition of the H. halys pheromone
to MDT is synergistic, and the combined
mixture (COMB) is attractive throughout
the year. The combined lure catches 3-4
times more adults and 2-4 times more
nymphs than MDT alone. COMB is at-
tractive to spring adults, fall adults, and
nymphs. Field tests showed the first H.
halys adults appeared in April, and larg-
est numbers of adults and nymphs were
found in August (Weber et al. 2014).

COMB makes it possible to monitor
early season populations, establish eco-
nomic thresholds for IPM, implement
mass trapping, and produce attract and
kill formulations. The all-season attrac-
tant is a giant step toward effective, re-
duced risk IPM management of BMSB.

trap spillover, or kill the bugs with
least-toxic pesticides such as (Azera®).

House Invasions

Brown marmorated stink bugs are
rude guests, as they eat your garden
and then move in with you. Some
houses have seen more than 25,000
bugs invade. These bugs fly toward
lights, colliding with people. Fortu-
nately, the bugs do not reproduce or
feed while overwintering. They do not
bite or carry diseases, but they pro-
duce unpleasant smells when crushed,
and fill a house with excrement. Pro-
teins associated with the bugs can
cause allergies (Inkley 2012; Mertz et
al. 2012).

Reproduction is prolific. If your
house is invaded by 25,000 H. halys,
this group of bugs could produce a
summer population of almost three
million in the immediate vicinity of
your home (Lee et al. 2013; Kawada
and Kitamura 1983).

Overwintering bugs like to hide in
dark, tight places. Attics are favorite
hideaways. Inkley (2012) found about
60% of the invading population was in
the attic. The rest were captured in the
living space. Bugs may hide in cracks
and crevices along baseboards, door
and window trim, and in light fixtures
(Toyama et al. 2011; Ingels and Varela
2014).

Exclusion Is Best

The best approach is exclusion.
Pay especial attention to the side of
the house facing the sunset. Caulk up
all holes, and make sure that window
screens fit tightly. Pay attention to
sealing around window air condition-
ers. Cover attic and foundation vents
with screens. Make sure the chimney
is protected with a screen. Weath-
er-strip doors, and make sure each
one has functional door sweep (Ingels
and Varela 2014).

In Japan, boxes filled with straw,
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H. halys damages apples. Photo courtesy
J. Oberg, MD Dept. Ag.

paper, or straw mats are used as traps
outside to attract overwintering bugs.
They also use special “slit” traps of
layered pieces of plywood. Bugs crawl
into the slits cut between the boards
and are trapped. One 90 x 90 cm

(36 by 36 in) slit trap placed on the
ground trapped 2693 bugs (Watanabe
et al. 1994).

Near complete exclusion was
achieved by covering exterior walls
with 1 cm (0.4 in) mesh netting treat-
ed with pyrethroids. Deet repellent
around windows also helped exclude
bugs (Watanabe et al. 1994). Deet also
repels the ladybug, Harmonia axyridis,
another structural invader (Riddick
et al. 2004). In the U.S., pheromone
traps are available for use outside that
attract overwintering bugs, reducing
the number of invaders (see Sterling
Resources).

Do Not Use
Pesticides Inside

If they get inside your living space,
do not use foggers. Any that you kill
will just be replaced by others crawling
from wall voids. If pesticides are ap-
plied to kill populations in wall voids,
large numbers of dead bugs may at-
tract flies and carpet beetles (Jacobs
2014).

The best approach is to use a vacu-
um cleaner to remove them from your
living space. Bugs can give a vacuum
cleaner an odor, so having an old one
just for this purpose is the best idea.
Bugs can be killed by dropping them
into soapy water. Live bugs should not
be dropped into garbage. Bugs inside
are attracted to a light trap. These are
commercially available (see Sterling

Resources). Or you can use a desk
lamp over a pan of soapy water as a
trap (StopBMSB.org 2014).

Conclusion

The BMSB invasion will likely in-
crease and spread. The invasive pest is
favored by prolific reproduction, wide
host range, lack of specific natural en-
emies, cold tolerance, global warming,
and overwintering skills. There can be
a short lag time between initial inva-
sion and population explosions. Mon-
itoring is extremely important, and
pheromone monitoring can now give
an early warning.

Biological control of eggs is a prom-
ising approach. Predators in the U.S.
are effective, but parasitoids have not
adapted. Importation of a more effec-
tive egg parasitoid may be necessary.
Biopesticides are available that can
help manage populations without
killing bees. Special techniques such
as banding trees, using aggregation
pheromones in attract and Kill for-
mulations, and spraying perimeters
of row crops and orchards can reduce
amount of pesticide applied. Overwin-
tering traps and efficient exclusion
can reduce the impact of BMSB inside
houses. The brown marmorated stink
bug is not going to go away, but IPM
techniques can limit the damage.
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