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Brown Marmorated Stink Bug is an Invasive Species

 Native to China, Japan, 

Korea, and Taiwan.

 Generally considered a 

minor agricultural and 

nuisance pest with 

occasional outbreaks.



History of BMSB in Mid-Atlantic Agriculture
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Current Distribution of BMSB in the United States

Severe Agricultural and Nuisance Problems Present

Nuisance Problems Only

Detected



Identification

White bands

Marbled pattern
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Threat Posed By Brown Marmorated Stink Bug 

To Commercial Tree Fruit and Other Crops

2nd 3rd 4th 5th

Egg Mass
1st

 Season-long threat to commercial tree 
fruit. Persistent movement into orchard 
blocks from other cultivated crops and 
wild hosts.

 Both adults and nymphs feed on the 
fruit.

 Reproduction can occur within 
commercial orchards.
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Apparent Phenology of BMSB in Mid-Atlantic Tree 

Fruit Orchards



Orchard Crops



Vegetables



Small Fruit and Grape



Row Crops

Unaffected

BMSB Injury



Ornamentals and Nursery Crops



Threat To Commercial Tree Fruit

1 EARLY SEASON

3 LATE SEASON -

POST HARVEST

2 SEASON LONG



 No established monitoring tool for BMSB.   

 Growers need a tool that allows them to detect 

presence, abundance, and seasonal activity.

 Used to make informed management decisions.

Development of a Behaviorally Based 

Monitoring Tools for BMSB



Development of a Behaviorally Based 

Monitoring Tool for BMSB

 Visual Cues

 Olfactory Cues

 Capture Mechanism

 Deployment Strategy



20009-2010 BMSB Response to Visual Stimuli

 Responses to visual stimuli associated with trap bases.

 Baited and unbaited traps at the periphery of orchards.  

 Lure or bait is a known attractant for BMSB but with limitations. Methyl (2E, 4E, 6Z)–
decatrienoate.  
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Comparisons of Capture Mechanism and 

Deployment Strategies

 Comparison with commercially available traps. 

 Deployed in perimeter row of a pear orchard.  Three replicates. Sampled 
twice weekly from August 2-September 30, 2010.

Sankei Chemicals Co., Ltd., Kagoshima, JapanCBC America, Japan AFRS

= ground deployment

= canopy deployment 

= visual cue
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Monitoring Adult and Nymphal Populations  in 2011

 Black pyramid traps have been 
deployed in commercial orchards.

 Deployed in border row between 
trees.  

 Baited with 66 mg lures of methyl 
(2E, 4E, 6Z)–decatrienoate.  Known 
attractant with limitations.

 Monitoring 10 commercial orchards.

 Deployed throughout the mid-
Atlantic, New England, Great Lakes / 
Mid West, and West Coast.



Can We Improve Our Monitoring Traps?



Bioassay Designed to Identify Optimal Wavelengths and 

Intensities of Light

1 2

3 4



Trial One - Simple Choice Study
Light Intensity

 Release single individuals into center of arena.

 Treatments include sex and light intensity.

 Light Intensity (Indirect Light, Fixed Full Spectrum)

 0 Lux (Control)  Darkness

 100 Lux  

 200 Lux

 400 Lux 

 800 Lux

 1600 Lux

 Trial duration up to 15 minutes.

 Treatment Zone

 Remain in Release Zone

Fixed Full Spectrum



Trial Two -Simple Choice Study
Wavelength

 Release single individuals into center of arena

 Treatments – Wavelength (Indirect Light, Fixed Intensity)

 Full Spectrum 

 320 nm, Long Pass Filter (Ultraviolet and above)

 400 nm, Long Pass Filter (Visible Light, Purple and Above)

 495 nm, Long Pass Filter (Visible Light, Blue and Above)

 610 nm, Long Pass Filter (Visible Light, Yellow and Above)

 Control

http://upload.wikimedia.org/wikipedia/commons/d/d9/Linear_visible_spectrum.svg


Identification of Aggregation Pheromone



Tentative Conclusions

 Dark ground-deployed pyramid trap appears to be visually 

stimulating.  Capture mechanism works well because both nymphs 

and adults have a tendency to walk up surfaces.

 Nymphs attracted to baited traps season-long.  Adults more strongly 

attracted late-season.

 Need for a season-long attractant.  Identification of true BMSB 

aggregation pheromone is critical.

 Augment trap designs with specific wavelengths and intensities of 

light to improve overall sensitivity and specificity.



 Tremendous season-long pressure from populations moving from wild 
and other cultivated hosts into cropped areas leading to constant re-
infestation of plots.  

 Greatest efficacy observed when adults have direct contact with 
finished wet spray material.  Only a small portion of damaging 
population likely exposed to this material. 

 Avoidance behaviors allow them to potentially escape treatments.

 Insecticides labeled as excellent against native SBs not showing same 
field efficacy against BMSB.  Knock down and recovery observed in 
grower orchards.  Other materials were ineffective.

Challenges in Managing BMSB in 

Commercial Plantings



Knock Down and Recovery 

 Treated 1-acre plots with 

Tombstone or Vydate.

 Recovered bugs from 1x1 

meter square plots 

beneath the canopy of 

treated trees.

 8 replicates.

 Followed mortality.



Results
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Laboratory-Based BMSB Insecticide Evaluations

USDA-ARS-AFRS

 Constant (season-long) pressure from outside orchards 

continuously re-infests plots.

 Immigrating/emigrating adults are unlikely to encounter direct 

contact with finished (wet) spray material.  This population poses 

the primary threat to tree fruit orchards.  

 Control of this population depends on sustained effectiveness of 

residue. Laboratory insecticide trials designed to be biologically 

relevant and based on control of this primary threat. 



BMSB Toxicity Testing

Material and Rate Selections

Concentrations of insecticide per unit carrier (water alone) determined based on 

application of 100 gallons per acre, applied at field volume.

Pyrethroids

Bifenthrin

Fenpropathrin

Permethrin

Gamma-Cyhalothrin

Beta-Cyfluthrin

Lambda-Cyhalothrin

Zeta Cypermethrin

Cyfluthrin

Esfenvalterate

Organophosphates

Dimethoate

Malathion

Methidathion

Chlorpyrifos

Acephate

Azinphosmethyl

Diazinon

Phosmet

Neonicotinoids

Dinotefuran

Thiamethoxam

Clothianidin

Imidacloprid

Acetamiprid

Thiacloprid

Other Classes

Endosulfan

Zinc Dimethyldithiocarbamate

Tolfenpyrad (SC and EC)

Pyrifluquinazon

Kaolin Clay

Abamectin

Indoxacarb

Spirotetramat

Flonicamid

Cyantraniliprole

Carbamates

Methomyl

Formetanate HCl

Oxamyl

Carbaryl

Biopesticides

MBI-203

MBI-205

MBI-206

Pyganic

Combination Materials

Chlorpyrifos+

Gamma-Cyhalothrin

Kaolin Clay+

Thiamethoxam



Experimental Trials

EthoVision trials for measuring 

horizontal mobility on insecticide-

treated surfaces.

Direct observations of vertical movement 

capacity following insecticide exposure.

Mortality tracked for 7-d followed by  

final vertical movement trial.

1

2

3





Overall Lethality

 Individual adults placed in cup with food and water.

 Condition recorded for 7 consecutive days (alive, moribund, dead)

 Two Prolonged Examinations

 How quickly does toxicant take hold?

 How profound are exposure effects?



Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Bifenthrin (Brigade WSB) @ 32 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Fenpropathrin (Danitol 2.4 EC) @ 18.0 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Cyfluthrin (Tombstone 2.0 EC) @ 2.6 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Esfenvalerate (Asana XL EC ) @ 14.5 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Methomyl Combined (Lannate SP) @ 1 lb/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Formetanate Hydrochloride (Carzol SP) @ 1.25 lbs/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Oxamyl (Vydate L) @ 3.0 pts/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Carbaryl (Sevin XLR) @ 2.0 qts/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Malathion (Malathion 5EC) @ 6 pts/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Chlorpyrifos(Lorsban 4E) @ 4.0 pts/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Azinphosmethyl (Guthion WP) @ 3 lbs/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Phosmet (Imidan 70-W) @ 4.0 lbs/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Dinotefuran (Safari 20 SG) @ 16 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Thiamethoxam (Actara WDG) @ 4.5 oz/100 gal

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 1 2 3 4 5 6 7

Days After Exposure

%
 A

d
u

lt
 B

M
S

B
/C

a
te

g
o

ry

Alive

Moribund

Dead

Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Clothianidin (Clutch 50 WDG) @ 3.2 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Acetamiprid (Assail 30 SG) @ 8.0 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Endosulfan (Thiodan EC) @ 1.67 qts/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Tolfenpyrad (Tolfenpyrad SC ) @ 21 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Indoxacarb (Avaunt WDG) @ 6.0 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Kaolin (Surround WP) @12.5 lbs/100 gal
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Day 0-7 Day 0-7 Day 0-7

[(BMSB Alive x 0.0) + (BMSB Moribund x 0.5) + (BMSB Dead x 1.0)]Lethality Index = 

240

x  100
Day 0-7 Day 0-7 Day 0-7

[(BMSB Alive x 0.0) + (BMSB Moribund x 0.5) + (BMSB Dead x 1.0)]Lethality Index = 

240

x  100

*  After testing ~45 materials, the Lethality Index was modified to accommodate four 

conditional categories: Alive (0.0); Affected (0.25); Moribund (0.75); and Dead (1.0).  

This change in conditional interpretation does not change the comparability of 

Lethality Index across tested materials.

BMSB Toxicity Testing

Lethality Index

The maximum value of the Lethality Index for each material is 100.0; the 

minimum value is 0.0, and compounds are ranked in descending order of 

value.



Active 

Ingredient 

Trade 

Name 

Lethality 

Index 

Active 

Ingredient 

Trade 

Name 

Lethality 

Index 

Chlorpyrifos/Gamma-Cyhalothrin Cobalt 95.4 Oxamyl Vydate 46.8 

Dimethoate Cygon 93.3 MBI-203 MBI-203 43.4 

Malathion Malathion 92.5 Esfenvalerate Asana 43.3 

Bifenthrin Brigade 91.5 Imidacloprid Provado 40.0 

Endosulfan Thionex 90.4 Tolfenpyrad SC Tolfenpyrad SC 36.5 

Methidathion Supracide 90.4 MBI-205 MBI-205 35.7 

Methomyl Lannate 90.1 Tolfenpyrad EC Tolfenpyrad EC 33.3 

Chlorpyrifos Lorsban 89.0 Pyrifluquinazon Pyrifluquinazon 28.3 

Acephate Orthene 87.5 Kaolin Clay Surround 23.1 

Fenpropathrin Danitol 78.3 Diazinon Diazinon 20.4 

Permethrin Permethrin 77.1 Phosmet Imidan 20.0 

Azinphosmethyl Guthion 71.3 Acetamiprid Assail 18.8 

Dinotefuran Safari 67.3 Thiacloprid Calypso 18.3 

Kaolin Clay/Thiamethoxam Particle Delivery 66.7 Abamectin Agri-Mek 16.3 

Formetanate HCl Carzol 63.5 Indoxacarb Avaunt 11.3 

Gamma-Cyhalothrin Proaxis 59.0 Spirotetramat Movento 9.8 

Zinc Dimethyldithiocarbamate Ziram 57.5 Carbaryl Sevin 9.2 

Thiamethoxam Actara 56.3 Water Control 6 9.2 

Clothianidin Clutch 55.6 Flonicamid Beleaf 7.7 

Beta-Cyfluthrin Baythroid 54.8 Water Control 2 6.9 

Lambda-Cyhalothrin Warrior 52.9 Water Control 3 6.3 

Zeta-Cypermethrin Mustang Max 52.1 Water Control 5 6.0 

Cyfluthrin Tombstone 49.0 Water Control 4 4.2 

MBI-206 MBI-206 48.4 Cyantraniliprole Cyazypyr 1.7 

 

BMSB Toxicity Testing

Lethality Index



Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Dinotefuran Retest (Scorpion 35 SL) @ 5.0 oz/100 gal
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Time-Phased BMSB Condition

4.5-Hour Exposure Period In Glass Arenas

Dinotefuran Retest (Scorpion 35 SL) @ 3.4 oz/100 gal
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Time-Phased BMSB Condition
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BMSB Toxicity Testing

Conclusions

 There are materials within each chemical class that show promise for 
ability to kill BMSB by contact with dried residues (malathion, bifenthrin, 
endosulfan, methomyl).

 In general, neonicotinoids did not provide the level of “fast kill” that other 
classes did, but bugs were routinely paralyzed very soon after exposure.

 In neonicotinoid and pyrethroid treatments, bugs remained moribund for 
a very long period of time and still may recover 7 or more days after 
paralysis.

 For many compounds, exposure via treated plant tissue will likely reduce 
lethality of dry insecticide residues; however, toxicant uptake via feeding 
will contribute to the lethality of many materials.



Good Information Is Out There



The good, and bad, stink bug varieties in Oregon. The bad variety, known 

as the Brown Marmorated Stink Bug or BMSB, was seen for the first time 

on Washington soil two weeks ago .

Education And Awareness Needed



Tracking the Spread: Report a BMSB Detection

https://njaes.rutgers.edu/stinkbug/report.asp

https://njaes.rutgers.edu/stinkbug/report.asp
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