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Objectives:  

 

1. Determine the distribution of the brown marmorated stink bug (BMSB) in Delaware  
2. Evaluate the effectiveness of perimeter treatments to manage brown mamorated stink 

bugs (BMSB) in soybeans  
3. Evaluate the effectiveness of insecticides to control the brown marmorated stink bug 

(BMSB) on soybeans 
 

  

Methods:   

 

Distribution of the Brown Marmorated Stink Bug in Delaware  

A statewide survey was conducted on 72 fields to determine the distribution of BMSB.  Full 

season and double crop fields were included in the survey and sampled on a weekly basis from 

mid-June to mid-September.  Fields were sampled by conducting one hundred sweep net 

counts and visually inspecting plants in ten locations for BMSB adults and  nymphs on the field 

perimeters (0-100 ft) and field interiors (>100 ft).  The data collected was used to determine the 

distribution of BMSBs in Delaware soybean fields and to track its movement within the state. 

 

Perimeter Treatments to Manage Stink Bugs in Soybeans 

Two fields were identified to evaluate the effectiveness of perimeter treatments as a control 

strategy to manage stink bugs in soybeans. Perimeter treatments were applied on one full-

season soybean field located in Cecil County, Maryland and on one double crop soybean field 

located in New Castle County, Delaware (part of the statewide survey). Stink bug populations 

were monitored pre and post-treatment on a weekly basis by performing 300 sweep net 

samples in the field perimeters (0-100 ft) and in the field interiors (>100 ft).  Although no 

threshold is available for BMSB in soybeans, we are using the same threshold established for 

native stink bugs ( 5 per 25 sweeps) to time insecticide applications.  
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Once populations reached a “threshold” level, treatments were applied using commercial 

application equipment.  The BMSB was the predominant species in both fields.   

 

Brown Marmorated Stink Bug Insecticide Efficacy Trial 

‘NK brand 539U2’ soybeans were planted on May 14 at the University of Delaware’s Research 

Farm located at Newark, Delaware.  Plots 10 ft wide (4 rows) x 20 ft long were arranged in a 

randomized complete block design with four replications along a wooded field edge to take 

advantage of BMSB’s tendency to congregate field perimeters.  Plots were sampled on a weekly 

basis from July 26 through August 21 using a sweep net and counting the total number of adults 

and nymphs of all stink bug species found in ten sweep net samples per plot.  From August 21 

to September 21, both sweep net counts and a timed two-minute visual inspection were used 

to evaluate population levels.  Once BMSB populations reached levels high enough to evaluate 

efficacy; August 17, 30 and September 6, treatments were applied with a CO2 pressurized back 

pack sprayer equipped with a 6 nozzle boom delivering 18 gpa at 40 psi.  Treatments consisted 

of (1) Baythoroid XL, (2) Leverage 360, (3) Lannate LV, (4) Lannate LV + Asana XL, (5) Warrior II, 

(6) Cobalt Advanced, (7) Acephate 97UP, and (8) an untreated check. 

 

As the plants began to senesce, the plots were evaluated for “stay green” effects by visually 

inspecting the plants for green leaves and by counting the number of green stems from 20 

randomly selected plants in each plot.  A five plant subsample was evaluated for the number of 

flat pods in each plot.   Seed quality data was collected at full maturity (R8) on October 19, by 

randomly harvesting 20 plants per plot and evaluating a 100 seed subsample for the percent 

moldy and shriveled seeds as well of the number of seeds with purple stain disease.  

 

Results: 

 

Distribution of the Brown Marmorated Stink Bug in Delaware 

BMSB was first identified in Delaware soybean fields in 2010 in New Castle County.  In 2011, a 

survey was conducted as part of a DSB funded project to determine how widely distributed the 

BMSB was in Delaware soybean fields.  The findings of the survey documented BMSB 

infestations in eighty percent of the New Castle County soybean fields and in ten percent of the 

Kent County fields included in the survey. No BMSB were detected in soybean fields surveyed in 

Sussex County. Of the fields surveyed in New Castle County, ten percent were found to be at or 

above the tentative economic threshold of five BMSB per twenty-five sweeps.  None of the 

Kent County fields had economic population levels of BMSB. When factoring in the complex of 

stink bug species within a field including green stink bug (GSB), brown stink bug (BSB) and 

BMSB, twenty percent of the New Castle County fields and nineteen percent of the Kent County 

fields were at threshold for the stink bug complex.  
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In 2012, the survey was expanded to include areas of the state not surveyed in 2011. Survey 

results confirm that BMSB continue to pose the greatest threat in New Castle and Kent County.  

Of the fields surveyed in New Castle County, sixty-eight percent were infested with BMSB.  

However, none of the fields were at an economic threshold when considering BMSB alone or 

when factoring in all the stink bug species.  In Kent County, BMSB infestations were 

documented in fifty-two percent of the fields surveyed and three percent were at or above 

threshold, a significant increase compared to the 2011 survey results.  When factoring in all the 

stink bug species including BMSB, GSB and BSB, twenty-three percent of the fields were at or 

above threshold.  Twelve percent of the fields surveyed in Sussex County were infested with 

BMSB. This is a significant increase from the findings in 2011 in which none of the Sussex 

County fields surveyed had BMSB infestations.  When only considering BMSB, none of the fields 

reached economic threshold.  When factoring in all the stink bug species, eighteen percent of 

the fields reached or exceeded the economic threshold, attributed primarily to GSB and BSB 

populations.   

 

BMSB have become fully established across New Castle County and are slowly expanding their 

range to parts of Kent and Sussex counties.  While they do not currently pose as great a threat 

in Sussex Counties compared to New Castle and Kent County, the survey results indicate that 

they are increasing in population throughout the state.  In 2012, BMSB accounted for thirty-five 

percent of the stink bug population in New Castle County, twelve percent in Kent County and 

one percent in Sussex County (Table 1).  Despite the fact that BMSB populations are greatest in 

New Castle and Kent County, the addition of BMSB to the stink bug complex could ultimately 

result in an increase the number of fields that reach threshold for the stink bug complex.  

 

    

       
 

Table 1. Stink Bug Distribution by County 
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 Evaluate the effectiveness of perimeter treatments to manage brown marmorated 

stink bug (BMSB) in soybeans  

 

     In 2011, research was conducted by University of Maryland and Virginia Tech researchers to 

evaluate whether or not perimeter treatments could be used as a management strategy for 

BMSB.  Initial findings suggest that perimeter treatments can be successful in gaining control of 

BMSB in soybeans.  However, it was determined that additional research was needed to 

confirm this. In 2012, perimeter treatments were evaluated on two grower fields and 

monitored on a weekly basis to determine if a timely perimeter treatment would be successful 

in reducing BMSB populations and prevent them from penetrating into the field interior.  In 

each of the two fields where perimeter treatments were applied, BMSB populations were 

significantly reduced along the field perimeters and stink bug populations remained low in the 

field interiors (Table 2 and Table 3).  The BMSB was the predominant species in both fields, 

although the data does include low levels of native green and brown stink bugs. These findings 

along with prior year’s research suggest that perimeter treatments can be used as a successful 

management strategy to control BMSB in soybeans.  There are exceptions however, that must 

be taken into consideration such as the size of the field and the timeliness of application which 

would have an impact on the success and practicality of using a perimeter treatment.   

 

Table 2.  Evaluation of Perimeter Treatment: Grower Field 1 
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Table 3. Evaluation of Perimeter Treatment: Grower Field 2 

 

 
 

 

 

 Evaluate the effectiveness of insecticides to control the brown marmorated stink bug 

(BMSB) on soybeans 

 

The treatments applied on August 17 were not successful in significantly reducing BMSB 

populations at 7 and 15 days after treatment (DAT) compared to the control (Table 4).  The lack 

of control can be attributed to the observed re-infestation of plots from an adjacent wood lot.  

At (5DAT2) for the second application, all of the treatments provided a significant reduction in 

the number of BMSB per 2 minute search compared to control except Lannate LV at 1.5 pt/A 

(Table 5).  There were no significant differences among treatments compared to the control 

based on sweep net sampling and 2 minute search at (5 DAT3) and (15 DAT3) for any of the 

sample dates after the third application applied on September 6.  However, numerically, there 

were fewer BMSB adults and nymphs in each of the treated plots compared to the control 

except the stand alone Lannate LV treatment, which is consistent with the results of the second 

application (Table 5).  All of the products tested provided some level of control for BMSB in 

soybeans.  

 

A damage assessment was performed at harvest time, October 19, to detect symptoms of “stay 

green” and to evaluate the seed for quality and stink bug feeding injury.  A visual inspection of 

the plots as the plants began to senesce found anywhere from 50% to 100% of the plots 

contained plants with green leaves.  While significant, this is most likely a result of 

environmental conditions and soil moisture levels.  Subsamples of 20 plants per plot were also 

selected to estimate the percent of plants with green stems which ranged from 75-85%.  

Economic Threshold 
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However, there were no significant differences among treatments.  A five plant subsample was 

collected from each plot and evaluated for flat pods.  Acephate 97UP had significantly fewer 

flat pods compared to the Leverage 360 treatment but was not significantly different from the 

control.  The Leverage 360 treatment had the greatest number of flat pods, however, it was not 

significantly different from the control (Table 6).  There were significant differences among 

treatments for the percent moldy seed but the mold developed from not being properly stored 

and cannot be attributed to stink bug feeding injury.  There were no significant differences 

among treatments for the percent shriveled seed and the percent seed with purple stain 

disease.    
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Table 4. Application 1 - Pre and Post-Treatment Sampling Results 

 
1
 Means within a column followed by the same letter are not significantly different (Tukey’s; P=0.05). 

 

Table 5.  Application 2 and 3 - Post Treatment Sampling Result 

1
 Means within a column followed by the same letter are not significantly different (Tukey’s; P=0.05). 

 

Treatment 

 

Rate/A 

BMSB/10 sweeps 

 

Pre-Trt – Aug 14
1 

BMSB/2 minute 

Count 

 

(7 DAT1) Aug 21
1 

(15 DAT1) August 29
1 

BMSB/10 sweeps 

BMSB /2 minute 

count 

Baythroid XL 2.8 oz 2.00a 4.00a 1.75a 5.00a 

Leverage 360 2.8 oz 2.25a 1.50a 1.00a 1.00a 

Lannate LV 1.5 pt 4.75a 3.50a 5.75a 9.75a 

Lannate LV + Asana XL 1.5 pt + 6 oz 2.50a 1.25a 2.00a 3.25a 

Warrior II 1.92 oz 2.50a 1.00a 2.00a 3.25a 

Cobalt Advanced 22 oz 3.50a 4.00a 1.25a 2.50a 

Acephate 97UP 1 lb 2.00a 1.75a 1.00a 1.50a 

Untreated -- 2.50a 4.75a 4.50a 10.75a 

 

Treatment 

 

Rate/A 

Number BMSB per 2 minute 
1
 Number BMSB per 10 sweeps

1
 

(6 DAT2)  

Sept 5 

(5 DAT3)  

Sept 11 

(15 DAT3) 

Sept 21 

(6 DAT2)  

Sept 5 

(5 DAT3)  

Sept 11 

(15 DAT3) 

Sept 21 

Baythroid XL 2.8 oz 2.25b 2.50a 5.25a 2.00a 3.75a 2.00a 

Leverage 360 2.8 oz 3.75b 1.00a 3.25a 1.00a 0.75a 1.00a 

Lannate LV 1.5 pt 8.00ab 15.50a 5.75a 2.75a 12.75a 3.75a 

Lannate LV +Asana XL 1.5 pt + 6 oz 1.25b 0.75a 0.50a 1.50a 1.25a 1.50a 

Warrior II 1.92 oz 2.25b 2.75a 2.25a 0.50a 2.00a 1.50a 

Cobalt Advanced 22 oz 1.00b 0.75a 1.50a 0.00a 1.00a 0.50a 

Acephate 97UP 1 lb 1.00b 1.50a 1.50a 1.25a 1.00a 1.75a 

Untreated -- 20.25a 12.75a 1.50a 3.50a 5.50a 0.50a 
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Table 6. Damage Evaluation 

 

1 
Means within a column followed by the same letter are not significantly different (Tukey’s; P=0.05). 

  Stay Green 

Average 

Number of Flat 

Pods
1
 

Seed Evaluation (100 Seed Subsample) 

 

Treatment 

 

Rate/A 

% Plots 

with 

Green 

Leaves 

% Green 

Stems
1
 % Moldy Seed

1
 

% Shriveled 

Seed
1
 % Purple Stain

1
 

Baythroid XL 2.8 oz 75 85.0a 13.25ab 5.5a 7.25a 1.0a 

Leverage 360 2.8 oz 100 78.75a 32.25a 1.25ab 0.5a 4.75a 

Lannate LV 1.5 pt 100 83.75a 10.0ab 1.5ab 2.25a 1.25a 

Lannate LV + Asana XL 1.5 pt + 6 oz 100 77.5a 11.0ab 1.75ab 3.0a 3.25a 

Warrior II 1.92 oz 75 75.0a 14.5ab 1.25ab 1.5a 1.75a 

Cobalt Advanced 22 oz 75 71.25a 11.0ab 0.75b 3.25a 7.75a 

Acephate 97UP 1 lb 75 81.25a 5.25b 0b 1.5a 1.75a 

Untreated -- 50 70.0a 7.75ab 0.5b 1.5a 0.75a 


