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EXECUTIVE SUMMARY:  
 
OBJECTIVES:  Our main objective was to determine if overwintering aggregations of brown 
marmorated stink bug, Halyomorpha halys, are organized by vibrational communication similarly 
to how vibrational signals are used by this species for mating. Male BMSB produce an aggregation 
pheromone that is attractive to other males, females and immatures over a broad area. Once 
conspecifics arrive on the same plant, the male produces a vibratory signal that is answered by 
the female and this leads to male searching behavior and tighter aggregation. Our hypothesis was 
that if vibrational communication were used to keep the groups organized on host plants, the 
pest may also use such signals to produce the characteristic aggregation behavior that the species 
displays during overwintering. Overwintering aggregations occur in natural environments under 
tree bark and in rock outcroppings, but they also occur in shipping containers (leading to 
worldwide human-assisted transport), and in structures including homes and farm buildings.  If 
our hypotheses was true, pest managers could exploit the vibrational behavior for management. 
For example, to detect and destroy populations hitchhiking in freight or in buildings, signals could 
be exploited to create artificial aggregations that could then be eliminated, or vibrations could be 
used to disrupt aggregations and reduce winter survival of the pest. 

PROCEDURES:  
Source of insects: Diapause-initiated adult BMSB were collected from the sides of buildings in 
downtown Corvallis during September and October of 2019. Expression of this behavior 
indicated that the insects had received the environmental signals triggering diapause and were 
seeking overwintering sites. Collected insects were brought into a cold room, where they were 
allowed to resettle in coroplast boxes equipped with narrowly spaced cardboard slats. 

Behavioral experiments: We faced significant challenges in conducting the experiments as 
reported in the interim report. Briefly, our anti-vibration experimental arena withing the cold 
room was condemned by facilities and we lost access to the facility where we had intended to 
conduct the experiments. Instead, we had to make recordings in the lab at room temperature 
without the aid of the vibrational reduction environment and temperature controls. However, 
we believe these methods did not compromise experiments because observations suggest that 
BMSB brought from low temperature, short photophase conditions where they were held 



under overwintering aggregations (6°C), into warm temperature, long photoperiod conditions 
will remain in diapause and will exhibit aggregation behavior for a period of 2-3 weeks before 
diapause is broken and the insects revert to more individualistic behavior. Indeed, this seemed 
to be the case in the experiments, when the insects were brought out of the cold room and 
placed in the arenas, they would at first act independently, but would ultimately start to exhibit 
the aggregative behavior after 5-10 minutes(Fig. 1). 
 
After running preliminary trials, to evaluate laser vibrometer performance in the laboratory, we 
conducted assays using 4 male and 4 female BMSB in the arena. Briefly, insects were removed 
from the overwintering aggregation and placed in the arena, which was approximately 1 qt in 
volume and made of paper. After a 5 minute acclimation period, the insects were recorded 
simultaneously with a camcorder and the laser vibrometer (Polytec PDV 100, GmbH, Germany) 
aimed at a piece of reflective plastic tape inside the paper arena. Vibrational recordings were 
converted to WAV format using RAVEN (Cornell Laboratory of Ornithology, Ithaca, New York). The 
recordings attempted to verify the existence of spontaneously emitted vibrational signals 
associated with the aggregation behavior of BMSB. To identify a potential aggregating signal of 
overwintering BMSB, we recorded all vibrations emitted by overwintering adults (both males and 
females) with isolated and aggregated individuals . 
 

 

 
 
SIGNIFICANT ACCOMPLISHMENTS: 
The vibrations we recorded were noisy with the ambient vibrations from the laboratory and 
walking of the insects (Fig. 2). The beginning of the recordings were characterized by the low 
amplitude background vibration, and as the insects began to move about the arena, some 
higher amplitude vibrations were apparent reflecting these movements. After about 10 
minutes when the insects began to reorganize and settle back into aggregations, there were no 

Figure 1. At left, BMSB are exhibiting wandering behavior after being removed from the cold 
room and placed into the experimental arena, and after 10 minutes they start to aggregate 
again. The laser is visible in the reflector used to detect vibrations. 



new waveforms detected as would be expected if there were vibrations being produced as a 
behavioral signal for aggregation. There were 11 separate trials recorded (165 minutes) and 
each trial had the same result. Because there insects were organizing into aggregations and no 
behavioral vibrational signals were detected we feel that it is unlikely that there are vibrational 
signals responsible for the winter aggregation behavior. There remains some potential that the 
insects would perhaps use vibrational signals for overwintering aggregations under different 
circumstances, but we feel that the bioassay we used, although not optimal, would have 
detected the behavior. Thus, it seems likely that the insects are using some other cue to 
organize overwintering aggregations. Potentially, there is a chemical cue that allows the BMSB 
to aggregate. 
 
 

 
 
 
 

We had also planned to evaluate the effect of vibrations on the behavior of overwintering 
individuals by testing the attractiveness of the vibrational signal recorded in the previous 
experiment performing playback experiments. However, we now see no reason to pursue this 
line of investigation. 

BENEFITS & IMPACT:  
Although the results were negative, they are still informative as we continue to increase 
understanding of this highly destructive pest. These data will help researchers pursue more 
fruitful lines of inquiry. Manipulation of overwintering aggregative behavior is still an untapped 
strategy for more effective management and should continue to be pursued. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
No additional funding was received.  
 

Figure 2. Oscillogram (top) and spectrogram (below) for a 15 minute recording assay. A red 
window indicates the point where the BMSB began to aggregate and vibrational signals did 
not change.  



FUTURE FUNDING POSSIBILITIES:  
Future studies will pursue different mechanisms for overwintering aggregation behavior 
including investigating potential roles for semiochemicals. Currently, we have submitted a 
stakeholder relevancy statement to the USDA-NIFA-SCRI program for a new proposal for BMSB 
research with a total request of $8 million (Project Director: Wiman). This funding would 
support research objectives related to the current project. 
 


