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Semiochemicals are central to success of the Pentatomoidea, as the name “stink bug” implies.  
Pentatomoid semiochemistry involves: sex, aggregation, and alarm pheromones; allomones; 
kairomones used by parasitoids and predators of stink bugs; and tritrophic interactions. All 
species of stink bugs for which pheromones have been identified (about 45) have male-produced 
pheromones.  Of these, approximately half are sex pheromones (attracting females only), and 
half aggregation pheromones (attracting both sexes and, where tested, nymphs).   
 
The pheromone chemical structures are very diverse, posing significant analytical and synthetic 
challenges. Most stink bug pheromones probably consist of two or more components, as well as 
additional volatiles of plant origin which may modify response.  This makes for a complex 
behavioral picture which appears to vary by life stage and sex and probably also mating and 
feeding status.  Detailed studies of pheromone emissions also indicate complex variation by 
individual, age, population density, time of day, and other environmental stimuli.  The cross-
attraction of several species to pheromones of other species occurs for both adults and nymphs. 
In some cases, it represents known or probable overlap in pheromone chemistry; in other 
intriguing cases, it clearly does not.   
 
Harlequin bug (Murgantia histrionica (Hahn)), has a two-component pheromone consisting of 
(3S,6S,7R,10S) and (3S,6S,7R,10R)-10,11-epoxy-1-bisabolen-3-ol in a ~1.4:1 ratio. It shares the 
first major component with brown marmorated stink bug.  In each species, females, males, and 
nymphs are attracted, but not always equally to different ratios of the two components.  Both 
species are attracted to 8- and 16-isomer mixtures, which are much less expensive to synthesize, 
with no evidence for repellancy of the non-pheromone isomers.  Males emit less, or even zero, 
pheromone, under crowded conditions.  All stages have a positive dose response which does not 
have a maximum in field attraction (in other words, more aggregation pheromone never attracts 
fewer bugs). The pheromone functions as an attractant, but not an arrestant, such that 
pheromone-baited trap plants do not retain bugs any better than those without pheromone.   
 
Harlequin bugs also are attracted to volatiles from their specific host plants in the mustard and 
caper families.  This attraction interacts with the aggregation pheromone, and may also vary with 
life stage and physiological state of receiving bugs.  Furthermore, visual and substrate-borne 
vibrational cues are known to be important in harlequin bug behavior. All of the above 
complexities have also been found in at least some other stink bug species, suggesting broader 
patterns in stink bug semiochemistry, and providing lessons on how stink bug behavior can 
potentially be exploited for monitoring and in attract-and-kill methods or other control tactics for 
pest bugs.  
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