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Veille d’informations sur la punaise marbrée (Halyomorpha halys) 

Ce document présente une liste d’articles de recherche publiés dans des revues 
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Articles parus en 2015 

Abram, P. K., J. Doyon, J. Brodeur, T. D. Gariepy and G. Boivin (2015). "Susceptibility of Halyomorpha halys (Hemiptera: 

Pentatomidae) eggs to different life stages of three generalist predators." Canadian Entomologist 147(2): 222-226. 

 The invasive stink bug Halyomorpha halys Stal (Hemiptera: Pentatomidae) has recently become established in Canada, 

but little information is available regarding the ability of natural enemies to attack this pest in its invaded range. We 

tested the capacity of several life stages of three generalist predators, Chrysoperla carnea (Stephens) (Neuroptera: 

Chrysopidae), Coleomegilla maculata De Geer (Coleoptera: Coccinellidae), and Podisus maculiventris (Say) (Hemiptera: 

Pentatomidae), to attack H. halys eggs. The relative susceptibility of H. halys eggs to predator attack was compared to 

P. maculiventris eggs. We found evidence for differential ability to consume H. halys and P. maculiventris eggs both 

among predator species and within species among life stages. The most H. halys eggs were consumed by late-instar C. 

carnea, while fewest were consumed by second-instar and adult C. maculata, and second-instar C. carnea. The 

susceptibility of H. halys eggs to predators was similar to that of P. maculiventris eggs, with only early-instar P. 

maculiventris nymphs consuming significantly less H. halys eggs than P. maculiventris eggs. Our results provide a 

baseline for further testing of generalist predators against H. halys and illustrate the potential importance of 

considering the breadth of ontogeny across which candidates are able to attack the invasive pest. 

 

Bakken, A. J., S. C. Schoof, M. Bickerton, K. L. Kamminga, J. C. Jenrette, S. Malone, M. A. Abney, D. A. Herbert, D. Reisig, T. P. Kuhar 

and J. F. Walgenbach (2015). "Occurrence of Brown Marmorated Stink Bug (Hemiptera: Pentatomidae) on Wild Hosts in 

Nonmanaged Woodlands and Soybean Fields in North Carolina and Virginia." Environmental Entomology 44(4): 1011-1021. 

 Nonmanaged plants occurring along forest edges and in suburban settings were sampled for brown marmorated stink 

bug, Halyomorpha halys (Stal), in North Carolina (NC) and Virginia (VA) over the course of three growing seasons. 

Commercial soybeans (Glycine max), an attractive cultivated host, were also sampled in 2014 in NC and in VA from 

2010-2014. Very few H. halys were found on non-managed plants or soybean fields in the coastal plain region of either 

state, but substantial populations were recorded in the piedmont and mountain regions. From 2011 to 2013, H. halys 

comprised from 51 to 97% of all stink bug species observed on nonmanaged plants in the piedmont and mountain 

regions. In VA, the distribution expanded from detection in 12 counties in 2010 to 53 counties in 2014, with 

economically damaging levels occurring in the piedmont region. During these studies, H. halys were observed to 

complete one and a partial second generation per year in western NC and southwestern VA, similar to that previously 

observed in regions farther north. Several plants were identified as preferred hosts, with tree of heaven, catalpa, 
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yellowwood, paulownia, cherry, walnut, redbud, and grape having consistently high numbers of H. halys. Knowing that 

these plants are preferred by H. halys during certain stages of the insects' development will aid in the search for H. 

halys in new areas, as well as serve as one predictor of the likelihood of a certain area to attract and sustain large H. 

halys populations. 

 

Basnet, S., T. P. Kuhar, C. A. Laub and D. G. Pfeiffer (2015). "Seasonality and Distribution Pattern of Brown Marmorated Stink Bug 

(Hemiptera: Pentatomidae) in Virginia Vineyards." Journal of Economic Entomology 108(4): 1902-1909. 

 Brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), is a highly polyphagous invasive 

insect pest from eastern Asia that feeds on numerous fruit, vegetable, and field crops. Four commercial vineyards in 

Virginia were sampled in 2012 and 2013 to study the basic biology, seasonality, and distribution pattern of H. halys in 

vineyards. At each vineyard, two blocks were selected. Weekly 3-min timed count visual samplings were performed in 

border and interior sections from late May until mid-September. Overwintering adult bugs were first detected in 

vineyards in May; however, the timing of first detection differed among vineyards. Egg masses were found primarily in 

June and July, and were usually found on the lower surface of grape leaves, although they were occasionally on the 

upper leaf surface, on the berry, or on the rachis. All developmental stages of H. halys were found in vineyards, 

suggesting that grape can serve as a reproductive host for H. halys. Substantial variation in H. halys densities was found 

among vineyards and throughout the growing season. The first instars were found on egg masses and after molting, 

dispersed throughout the grape vines. The date on which the first egg mass was collected was considered as a biofix. 

Based on a degree-day model, there were sufficient degree-days for completion of a generation in Virginia vineyards. 

Significantly higher numbers of H. halys were collected in border sections compared with interior sections. These results 

are discussed in relation to the potential pest status of H. halys in vineyards and implications for possible control 

strategies. 

 

Blaauw, B. R., D. Polk and A. L. Nielsen (2015). "IPM-CPR for peaches: incorporating behaviorally-based methods to manage 

Halyomorpha halys and key pests in peach." Pest Management Science 71(11): 1513-1522. 

 BACKGROUND: The invasive brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), has 

emerged as a key pest in mid-Atlantic peach production. Current management of H. halys has disrupted IPM programs 

by relying exclusively on frequent, repeated, season-long insecticide applications. We developed a behaviorally-based 

tactic termed IPM-CPR (Crop Perimeter Restructuring) that utilizes border sprays for H. halys, groundcover 

management for Lygus lineolaris (Palisot de Beauvois) (Hemiptera: Miridae) and mating disruption for Grapholita 

molesta (Busck) (Lepidoptera: Tortricidae). RESULTS: IPM-CPR reduced insecticide usage by 25-61%. Generally there 

was less, and at times significantly less, catfacing injury (attributable to H. halys) in peaches in the IPM-CPR blocks 

relative to the standard, and minimal differences in injury due to G. molesta or L. lineolaris. These results suggest that 

perimeter applications of insecticides exploit the border-arrestment behavior of H. halys by controlling them at the 

orchard edge, reducing damage throughout the block. CONCLUSION: IPM-CPR significantly reduces the area managed 

by growers for control of H. halys, while simultaneously managing key pests at levels equal to current grower standard 

practices. This approach brings IPM tactics back into the orchard system after disruption by the invasive H. halys and 

potentially supports beneficial insects. 2014 Society of Chemical Industry. 

 

Calonne, N., F. Flin, B. Lesaffre, A. Dufour, J. Roulle, P. Pugliese, A. Philip, F. Lahoucine, C. Geindreau, J. M. Panel, S. R. du Roscoat 

and P. Charrier (2015). "CellDyM: A room temperature operating cryogenic cell for the dynamic monitoring of snow 

metamorphism by time-lapse X-ray microtomography." Geophysical Research Letters 42(10): 3911-3918. 

 Monitoring the time evolution of snow microstructure in 3-D is crucial for a better understanding of snow 

metamorphism. We, therefore, designed a cryogenic cell that precisely controls the experimental conditions of a 

sample while it is scanned by X-ray tomography. Based on a thermoelectrical regulation and a vacuum insulation, the 

cell operates at room temperature. It is, thus, adaptable to diverse scanners, offering advantages in terms of imaging 

techniques, resolution, and speed. Three-dimensional time-lapse series were obtained under equitemperature and 

temperature gradient conditions at a 7.8m precision. The typical features of each metamorphism and the anisotropic 

faceting behavior between the basal and prismatic planes, known to occur close to -2 degrees C, were observed in less 

than 30h. These results are consistent with the temperature fields expected from heat conduction simulations through 

the cell. They confirm the cell's accuracy and the interest of relatively short periods to study snow metamorphism. 
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Cesari, M., L. Maistrello, F. Ganzerli, P. Dioli, L. Rebecchi and R. Guidetti (2015). "A pest alien invasion in progress: potential 

pathways of origin of the brown marmorated stink bug Halyomorpha halys populations in Italy." Journal of Pest Science 88(1): 1-

7. 

 The brown marmorated stink bug, Halyomorpha halys, is an agricultural and household pest native of far East. In the 

last years, it has spread to and established in countries outside its area of origin, most notably in North America (United 

States and Canada), causing severe economic losses in agricultural crops. Recently, H. halys has been found in Europe 

(Switzerland, Germany, France, Hungary, and Greece) and since September 2012, it has also been found in Italy. 

However, the modalities of introduction and spreading of this pest on the Italian territory are unknown. Tracing back 

the diffusion modes of the species by analyzing the genetic structure and composition of populations in their initial 

phase of colonization could be useful also in the view to implement better pest control strategies. The present study 

aimed to identify the potential pathways of entry of H. halys by detecting the genetic diversity of specimens collected 

from Northern Italy and Canton Ticino (Southern Switzerland). The analyses of 1,175 base pairs of mtDNA cytochrome c 

oxidase I and II genes (cox1 and cox2) on 42 specimens led to the identification of four combined haplotypes: one, 

found in Emilia Romagna region, is the same found in China and North America but never observed before in Europe. 

The other combined haplotypes are new but consistent in part with haplotypes previously found in Switzerland. Present 

data indicate that the Italian invasion may have occurred from two different pathways, both from Switzerland and from 

Asia and/or North America. 

 

Cissel, W. J., C. E. Mason, J. Whalen, J. Hough-Goldstein and C. R. R. Hooks (2015). "Effects of Brown Marmorated Stink Bug 

(Hemiptera: Pentatomidae) Feeding Injury on Sweet Corn Yield and Quality." Journal of Economic Entomology 108(3): 1065-

1071. 

 The brown marmorated stink bug, Halyomorpha halys (Stal), is an Asian species that now dominates the stink bug 

complex in many cultivated crops throughout the mid-Atlantic United States. Sweet corn (Zea mays L.) is a preferred 

host of H. halys, and the bug can cause kernel injury on developing ears. Currently, there is limited information 

available on which plant growth stages are most sensitive to H. halys feeding or density of bugs required to cause yield 

and quality reductions on processing and fresh market sweet corn ears. In 2011 and 2012, sweet corn ears were 

infested at three different corn growth stages: silking (R1), blister (R2), and milk (R3) at densities of zero, one, three, and 

five H. halys adults per ear for 7 d. At harvest, four yield measurements were assessed and ears were inspected for 

quality reductions. The greatest yield loss from H. halys occurred when infestations were initiated during early stages of 

ear development, and the greatest quality reductions (damaged kernels) occurred during later stages of ear 

development. A density of one H. halys per ear resulted in levels of kernel damage great enough to cause significant 

quality reductions. This study highlights the ability of H. halys to cause substantial economic losses in both fresh market 

and processing sweet corn in a relatively short period of time at low population densities. Therefore, infestations by this 

insect in sweet corn must be considered when making pest management decisions in regions where it has become 

established. 

 

Douglas, J., D. M. Climent, C. Negulescu, A. Roulle and O. Sedan (2015). "Limits on the potential accuracy of earthquake risk 

evaluations using the L'Aquila (Italy) earthquake as an example." Annals of Geophysics 58(2). 

 This article is concerned with attempting to 'predict' (hindcast) the damage caused by the L'Aquila 2009 earthquake 

(M-w 6.3) and, more generally, with the question of how close predicted damage can ever be to observations. Damage 

is hindcast using a well-established empirical-based approach based on vulnerability indices and macroseismic 

intensities, adjusted for local site effects. Using information that was available before the earthquake and assuming the 

same event characteristics as the L'Aquila mainshock, the overall damage is reasonably well predicted but there are 

considerable differences in the damage pattern. To understand the reasons for these differences, information that was 

only available after the event were include within the calculation. Despite some improvement in the predicted damage, 

in particularly by the modification of the vulnerability indices and the parameter influencing the width of the damage 

distribution, these hindcasts do not match all the details of the observations. This is because of local effects: both in 

terms of the ground shaking, which is only detectable by the installation of a much denser strong-motion network and 

a detailed microzonation, and in terms of the building vulnerability, which cannot be modeled using a statistical 

approach but would require detailed analytical modeling for which calibration data are likely to be lacking. Future 
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studies should concentrate on adjusting the generic components of the approach to make them more applicable to 

their location of interest. To increase the number of observations available to make these adjustments, we encourage 

the collection of damage states (and not just habitability classes) following earthquakes and also the installation of 

dense strong-motion networks in built-up areas. 

 

Funayama, K. (2015). "Nutritional status of overwintering adults of the brown marmorated stink bug, Halyomorpha halys 

(Hemiptera: Pentatomidae), is affected by cone counts of Japanese cedar, Cryptomeria japonica, in northern Japan." Applied 

Entomology and Zoology 50(1): 117-121. 

 Although researchers have proposed that the abundance of Japanese cedar cones is the main factor affecting 

outbreaks of the brown marmorated stink bug, Halyomorpha halys (StAyenl), in Japan, it remains to be clarified 

whether the reproduction of field populations is indeed influenced by variation in the number of cones. This study 

investigated the relationship of the nutritional status of field populations of overwintering adults with the airborne 

pollen count of Japanese cedar, which served as a proxy for cone-bearing by Japanese cedars, based on data gathered 

from 2000 to 2010 in Akita Prefecture, northern Japan. The nutritional level and airborne pollen counts varied 

significantly over the 11 years considered. There was a significant correlation between pollen count and the nutritional 

level of adults of each sex. These results suggest that Japanese cedar cones serve as an important nutritional source for 

the overwintering adults of H. halys as they prepare for overwintering. 

 

Gariepy, T. D., A. Bruin, T. Haye, P. Milonas and G. Vetek (2015). "Occurrence and genetic diversity of new populations of 

Halyomorpha halys in Europe." Journal of Pest Science 88(3): 451-460. 

 Originating in East Asia, the brown marmorated stink bug, Halyomorpha halys, has established in North America and 

Europe where it has become an urban and agricultural pest. Although initial populations in Europe were only reported 

in Switzerland, H. halys has expanded its range to include areas in France, Greece, Hungary, and Italy. Analysis of a 

portion of the mitochondrial COI gene was used to evaluate the genetic diversity of these populations and to 

investigate the movement and spread of different COI haplotypes of this pest in Europe. A total of 9 haplotypes are 

now confirmed in Europe. Four of these haplotypes have not been previously reported elsewhere, and one of these 

haplotypes has not been previously reported in Europe but is known from Korea. The H. halys population in Greece was 

the most diverse, with 7 of the 9 haplotypes occurring in the area of collection. Haplotype H1, which is known from 

North America, Italy, and China, was also present in samples collected in France, Greece, Hungary, and Switzerland. In 

fact, the H1 haplotype was the dominant haplotype detected in Budapest, Hungary and also occurred frequently in the 

samples from Athens, Greece. Patterns of haplotype diversity indicate the movement of successful invasive populations 

to generate secondary invasions within Europe ('bridgehead effect'), as well as the occurrence of multiple invasions 

from Asia. Scenarios regarding the movement and spread of particular haplotypes in Europe are discussed. 

 

Joseph, S. V., M. Nita, T. C. Leskey and J. C. Bergh (2015). "Temporal Effects on the Incidence and Severity of Brown Marmorated 

Stink Bug (Hemiptera: Pentatomidae) Feeding Injury to Peaches and Apples during the Fruiting Period in Virginia." Journal of 

Economic Entomology 108(2): 592-599. 

 Exclusion cages were used to compare the incidence and severity of feeding injury from brown marmorated stink bug, 

Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), on 'Redhaven' peaches, 'Golden Delicious' apples, and 'Smoothee 

Golden' apples at harvest, following sequential periods of exposure to natural H. halys populations during the 2011 and 

2012 growing seasons in Virginia. The fruit used in these experiments were in orchards or on trees that were not 

managed for H. halys. Treatments were sets of 50 fruit that were always caged, never caged, or exposed during one 

interval during the fruiting period of peaches and apples in the Mid-Atlantic region of the United States. The cages 

effectively prevented feeding injury from H. halys. Peaches and apples that were never caged showed the highest 

percentages of injured fruit at harvest. Exposure treatment had a significant effect on the percentage of fruit showing 

external injury at harvest in both years for apples and in 2012 for peaches, and a significant effect on the percentage of 

apples and peaches showing internal injury at harvest in both years. There was no consistent effect of each exposure 

period on peach injury, but apples exposed during the mid-to latter portion of the season tended to show most injury. 

Across all exposure periods, more internal than external injuries were recorded at harvest from peaches, while apples 

tended to have equal or very similar numbers of both kinds of injury. The implications of these results to H. halys 

management in eastern apple orchards are discussed. 
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Kenyon, L. J., T. Meulia and Z. L. Sabree (2015). "Habitat Visualization and Genomic Analysis of "Candidatus Pantoea carbekii," the 

Primary Symbiont of the Brown Marmorated Stink Bug." Genome Biology and Evolution 7(2): 620-635. 

 Phytophagous pentatomid insects can negatively impact agricultural productivity and the brown marmorated stink bug 

(Halyomorpha halys) is an emerging invasive pest responsible for damage to many fruit crops and ornamental plants in 

North America. Many phytophagous stink bugs, including H. halys, harbor gammaproteobacterial symbionts that likely 

contribute to host development, and characterization of symbiont transmission/acquisition and their contribution to 

host fitness may offer alternative strategies for managing pest species. "Candidatus Pantoea carbekii'' is the primary 

occupant of gastric coca lumina flanking the distal midgut of H. halys insects and it is acquired each generation when 

nymphs feed on maternal extrachorion secretions following hatching. Insects prevented from symbiont uptake exhibit 

developmental delays and aberrant behaviors. To infer contributions of Ca. P. carbekii to H. halys, the complete 

genome was sequenced and annotated from a North American H. halys population. Overall, the Ca. P. carbekil genome 

is nearly one-fourth (1.2 Mb) that of free-living congenerics, and retains genes encoding many functions that are 

potentially host-supportive. Gene content reflects patterns of gene loss/retention typical of intracellular mutualists of 

plant-feeding insects. Electron and fluorescence in situ microscopic imaging of H. halys egg surfaces revealed that 

maternal extrachorion secretions were populated with Ca. P. carbekii cells. The reported findings detail a 

transgenerational mode of symbiont transmission distinct from that observed for intracellular insect mutualists and 

illustrate the potential additive functions contributed by the bacterial symbiont to this important agricultural pest. 

 

Kim, J. and C. G. Park (2015). "Effects of persimmon tannin on survival and reproduction of Halyomorpha halys (Hemiptera: 

Pentatomidae)." Entomological Research 45(2): 71-76. 

 Halyomorpha halys (Hemiptera: Pentatomidae) occurs in sweet persimmon orchards from late July to early September 

and its damage level is negligible before mid-July. It rarely appears in persimmon orchards after mid-September, but is 

easily found in soybean fields. From the phenological observation of H.halys, it is assumed that seasonal migration of 

H.halys to sweet persimmon orchards may be related to the content of soluble tannin in sweet persimmon fruits. The 

feeding preference of H.halys was evaluated on sweet and astringent persimmon fruits, and the effects of persimmon 

fruits and purified persimmon tannin were tested on the survival of H.halys. Numbers of visiting bugs and feeding spots 

on the fruits were significantly higher on sweet persimmon than those on astringent persimmon. There was no 

significant difference in survivorships of H.halys fed sweet persimmon and soybean. However, the number of eggs laid 

by sweet persimmon fed adult females was significantly lower than those fed soybean. The higher concentration of 

persimmon tannin caused higher mortality of H.halys. Male and female H.halys fed with 3% persimmon tannin showed 

the lowest survival. Longevities of male H.halys fed with 0, 0.01, 0.1 and 1% persimmon tannin were 14.9, 12.7, 14.5 and 

16.3 days, respectively. However, males fed with 3% tannin lived only 6.4 days. The longevities of female H.halys were 

similar to those of male (10.1, 14.4, 13.8, 12.0 and 6.1 days for 0, 0.01, 0.1, 1 and 3% tannin concentration, respectively). 

These results suggest that H.halys invades sweet persimmon orchards during late July and early September when more 

suitable foods, e.g. soybean, are in short supply and sweet persimmon fruits become suitable for feeding (e.g. lower 

tannin content). 

 

Koch, R. L. and T. Pahs (2015). "Species Composition and Abundance of Stink Bugs (Hemiptera: Heteroptera: Pentatomidae) in 

Minnesota Field Corn." Environmental Entomology 44(2): 233-238. 

 In response to concerns of increasing significance of stink bugs (Hemiptera: Heteroptera: Pentatomidae) in northern 

states, a survey was conducted over 2 yr in Minnesota to characterize the Pentatomidae associated with field corn, Zea 

mays L. Halyomorpha halys (Stal), an exotic species, was not detected in this survey, despite continued detection of this 

species as an invader of human-made structures in Minnesota. Five species of Pentatomidae (four herbivorous; one 

predatory) were collected from corn. Across years, Euschistus variolarius (Palisot de Beauvois) and Euschistus servus 

euschistoides (Vollenhoven) had the greatest relative abundances and frequencies of detection. In 2012, the abundance 

of herbivorous species exceeded 25 nymphs and adults per 100 plants (i.e., an economic threshold) in 0.48% of fields. 

However, the abundance of herbivorous species did not reach economic levels in any fields sampled in 2013. The 

frequency of detection of herbivorous species and ratio of nymphs to adults was highest during reproductive growth 

stages of corn. The predator species, Podisus maculiventris (Say), was detected in 0 to 0.32% of fields. These results 

provide baseline information on the species composition and abundance of Pentatomidae in Minnesota field corn, 
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which will be necessary for documentation of changes to this fauna as a result of the invasion of H. halys and to 

determine if some native species continue to increase in abundance in field crops. 

 

Lee, D.-H. (2015). "Current status of research progress on the biology and management of Halyomorpha halys (Hemiptera: 

Pentatomidae) as an invasive species." Applied Entomology and Zoology 50(3): 277-290. 

 The brown marmorated stink bug, Halyomorpha halys (StAyenl) is a recent example of a serious biological invasive 

species, especially in the United States. It has also emerged as a global invasive pest, being detected in Canada, 

Switzerland, Liechtenstein, Germany, France, Greece, Hungary, and Italy. Halyomorpha halys is native to Asia and 

described as an occasional or outbreak pest of several crops as well as a nuisance pest in the native region. Due to 

serious economic losses caused by H. halys for US agriculture, unprecedented group efforts have been made to study 

the biology of H. halys and develop management strategies. This research effort has rapidly increased publications on 

H. halys, producing a large volume of new information on the biology and management of this invasive species. This 

article addresses the findings of recent research on H. halys in the invaded region, including North America and Europe. 

This review focuses on invasion dynamics, life history, damage, economic importance, monitoring tactics, and 

management strategies. This new information from the region that H. halys has invaded identifies research areas that 

need more attention and helps avoid duplicating research efforts in the native and invaded regions. 

 

Lee, D. H. (2015). "Current status of research progress on the biology and management of Halyomorpha halys (Hemiptera: 

Pentatomidae) as an invasive species." Applied Entomology and Zoology 50(3): 277-290. 

 The brown marmorated stink bug, Halyomorpha halys (StAyenl) is a recent example of a serious biological invasive 

species, especially in the United States. It has also emerged as a global invasive pest, being detected in Canada, 

Switzerland, Liechtenstein, Germany, France, Greece, Hungary, and Italy. Halyomorpha halys is native to Asia and 

described as an occasional or outbreak pest of several crops as well as a nuisance pest in the native region. Due to 

serious economic losses caused by H. halys for US agriculture, unprecedented group efforts have been made to study 

the biology of H. halys and develop management strategies. This research effort has rapidly increased publications on 

H. halys, producing a large volume of new information on the biology and management of this invasive species. This 

article addresses the findings of recent research on H. halys in the invaded region, including North America and Europe. 

This review focuses on invasion dynamics, life history, damage, economic importance, monitoring tactics, and 

management strategies. This new information from the region that H. halys has invaded identifies research areas that 

need more attention and helps avoid duplicating research efforts in the native and invaded regions. 

 

Lee, D. H. and T. C. Leskey (2015). "Flight behavior of foraging and overwintering brown marmorated stink bug, Halyomorpha 

halys (Hemiptera: Pentatomidae)." Bulletin of Entomological Research 105(5): 566-573. 

 Brown marmorated stink bug, Halyomorpha halys (Stal), is a highly polyphagous invasive species attacking both 

cultivated and wild plants increasing its threat to ecosystems as a global pest. However, dispersal biology of this 

invasive species is not well understood. This study evaluated the flight capacity and behavior of H. halys under 

laboratory, semi-field, and field conditions. Flight mills were used to measure the baseline flight capacity of adults 

collected year round from the field and included both foraging and overwintering populations. The effects of abiotic 

conditions such as wind speed and temperatures on the free flight parameters of H. halys were evaluated under semi-

field and field conditions. The mean flight distances over a 22-h period were 2442 and 2083 m for male and female, 

respectively. Most individuals (89%) flew <5 km, though some flew much further with a maximum flight distance 

observed of 117 km. Flight distances by H. halys increased after emergence from overwintering sites in spring and 

reached their highest point in June. The incidence of take off by H. halys was significantly affected by the wind speed; 

when provided with still air conditions, 83% of individuals took off, but the rates decreased to <10% when wind speed 

was increased to or above 0.75 m s(-1). The incidence of take off by H. halys was significantly affected by ambient 

temperature and light intensity in the field, whereas relative humidity and insect sex did not. When the temperature 

was at 10-15 degrees C, 3% of individuals took off, but the proportion of H. halys taking flight increased to 61, 84, and 

87% at 15-20, 20-25, and 25-30 degrees C, respectively. In the field, prevailing flight direction was biased toward the 

opposite direction of the sun's position, especially in the morning. The implications of H. halys flight biology are 

discussed in the context of developing monitoring and management programs for this invasive species. 
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Leskey, T. C., A. Agnello, J. C. Bergh, G. P. Dively, G. C. Hamilton, P. Jentsch, A. Khrimian, G. Krawczyk, T. P. Kuhar, D. H. Lee, W. R. 

Morrison, D. F. Polk, C. Rodriguez-Saona, P. W. Shearer, B. D. Short, P. M. Shrewsbury, J. F. Walgenbach, D. C. Weber, C. Welty, J. 

Whalen, N. Wiman and F. Zaman (2015). "Attraction of the Invasive Halyomorpha halys (Hemiptera: Pentatomidae) to Traps 

Baited with Semiochemical Stimuli Across the United States." Environmental Entomology 44(3): 746-756. 

 A recent identification of the two-component aggregation pheromone of the invasive stink bug species, Halyomorpha 

halys (Stal), in association with a synergist, has greatly improved the ability to accurately monitor the seasonal 

abundance and distribution of this destructive pest. We evaluated the attraction of H. halys to black pyramid traps 

baited with lures containing the pheromone alone, the synergist methyl (2E, 4E, 6Z)-decatrienoate (MDT) alone, and the 

two lures in combination. Traps were deployed around areas of agricultural production including fruit orchards, 

vegetables, ornamentals, or row crops in Delaware, Maryland, North Carolina, New Jersey, New York, Ohio, Oregon, 

Pennsylvania, Virginia, and West Virginia from mid-April to mid-October, 2012 and 2013. We confirmed that H. halys 

adults and nymphs are attracted to the aggregation pheromone season long, but that attraction is significantly 

increased with the addition of the synergist MDT. H. halys adults were detected in April with peak captures of 

overwintering adults in mid-to late May. The largest adult captures were late in the summer, typically in early 

September. Nymphal captures began in late May and continued season long. Total captures declined rapidly in autumn 

and ceased by mid-October. Captures were greatest at locations in the Eastern Inland region, followed by those in the 

Eastern Coastal Plain and Pacific Northwest. Importantly, regardless of location in the United States, all mobile life 

stages of H. halys consistently responded to the combination of H. halys aggregation pheromone and the synergist 

throughout the entire the entire season, suggesting that these stimuli will be useful tools to monitor for H. halys in 

managed systems. 

 

Leskey, T. C., A. Agnello, J. C. Bergh, G. P. Dively, G. C. Hamilton, P. Jentsch, A. Khrimian, G. Krawczyk, T. P. Kuhar, D.-H. Lee, W. R. 

Morrison, III, D. F. Polk, C. Rodriguez-Saona, P. W. Shearer, B. D. Short, P. M. Shrewsbury, J. F. Walgenbach, D. C. Weber, C. Welty, 

J. Whalen, N. Wiman and F. Zaman (2015). "Attraction of the Invasive Halyomorpha halys (Hemiptera: Pentatomidae) to Traps 

Baited with Semiochemical Stimuli Across the United States." Environmental Entomology 44(3): 746-756. 

 A recent identification of the two-component aggregation pheromone of the invasive stink bug species, Halyomorpha 

halys (Stal), in association with a synergist, has greatly improved the ability to accurately monitor the seasonal 

abundance and distribution of this destructive pest. We evaluated the attraction of H. halys to black pyramid traps 

baited with lures containing the pheromone alone, the synergist methyl (2E, 4E, 6Z)-decatrienoate (MDT) alone, and the 

two lures in combination. Traps were deployed around areas of agricultural production including fruit orchards, 

vegetables, ornamentals, or row crops in Delaware, Maryland, North Carolina, New Jersey, New York, Ohio, Oregon, 

Pennsylvania, Virginia, and West Virginia from mid-April to mid-October, 2012 and 2013. We confirmed that H. halys 

adults and nymphs are attracted to the aggregation pheromone season long, but that attraction is significantly 

increased with the addition of the synergist MDT. H. halys adults were detected in April with peak captures of 

overwintering adults in mid-to late May. The largest adult captures were late in the summer, typically in early 

September. Nymphal captures began in late May and continued season long. Total captures declined rapidly in autumn 

and ceased by mid-October. Captures were greatest at locations in the Eastern Inland region, followed by those in the 

Eastern Coastal Plain and Pacific Northwest. Importantly, regardless of location in the United States, all mobile life 

stages of H. halys consistently responded to the combination of H. halys aggregation pheromone and the synergist 

throughout the entire the entire season, suggesting that these stimuli will be useful tools to monitor for H. halys in 

managed systems. 

 

Leskey, T. C., A. Khrimian, D. C. Weber, J. C. Aldrich, B. D. Short, D. H. Lee and W. R. Morrison (2015). "Behavioral Responses of the 

Invasive Halyomorpha halys (StAyenl) to Traps Baited with Stereoisomeric Mixtures of 10,11-Epoxy-1-bisabolen-3-OL." Journal of 

Chemical Ecology 41(4): 418-429. 

 The brown marmorated stink bug, Halyomorpha halys, is an invasive insect in the United States that is capable of 

inflicting significant yield losses for fruit, vegetable, and soybean growers. Recently, a male-produced aggregation 

pheromone of H. halys was identified as a 3.5:1 mixture of (3S,6S,7R,10S)-10,11-epoxy-1-bisabolen-3-ol and 

(3R,6S,7R,10S)-10,11-epoxy-1-bisabolen-3-ol, two stereoisomers of a natural sesquiterpene with a bisabolane skeleton, 

potentially existing in 16 stereoisomeric forms. In this study, we assessed attraction to pheromonal and non-

pheromonal stereoisomeric mixtures of 10,11-epoxy-1-bisabolen-3-ol, which are easier to synthesize than single 
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isomers, and evaluated dose-dependent responses to attractive mixtures in field trials. Some treatments not containing 

the natural pheromone components were moderately active in field-trapping studies, signifying that some 

stereoisomers of 10,11-epoxy-1-bisabolen-3-ol are sufficiently similar to the true pheromone in structure to trigger 

behavioral responses. Importantly, we found that mixtures of stereoisomers containing pheromone components were 

also highly attractive to H. halys, even in the presence of multiple "unnatural" stereoisomers. Further, adult and 

nymphal captures were dose-dependent, regardless of whether the lure contained pheromonal or non-pheromonal 

components. Our findings of attraction to pheromonal and non-pheromonal stereoisomers and lack of inhibition from 

non-pheromonal stereoisomers of 10,11-epoxy-1-bisabolen-3-ol increase the flexibility of developing pheromone-

based products for H. halys. 

 

Leskey, T. C., A. Khrimian, D. C. Weber, J. C. Aldrich, B. D. Short, D.-H. Lee and W. R. Morrison, III (2015). "Behavioral Responses of 

the Invasive Halyomorpha halys (StAyenl) to Traps Baited with Stereoisomeric Mixtures of 10,11-Epoxy-1-bisabolen-3-OL." 

Journal of Chemical Ecology 41(4): 418-429. 

 The brown marmorated stink bug, Halyomorpha halys, is an invasive insect in the United States that is capable of 

inflicting significant yield losses for fruit, vegetable, and soybean growers. Recently, a male-produced aggregation 

pheromone of H. halys was identified as a 3.5:1 mixture of (3S,6S,7R,10S)-10,11-epoxy-1-bisabolen-3-ol and 

(3R,6S,7R,10S)-10,11-epoxy-1-bisabolen-3-ol, two stereoisomers of a natural sesquiterpene with a bisabolane skeleton, 

potentially existing in 16 stereoisomeric forms. In this study, we assessed attraction to pheromonal and non-

pheromonal stereoisomeric mixtures of 10,11-epoxy-1-bisabolen-3-ol, which are easier to synthesize than single 

isomers, and evaluated dose-dependent responses to attractive mixtures in field trials. Some treatments not containing 

the natural pheromone components were moderately active in field-trapping studies, signifying that some 

stereoisomers of 10,11-epoxy-1-bisabolen-3-ol are sufficiently similar to the true pheromone in structure to trigger 

behavioral responses. Importantly, we found that mixtures of stereoisomers containing pheromone components were 

also highly attractive to H. halys, even in the presence of multiple "unnatural" stereoisomers. Further, adult and 

nymphal captures were dose-dependent, regardless of whether the lure contained pheromonal or non-pheromonal 

components. Our findings of attraction to pheromonal and non-pheromonal stereoisomers and lack of inhibition from 

non-pheromonal stereoisomers of 10,11-epoxy-1-bisabolen-3-ol increase the flexibility of developing pheromone-

based products for H. halys. 

 

Martinson, H. M., P. D. Venugopal, E. J. Bergmann, P. M. Shrewsbury and M. J. Raupp (2015). "Fruit availability influences the 

seasonal abundance of invasive stink bugs in ornamental tree nurseries." Journal of Pest Science 88(3): 461-468. 

 Invasive plant-feeding insects cause billions of dollars in economics losses annually around the world. Understanding 

how they utilize different host plants directly informs their management. The highly invasive brown marmorated stink 

bug, Halyomorpha halys (StAyenl) (Hemiptera: Pentatomidae), has destroyed crops and invaded homes since its 

discovery in the U.S. in the mid-1990s. In this study, we test the hypothesis that in diverse resource environments, the 

presence and maturity of fruits on trees influences the abundance of H. halys. Observational surveys of the abundance 

of H. halys life stages (egg masses, nymphs, and adults) on 3884 trees of 223 cultivars in woody plant nurseries 

revealed that fruit maturity was a strong predictor of the seasonal abundance and within-tree distribution of H. halys. 

We next explicitly tested whether fruits themselves were the key resource for H. halys through a manipulative field 

experiment. Removal of fruits from trees suppressed stink bug abundance throughout the season. Despite being 

considered a broad feeding generalist, our results highlight that in landscapes with highly heterogeneous and 

ephemeral resources, H. halys specializes on finding mature fruits. Therefore, H. halys can be controlled by designing 

landscapes with fruitless varieties of popular trees, exploiting phenological mismatches between the pest and its host 

plants, and through targeted management of H. halys on fruiting trees in the landscape. 

 

Morrison, W. R., J. P. Cullum and T. C. Leskey (2015). "Evaluation of Trap Designs and Deployment Strategies for Capturing 

Halyomorpha halys (Hemiptera: Pentatomidae)." Journal of Economic Entomology 108(4): 1683-1692. 

 Halyomorpha halys (Stal) is an invasive pest that attacks numerous crops. For growers to make informed management 

decisions against H. halys, an effective monitoring tool must be in place. We evaluated various trap designs baited with 

the two-component aggregation pheromone of H. halys and synergist and deployed in commercial apple orchards. We 

compared our current experimental standard trap, a black plywood pyramid trap 1.22 m in height deployed between 
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border row apple trees with other trap designs for two growing seasons. These included a black lightweight coroplast 

pyramid trap of similar dimension, a smaller (29 cm) pyramid trap also ground deployed, a smaller limb-attached 

pyramid trap, a smaller pyramid trap hanging from a horizontal branch, and a semipyramid design known as the 

Rescue trap. We found that the coroplast pyramid was the most sensitive, capturing more adults than all other trap 

designs including our experimental standard. Smaller pyramid traps performed equally in adult captures to our 

experimental standard, though nymphal captures were statistically lower for the hanging traps. Experimental standard 

plywood and coroplast pyramid trap correlations were strong, suggesting that standard plywood pyramid traps could 

be replaced with lighter, cheaper coroplast pyramid traps. Strong correlations with small ground-and limb-deployed 

pyramid traps also suggest that these designs offer promise as well. Growers may be able to adopt alternative trap 

designs that are cheaper, lighter, and easier to deploy to monitor H. halys in orchards without a significant loss in 

sensitivity. 

 

Parker, B. L., M. Skinner, S. Gouli, V. Gouli and J. S. Kim (2015). "Virulence of BotaniGard((R)) to Second Instar Brown Marmorated 

Stink Bug, Halyomorpha halys (Stal) (Heteroptera: Pentatomidae)." Insects 6(2): 319-324. 

 The brown marmorated stink bug, Halyomorpha halys (Stal) (BMSB) is an exotic invasive insect originating in East Asia, 

currently causing significant damage to fruits, vegetables and other crops throughout most of the Mid-Atlantic states 

of the U.S. It also is a nuisance pest, entering homes in the fall in search of suitable overwintering sites. Two 

formulations of BotaniGard((R)) with a strain of Beauveria bassiana (GHA) as the active ingredient were tested against 

second instar BMSB. Both the wettable powder and the emulsifiable suspension formulations were efficacious at 1 x 

10(7) conidia mL(-1), causing 67%-80% mortality 9 days post treatment and 95%-100% after 12 days. The wettable 

powder formulation was slightly more efficacious. 

 

Talamas, E. J., M. V. Herlihy, C. Dieckhoff, K. A. Hoelmer, M. L. Buffington, M. C. Bon and D. C. Weber (2015). "Trissolcus japonicus 

(Ashmead) (Hymenoptera, Scelionidae) emerges in North America." Journal of Hymenoptera Research 43: 119-128. 

 Trissolcus japonicus (Ashmead) is an Asian egg parasitoid of the brown marmorated stink bug, Halyomorpha halys 

(Stal). It has been under study in U.S. quarantine facilities since 2007 to evaluate its efficacy as a candidate classical 

biological control agent and its host specificity with regard to the pentatomid fauna native to the United States. A 

survey of resident egg parasitoids conducted in 2014 with sentinel egg masses of H. halys revealed that T. japonicus 

was already present in the wild in Beltsville, MD. Seven parasitized egg masses were recovered, of which six yielded live 

T japonicus adults. All of these were in a wooded habitat, whereas egg masses placed in nearby soybean fields and an 

abandoned apple orchard showed no T japonicus parasitism. How T japonicus came to that site is unknown and 

presumed accidental. 

 

Talamas, E. J., N. F. Johnson and M. Buffington (2015). "Key to Nearctic species of Trissolcus Ashmead (Hymenoptera, 

Scelionidae), natural enemies of native and invasive stink bugs (Hemiptera, Pentatomidae)." Journal of Hymenoptera Research 

43: 45-110. 

 Trissolcus japonicus (Ashmead) and T. cultratus (Mayr), comb. rev. are under study as classical biological agents to 

control the brown marmorated stink bug Halyomorpha halys (Stal) in North America. Here we present diagnoses for all 

Nearctic species of Trissolcus, including T. japonicus and T. cultratus comb. rev., and identification keys to enable 

separation of these species from the existing fauna. Trissolcus cultratus comb. rev, is removed from synonymy with T. 

flavipes. Two new species are described, Trissolcus valkyria sp. n. and T. zakotos sp. n. A neotype is designated for T. 

brochymenae and a lectotype is designated for T. basalis. 

 

Venugopal, P. D., H. M. Martinson, E. J. Bergmann, P. M. Shrewsbury and M. J. Raupp (2015). "Edge Effects Influence the 

Abundance of the Invasive Halyomorpha halys (Hemiptera: Pentatomidae) in Woody Plant Nurseries." Environmental 

Entomology 44(3): 474-479. 

 The invasive brown marmorated stink bug, Halyomorpha halys (Stal), has caused severe economic losses in the United 

States and is also a major nuisance pest invading homes. In diverse woody plant nurseries, favored host plants may be 

attacked at different times of the season and in different locations in the field. Knowledge of factors influencing 

Halyomorpha halys abundance and simple methods to predict where Halyomorpha halys are found and cause damage 

are needed to develop effective management strategies. In this study, we examined Halyomorpha halys abundance on 



                                                                               

 

Cette veille bibliographique est réalisée par Nathalie Roullé, Pôle d’excellence en lutte intégrée (PELI). 

Être informé des activités du PELI : http://www.lutteintegree.com/fr/Nous-joindre/ 
 

10 

plants in tree nurseries as a function of distance from field edges (edge and core samples) and documented the 

abundance in tree nurseries adjoining different habitat types (corn, soybean, residential areas, and production sod). We 

conducted timed counts for Halyomorpha halys on 2,016 individual trees belonging to 146 unique woody plant 

cultivars at two commercial tree nurseries in Maryland. Across three years of sampling, we found that Halyomorpha 

halys nymphs and adults were more abundant at field edges (0-5 m from edges) than in the core of fields (15-20 m 

from edges). Proximity of soybean fields was associated with high nymph and adult abundance. Results indicate that 

monitoring efforts and intervention tactics for this invasive pest could be restricted to field edges, especially those close 

to soybean fields. We show clearly that spatial factors, especially distance from edge, strongly influence Halyomorpha 

halys abundance in nurseries. This information may greatly simplify the development of any future management 

strategies. 

 

Wiman, N. G., J. E. Parker, C. Rodriguez-Saona and V. M. Walton (2015). "Characterizing Damage of Brown Marmorated Stink Bug 

(Hemiptera: Pentatomidae) in Blueberries." Journal of Economic Entomology 108(3): 1156-1163. 

 Brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), is a severe economic pest of 

growing importance in the United States, Canada, and Europe. While feeding damage from Halyomorpha halys has 

been characterized in tree fruit, vegetables, and agronomic crops, less is known about the impacts of stink bugs on 

small fruits such as blueberries. In this study, we examined Halyomorpha halys feeding on two representative early and 

late ripening blueberry cultivars in Oregon and New Jersey. This research examined how different densities of 

Halyomorpha halys confined on blueberry clusters for week-long periods affected fruit quality at harvest. After fruit 

were ripe, we stained and quantified the number of salivary sheaths on berries as an indication of feeding pressure. 

Feeding by Halyomorpha halys damaged the fruits by causing increased levels of external discoloration, and internal 

damage in the form of tissue necrosis. Exposure of berries to Halyomorpha halys was also associated with decreasing 

berry weights and lower soluble solids in fruits. However, the different cultivars did not respond consistently to feeding 

pressure from Halyomorpha halys. Weekly variability in feeding pressure of two of the cultivars as quantified by the 

number of stylet sheaths per berry was largely accounted for by environmental variables. We conclude that 

Halyomorpha halys does have potential to severely damage blueberries and may become an important economic pest. 

Characterization of damage is important because correct identification of insect damage is key for successful 

management. 

 

Wiman, N. G., V. M. Walton, P. W. Shearer, S. I. Rondon and J. C. Lee (2015). "Factors affecting flight capacity of brown 

marmorated stink bug, Halyomorpha halys (Hemiptera: Pentatomidae)." Journal of Pest Science 88(1): 37-47. 

 Brown marmorated stink bug, Halyomorpha halys (StAyenl) is a highly destructive invasive pest of annual and perennial 

crops in the eastern United States and is an increasing threat to agriculture in the Pacific Northwest. Flight mills were 

used to examine flight capacity of H. halys in order to better understand its invasive characteristics. Specifically, we 

examined generational, sexual, and phenotypical effects on flight distance, frequency, velocity, and diel flight patterns 

of field-collected H. halys from two seasons. There was a clear dichotomy in total flight distance for insects that flew 5 

km or less and those that flew more than 5 km in 24 h. The tendency for long distance flight of H. halys changed over 

the course of a given season, peaking at the end of the growing season. Summer generation H. halys flew farther and 

faster than overwintered adults, but not as frequently. Males and females had similar numbers of flights, but females 

went farther. Pre-flight weight of insects was correlated flight activity of adults in terms of speed, frequency, and 

distance. Overwintered H. halys lost a greater proportion of their pre-flight body weight during the assay than did the 

summer generation adults. Despite many limitations extrapolating flight mill data to the field, this study nonetheless 

provided evidence that H. halys has the capacity for long distance flight, particularly in the summer generation. The 

nutritional status and fat reserves of overwintered versus summer generation adults are discussed as potential 

explanations for the flight patterns found in this study. 
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Articles parus en 2014 

Abram, P. K., T. D. Gariepy, G. Boivin and J. Brodeur (2014). "An invasive stink bug as an evolutionary trap for an indigenous egg 

parasitoid." Biological Invasions 16(7): 1387-1395. 

 Invasive alien species can act as 'evolutionary traps' for indigenous parasites and predators when the alien species is 

accepted as prey or a host but is unsuitable for consumption or development. We tested the relationship between 

acceptance and suitability of eggs of the invasive alien Halyomorpha halys (Hemiptera: Pentatomidae) in North America 

relative to eggs of the indigenous Podisus maculiventris (Pentatomidae) for the indigenous generalist egg parasitoid 

Telenomus podisi (Hymenoptera: Scelionidae). T. podisi accepted 0-24 h old H. halys eggs at a rate similar to P. 

maculiventris eggs (87.5 +/- 6.0 and 70.2 +/- 9.1 %, respectively). Successful development of T. podisi occurred in 98.3 

% of attacked P. maculiventris eggs, but was not observed in H. halys eggs. Oviposition by T. podisi did, however, 

reduce the developmental success of H. halys embryos relative to unattacked controls by 24.1 % in 0-24 h old eggs and 

29.6 % in 24-48 h old eggs. We suggest that as H. halys spreads and increases in abundance in North America, it could 

operate as an evolutionary trap for indigenous egg parasitoids, thereby indirectly causing an increase in population 

levels of indigenous pentatomids. This predicted indirect effect would be a result of H. halys eggs acting as an egg sink 

for T. podisi. We also introduce the concept of a 'time sink', which may be particularly relevant for parasitoids such as T. 

podisi that spend considerable time protecting their reproductive investments. 

 

Baldwin, R. L., A. Zhang, S. W. Fultz, S. Abubeker, C. Harris, E. E. Connor and D. L. Van Hekken (2014). "Hot topic: Brown 

marmorated stink bug odor compounds do not transfer into milk by feeding bug-contaminated corn silage to lactating dairy 

cattle." Journal of Dairy Science 97(4): 1877-1884. 

 Brown marmorated stink bug (BMSB; Halyomorpha halys) is an emerging invasive species of grave concern to 

agriculture as a polyphagous plant pest with potential negative effects on the dairy industry. The purpose of this study 

was to determine the risk of including BMSB-contaminated silage in lactating dairy cow rations. First, 6 dairies, either 

highly infested (n = 3; 30 to 100 bugs per stalk) or not infested (n = 3), were sampled to assess the prevalence of bug 

secretion compounds tridecane (major component) and E-2-decenal (stink odor component) in silage and milk. 

Second, using wild BMSB, a mini-silo dose-response experiment (adding 100, 50, 25, 10, and 1 freshly crushed bugs/0.5 

kg of chopped corn) was conducted to assess the effect of ensiling on BMSB stink odor compounds. Finally, synthetic 

BMSB stink odor compounds (10 g of tridecane and 5 g of E-2-decenal) were ruminally infused twice daily over 3 d, and 

samples of milk, urine, and rumen fluid were collected to evaluate disposition. Bug stink odor compounds were 

sampled by solid-phase microextraction (SPME) and analyzed by gas chromatography-mass spectrometry (GC-MS). 

Milk production and feed composition were unaffected when BMSB-contaminated silage was fed. Moreover, no E-2-

decenal was detected in silage or milk (detection threshold = 0.00125 mu g/mL). The dose-response of tridecane in 

mini-silo samples exhibited a linear relationship (R-2 = 0.78) with the amount of BMSB added; however, E-2-decenal 

was completely decomposed and undetectable in spiked mini-silos after ensiling. Both synthetic secretion compounds 

infused into rumen were undetectable in all milk and urine samples. E-2-Decenal was not detectable in rumen fluid, 

whereas tridecane was detected only at 15 min postinfusion but not present thereafter. Feed intake was unaffected by 

infusion treatment and BMSB secretion compounds (E-2-decenal and tridecane) were not observed in milk. E-2-

Decenal and tridecane from the metathoracic gland of BMSB are not able to contaminate milk either due to the 

ensiling process or because of metabolism within the rumen. Concern over BMSB stink odor compounds contaminating 

the fluid milk supply, even on highly infested farms, is not warranted. 

 

Bansal, R., A. P. Michel and Z. L. Sabree (2014). "The Crypt-Dwelling Primary Bacterial Symbiont of the Polyphagous Pentatomid 

Pest Halyomorpha halys (Hemiptera: Pentatomidae)." Environmental Entomology 43(3): 617-625. 

 A recent invader of North America, the brown marmorated stink bug (Halyomorpha halys Stal) is a polyphagous 

pentatomid that harbors a gammaproteobacterial mutualist in the crypts of specialized midgut gastric caeca (region 

V4). Histological analyses revealed a single rod-shaped morphology abundant in distal V4 midgut caecal crypts. A 

strong fluorescence signal was detected when thin sections of these tissues were hybridized with a fluorescently-
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labeled, Enterobacteriaceae-specific oligonucleotide probe. A single operational taxonomic unit (OTU) assigned to the 

Pantoea genus represented >99% of 3,454 16S rDNA amplicons obtained from midgut V4 tissues and egg samples. 

Detection of H. halys primary symbiont in DNA extracted from eggs suggested vertical maternal inheritance as the 

mode of intergenerational transmission. Consistent detection of the bacterial symbiont in geographically distinct H. 

halys populations strongly supports an intimate association between these two organisms. An inferred phylogeny of 

gammaproteobacterial symbionts of pentatomids placed the Pantoea-assigned OTU from H. halys within a clade 

distinct from primary bacterial symbionts of related stink bugs, Nezara viridula (L.) and Eurydema rugosa Motschulsky. 

Given these data, Candidatus "Pantoea carbekii" is proposed as the name of the primary bacterial symbiont of H. halys. 

 

Basnet, S., L. M. Maxey, C. A. Laub, T. P. Kuhar and D. G. Pfeiffer (2014). "Stink Bugs (Hemiptera: Pentatomidae) in Primocane-

bearing Raspberries in Southwestern Virginia." Journal of Entomological Science 49(3): 304-312. 

 Raspberries (Rubus species) are widely grown in Virginia, and stink bugs (Hemiptera: Pentatomidae) have become 

significant pests of this crop in recent years. To understand which species are attacking the crop, we sampled a well-

established primocane-bearing raspberry planting near Blacksburg, VA in 2008 - 2009 and in 2011, 2012, and 2013. 

Altogether, 16 species of stink bugs were found on the raspberries. The brown stink bug, Euschistus servus (Say), was 

consistently a major species through 2012. The invasive species, Halyomorpha halys (Stal), was not found on the 

raspberries in 2008 or 2009, but was detected in 2011 and 2012, and became the most abundant stink bug species on 

these plantings in 2013. The Shannon-Weaver diversity index and Shannon's equitability in 2012/2013 were higher than 

in 2008/2009. The increase in diversity and equitability revealed that H. halys may be displacing E. servus populations in 

Virginia raspberry plantings. Similar trends have occurred on other crops in the Mid Atlantic USA where H. halys has 

become well established. Stink bugs were found on plants from midJuly to September, which corresponds to the 

presence of fruit. Both nymphal and adult stink bugs were feeding on the fruiting structures of raspberry. Most of the 

stink bugs found were adults, and no egg masses were collected from raspberry plants. Thus, there is no evidence that 

stink bugs commonly use raspberry as a reproductive host for nymphal development. 

 

Bergmann, E. J. and M. J. Raupp (2014). "EFFICACIES OF COMMON READY TO USE INSECTICIDES AGAINST HALYOMORPHA 

HALYS (HEMIPTERA: PENTATOMIDAE)." Florida Entomologist 97(2): 791-800. 

 Efficacies of topical applications and dry residues of 9 common ready-to-use (RTU) insecticides were evaluated against 

brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae) at intervals of exposure of 1 and 48 

h. Permethrin and acetamiprid, were further evaluated to determine if H. halys recovered after an initial exposure. 

Topical applications of carbaryl, permethrin, insecticidal soap, petroleum oil, and acetamiprid, and residues of 

permethrin and acetamiprid increased mortality of adults. Topical applications of spinosad, essential oils, carbaryl, 

permethrin, insecticidal soap, petroleum oil, and acetamiprid, and residues of carbaryl, permethrin, and acetamiprid 

increased mortality of nymphs. Topical applications of carbaryl, neem oil, insecticidal soap, and acetamiprid increased 

egg mortality. In general, nymphs were more susceptible to insecticides than adults. Adult H. halys recovered after 

exposure to topical applications, but not dry residues of permethrin. Clearly, several RTU insecticides in the marketplace 

demonstrated potential to help gardeners manage H. halys. 

 

Gariepy, T. D., H. Fraser and C. D. Scott-Dupree (2014). "Brown marmorated stink bug (Hemiptera: Pentatomidae) in Canada: 

recent establishment, occurrence, and pest status in southern Ontario." Canadian Entomologist 146(5): 579-582. 

 Halyomorpha halys Stal (Hemiptera: Pentatomidae), the brown marmorated stink bug (BMSB), has been intercepted 

numerous times in Canada, and overwintering BMSB adults have been reported by homeowners. However, established 

breeding populations were not detected before 2012. Here we report the occurrence of established populations of 

BMSB in southern Ontario, Canada and describe habitats, host plants, and collection efforts from 2012 to 2013. 

Tracking the phenology and spread of this pest in Ontario is critical for the development of integrated pest 

management strategies to prevent severe economic damage due to this pest. 

 

Gariepy, T. D., T. Haye, H. Fraser and J. Zhang (2014). "Occurrence, genetic diversity, and potential pathways of entry of 

Halyomorpha halys in newly invaded areas of Canada and Switzerland." Journal of Pest Science 87(1): 17-28. 

 Halyomorpha halys has recently established in countries outside of its Asian area of origin. In the North Eastern USA, 

this pest causes severe economic loss in agricultural crops. Breeding populations have been confirmed in Switzerland 
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and Canada; however, their pathways of entry and genetic diversity remain unknown. To determine invasion pathways 

and source population(s), the diversity of specimens from Asia, North America, and Europe was investigated. Genetic 

diversity in Asia was higher than that in the Canada and Switzerland. Although three haplotypes were detected among 

Canadian H. halys, one haplotype dominated. In contrast, two out of three haplotypes were found frequently among 

Swiss samples. Based on molecular data and interception records it appears likely that H. halys in Canada is derived 

from the movement of established US populations. Further, North American populations likely originated from the 

Hebei/Beijing regions of China. The area of origin of the Swiss samples remains unclear. Although the dominant 

haplotype in Switzerland was consistent with Asian samples collected in the Hebei and Beijing provinces, it was not the 

dominant haplotype in these regions and further sampling is necessary to its confirm the distribution and abundance in 

the area of origin. The remaining two haplotypes were unique to Switzerland and no matches were found among our 

Asian samples. Interestingly, no haplotypes were shared between the North American and Swiss samples, indicating 

that the two invasions were separate and distinct events and did not result from the movement of goods and materials 

between USA and Europe. 

 

Gariepy, T. D., T. Haye and J. Zhang (2014). "A molecular diagnostic tool for the preliminary assessment of host-parasitoid 

associations in biological control programmes for a new invasive pest." Molecular Ecology 23(15): 3912-3924. 

 Evaluation of host-parasitoid associations can be tenuous using conventional methods. Molecular techniques are well 

placed to identify trophic links and resolve host-parasitoid associations. Establishment of the highly invasive brown 

marmorated stink bug, Halyomorpha halys (Hemiptera: Pentatomidae), outside Asia has prompted interest in the use of 

egg parasitoids (Hymenoptera: Scelionidae) as biological control agents. However, little is known regarding their host 

ranges. To address this, a DNA barcoding approach was taken wherein general PCR primers for Scelionidae and 

Pentatomidae were developed to amplify and sequence >500-bp products within the DNA barcoding region of the 

cytochrome oxidase I (COI) gene that would permit the identification of key players in this association. Amplification of 

DNA from Pentatomidae and Scelionidae was consistent across a broad range of taxa within these families, and 

permitted the detection of Scelionidae eggs within H. halys 1 h following oviposition. In laboratory assays, amplification 

and sequencing of DNA from empty, parasitized eggs was successful for both host (100% success) and parasitoid (50% 

success). When applied to field-collected, empty egg masses, the primers permitted host identification in 50-100% of 

the eggs analysed, and yielded species-level identifications. Parasitoid identification success ranged from 33 to 67% 

among field-collected eggs, with genus-level identification for most specimens. The inability to obtain species-level 

identities for these individuals is due to the lack of coverage of this taxonomic group in public DNA sequence 

databases; this situation is likely to improve as more species are sequenced and recorded in these databases. These 

primers were able to detect and identify both pentatomid host and scelionid parasitoid in a hyperparasitized egg mass, 

thereby clarifying trophic links otherwise unresolved by conventional methodology. 

 

Garrouste, R., P. Nel, A. Nel, A. Horellou and D. Pluot-Sigwalt (2014). "Halyomorpha halys (Stal 1855) en ile de France (Hemiptera: 

Pentatomidae: Pentatominae): surveillons la punaise diabolique." Annales De La Societe Entomologique De France 50(3-4): 257-

259. 

  

Haye, T., S. Abdallah, T. Gariepy and D. Wyniger (2014). "Phenology, life table analysis and temperature requirements of the 

invasive brown marmorated stink bug, Halyomorpha halys, in Europe." Journal of Pest Science 87(3): 407-418. 

 The invasive Halyomorpha halys was accidentally introduced into Switzerland around 2004 and has recently established 

in the neighbouring countries of France and Italy. To better understand the population dynamics of this pest in Europe, 

the phenology, reproductive biology and temperature requirements of Swiss H. halys populations were investigated. 

Overwintered adults became active in April, but peak oviposition was not observed before early July. Individual females 

laid on average 79 eggs (maximum of 160). The oviposition period lasted from mid-June to end of September. Eggs 

laid in August and September did not result in offspring due to the low temperatures in autumn. Under natural 

fluctuating temperatures, development from egg to adult lasted between 60 and 131 days. The first new generation of 

adults did not occur before mid-August when the photoperiod was already below 15 h, which likely initiated diapause 

and suppressed the reproductive activity of new generation adults. Under controlled conditions of 20, 25 and 30 A 

degrees C, Swiss H. halys populations developed within 75.8, 42.3 and 33.2 days from egg to adult, respectively. No 

development was possible at or below 15 and at or above 35 A degrees C. The number of degree days required for 
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completion of development from egg to adult was 588.24 DD. Under semi-natural conditions, total mortality of Swiss 

H. halys populations was 86.7 % with a net reproductive rate of 5.69, indicating growing populations. In Switzerland, H. 

halys is univoltine, but if it continues to spread into the Mediterranean area two generations per year could be 

expected. 

 

Hedstrom, C. S., P. W. Shearer, J. C. Miller and V. M. Walton (2014). "The Effects of Kernel Feeding by Halyomorpha halys 

(Hemiptera: Pentatomidae) on Commercial Hazelnuts." Journal of Economic Entomology 107(5): 1858-1865. 

 Halyomorpha halys Stal, the brown marmorated stink bug (Hemiptera: Pentatomidae), is an invasive pest with 

established populations in Oregon. The generalist feeding habits of H. halys suggest it has the potential to be a pest of 

many specialty crops grown in Oregon, including hazelnuts, Corylus avellana L. The objectives of this study were to: 1) 

characterize the damage to developing hazelnut kernels resulting from feeding by H. halys adults, 2) determine how 

the timing of feeding during kernel development influences damage to kernels, and 3) determine if hazelnut shell 

thickness has an effect on feeding frequency on kernels. Adult brown marmorated stink bugs were allowed to feed on 

developing nuts for 1-wk periods from initial kernel development (spring) until harvest (fall). Developing nuts not 

exposed to feeding by H. halys served as a control treatment. The degree of damage and diagnostic symptoms 

corresponded with the hazelnut kernels' physiological development. Our results demonstrated that when H. halys fed 

on hazelnuts before kernel expansion, development of the kernels could cease, resulting in empty shells. When stink 

bugs fed during kernel expansion, kernels appeared malformed. When stink bugs fed on mature nuts the kernels 

exhibited corky, necrotic areas. Although significant differences in shell thickness were observed among the cultivars, 

no significant differences occurred in the proportions of damaged kernels based on field tests and laboratory choice 

tests. The results of these studies demonstrated that commercial hazelnuts are susceptible to damage caused by the 

feeding of H. halys throughout the entire period of kernel development. 

 

Ioannidis, P., Y. Lu, N. Kumar, T. Creasy, S. Daugherty, M. C. Chibucos, J. Orvis, A. Shetty, S. Ott, M. Flowers, N. Sengamalay, L. J. 

Tallon, L. Pick and J. C. D. Hotopp (2014). "Rapid transcriptome sequencing of an invasive pest, the brown marmorated stink bug 

Halyomorpha halys." Bmc Genomics 15. 

 Background: Halyomorpha halys (Stal) (Insecta: Hemiptera;Pentatomidae), commonly known as the Brown Marmorated 

Stink Bug (BMSB), is an invasive pest of the mid-Atlantic region of the United States, causing economically important 

damage to a wide range of crops. Native to Asia, BMSB was first observed in Allentown, PA, USA, in 1996, and this pest 

is now well-established throughout the US mid-Atlantic region and beyond. In addition to the serious threat BMSB 

poses to agriculture, BMSB has become a nuisance to homeowners, invading home gardens and congregating in large 

numbers in human-made structures, including homes, to overwinter. Despite its significance as an agricultural pest with 

limited control options, only 100 bp of BMSB sequence data was available in public databases when this project began. 

Results: Transcriptome sequencing was undertaken to provide a molecular resource to the research community to 

inform the development of pest control strategies and to provide molecular data for population genetics studies of 

BMSB. Using normalized, strand-specific libraries, we sequenced pools of all BMSB life stages on the Illumina HiSeq. 

Trinity was used to assemble 200,000 putative transcripts in >100,000 components. A novel bioinformatic method that 

analyzed the strand-specificity of the data reduced this to 53,071 putative transcripts from 18,573 components. By 

integrating multiple other data types, we narrowed this further to 13,211 representative transcripts. Conclusions: 

Bacterial endosymbiont genes were identified in this dataset, some of which have a copy number consistent with being 

lateral gene transfers between endosymbiont genomes and Hemiptera, including ankyrin-repeat related proteins, 

lysozyme, and mannanase. Such genes and endosymbionts may provide novel targets for BMSB-specific biocontrol. 

This study demonstrates the utility of strand-specific sequencing in generating shotgun transcriptomes and that rapid 

sequencing shotgun transcriptomes is possible without the need for extensive inbreeding to generate homozygous 

lines. Such sequencing can provide a rapid response to pest invasions similar to that already described for disease 

epidemiology. 

 

Jones, A. L., D. E. Jennings, C. R. R. Hooks and P. M. Shrewsbury (2014). "Sentinel eggs underestimate rates of parasitism of the 

exotic brown marmorated stink bug, Halyomorpha halys." Biological Control 78: 61-66. 

 Native to eastern Asia, the brown marmorated stink bug (BMSB), Halyomorpha halys (Stal), has become a serious 

invasive pest in North America. Consequently, accurate assessment of parasitism rates under field conditions is critical 
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for determining baseline parasitism rates of native egg parasitoids on BMSB, and for future evaluations of native or 

exotic parasitoid biological control release strategies and impacts. BMSB sentinel (laboratory-laid) egg masses have 

typically been used for this purpose, even though they could be providing misleading estimates of parasitoid activity. 

Accordingly, we compared the use of BMSB sentinel (laboratory-laid) and wild (naturally field-laid) egg masses in 2012 

and 2013 to examine rates of parasitism and the parasitoid community composition of indigenous egg parasitoids in 

outdoor ornamental nurseries. Wild egg masses consistently had higher rates of parasitism than sentinel egg masses. In 

2012, wild egg masses had a mean percent parasitism of 28.4% compared to 4.6% in sentinel egg masses, while in 2013 

the difference between the two methods increased even further with a mean percent parasitism of 55.3% in wild egg 

masses compared to 0.8% in sentinel eggs. Furthermore, we found greater total numbers of parasitoids (889, 42) and 

greater species richness (seven, five), when using wild egg masses compared to sentinel egg masses, respectively. While 

sentinel egg masses provide a rapid and convenient way to assess the presence of natural enemies, our findings 

indicate that using sentinel egg masses could dramatically underestimate actual rates of parasitism and provide 

inaccurate estimates of parasitoid community composition. Future studies should address potential mechanisms 

underlying these patterns such as lack of certain host cues required by parasitoids in sentinel compared to wild egg 

masses. Published by Elsevier Inc. 

 

Joseph, S. V., J. W. Stallings, T. C. Leskey, G. Krawczyk, D. Polk, B. Butler and J. C. Bergh (2014). "Spatial Distribution of Brown 

Marmorated Stink Bug (Hemiptera: Pentatomidae) Injury at Harvest in Mid-Atlantic Apple Orchards." Journal of Economic 

Entomology 107(5): 1839-1848. 

 Brown marmorated stink bug, Halyomorpha halys (Stal), injury to late-season apple cultivars was measured at harvest in 

2011 and 2012 in commercial orchards in four mid-Atlantic states. In each orchard block, a border zone (adjacent to 

woods), an interior zone (near orchard center), and an intermediate zone (between border and interior zones) 

comprised 1-3 tree rows per zone, depending on block size. Just before commercial harvest, 10 fruit were sampled 

from the upper, middle, and lower third of the canopy from five trees in each zone. After 3-5 wk in cold storage, fruit 

were examined for external and internal injury, and severity of internal injury (number of injury sites per fruit) from H. 

halys. A zero-inflated negative binomial model accounted for significant variation among the orchards and showed that 

apples from the upper canopy of border zone trees had the highest probability of experiencing external and internal 

injury. A minor interaction was detected among the orchards and zones for injury prevalence and severity, but there 

was no evidence of an orchard showing less expected injury in the border zone compared with other zones. Adjusting 

for orchard-to-orchard variation, differences in injury distributions among the zones and canopies were primarily due 

to injury prevalence rather than expected injury severity. The implications of these results to scouting and managing H. 

halys in eastern apple orchards are discussed. 

 

Khrimian, A., S. Shirali, K. E. Vermillion, M. A. Siegler, F. Guzman, K. Chauhan, J. R. Aldrich and D. C. Weber (2014). "Determination 

of the Stereochemistry of the Aggregation Pheromone of Harlequin Bug, Murgantia histrionica." Journal of Chemical Ecology 

40(11-12): 1260-1268. 

 Preparation of a complete stereoisomeric library of 1,10-bisaboladien-3-ols and selected 10,11-epoxy-1-bisabolen-3-

ols was pivotal for the identification of the aggregation pheromone of the brown marmorated stink bug, Halyomorpha 

halys. Herein, we describe syntheses of the remaining 10,11-epoxy-1-bisabolen-3-ols, and provide additional evidence 

on the assignment of relative and absolute configurations of these compounds by single-crystal X-ray crystallography 

of an intermediate, (3S,6R,7R,10S)-1-bisabolen-3,10,11-triol. To demonstrate the utility of this stereoisomeric library, we 

revisited the aggregation pheromone of the harlequin bug, Murgantia histrionica, and showed that the male-produced 

pheromone consists of two stereoisomers of 10,11-epoxy-1-bisabolen-3-ol. Employment of eight cis-10,11-epoxy-1-

bisabolen-3-ol stereoisomeric standards, two enantioselective GC columns, and NMR spectroscopy enabled the 

identification of these compounds as (3S,6S,7R,10S)-10,11-epoxy-1-bisabolen-3-ol and (3S,6S,7R,10R)-10,11-epoxy-1-

bisabolen-3-ol, which are produced by M. histrionica males in 1.4:1 ratio. 

 

Khrimian, A., A. J. Zhang, D. C. Weber, H. Y. Ho, J. R. Aldrich, K. E. Vermillion, M. A. Siegler, S. Shirali, F. Guzman and T. C. Leskey 

(2014). "Discovery of the Aggregation Pheromone of the Brown Marmorated Stink Bug (Halyomorpha halys) through the 

Creation of Stereoisomeric Libraries of 1-Bisabolen-3-ols." Journal of Natural Products 77(7): 1708-1717. 
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 We describe a novel and straightforward route to all stereoisomers of 1,10-bisaboladien-3-ol and 10,11-epoxyl-

bisabolen-3-ol via the rhodium-catalyzed asymmetric addition of trimethylaluminum to diastereomeric mixtures of 

cyclohex-2-enones 1 and 2. The detailed stereoisomeric structures of many natural sesquiterpenes with the bisabolane 

skeleton were previously unknown because of the absence of stereoselective syntheses of individual stereoisomers. 

Several of the bisabolenols are pheromones of economically important pentatomid bug species. Single-crystal X-ray 

crystallography of underivatized triol 13 provided unequivocal proof of the relative and absolute configurations. Two of 

the epoxides, (3S,6S,7R,10S)-10,11-epoxy-1-bisabolen-3-ol (3) and (3R,6S,7R,10S)-10,11-epoxy-1-bisabolen-3-ol (4), 

were identified as the main components of a male-produced aggregation pheromone of the brown marmorated stink 

bug, Halyomorpha halys, using GC analyses on enantioselective columns. Both compounds attracted female, male, and 

nymphal H. halys in field trials. Moreover, mixtures of stereoisomers containing epoxides 3 and 4 were also attractive to 

H. halys, signifying that the presence of additional stereoisomers did not hinder attraction of H. halys and relatively 

inexpensive mixtures can be used in monitoring, as well as control strategies. H. halys is a polyphagous invasive species 

in the U.S. and Europe that causes severe injury to fruit, vegetables, and field crops and is also a serious nuisance pest. 

 

Koch, R. L. (2014). "Detections of the Brown Marmorated Stink Bug (Hemiptera: Pentatomidae) in Minnesota." Journal of 

Entomological Science 49(3): 313-317. 

  

Koch, R. L. and T. Pahs (2014). "Species Composition, Abundance, and Seasonal Dynamics of Stink Bugs (Hemiptera: 

Pentatomidae) in Minnesota Soybean Fields." Environmental Entomology 43(4): 883-888. 

 Stink bugs (Hemiptera: Pentatomidae) have historically not been pests of soybean in Minnesota. In response to the 

invasion of Halyomorpha halys (Stal) and reports of increasing abundance of species native to North America, a state-

wide survey of soybean was conducted over 3 yr in Minnesota to determine species composition, abundance, and 

seasonal dynamics of Pentatomidae associated with soybean. Fourteen species of Pentatomidae (12 herbivorous and 

two predatory) were collected from soybean. H. halys was not detected in this survey. Among the herbivorous species 

found, adults of Euschistus variolarius (Palisot de Beauvois) had the greatest relative abundance (60.51%) and frequency 

of detection (18.44%), followed by Euschistus servus euschistoides (Say) (19.37 and 3.04%, respectively) and Chinavia 

hilaris (Say) (5.50 and 1.69%, respectively). Abundance of herbivorous nymphs and adults exceeded an economic 

threshold (20 nymphs and adults per 100 sweeps) in 0.82% of fields in 2012 but not in 2011 or 2013. The frequency of 

detection of herbivorous species and ratio of nymphs to adults increased with increasing reproductive growth stage of 

soybean. In two of three years, herbivorous adults were more abundant in the edge compared with interior of fields. 

Two predatory Pentatomidae, Podisus maculiventris (Say) and Podisus placidus Uhler, comprised 5.95 and 1.62% of the 

pentatomid adults. Though the species composition of Pentatomidae in Minnesota soybean differs from that in eastern 

and southern states, the spatial (i.e., greater abundance near field edge) and seasonal dynamics (i.e., increasing 

abundance and reproduction with increasing reproductive maturity of soybean) in soybean appear similar. 

 

Lee, D. H., J. P. Cullum, J. L. Anderson, J. L. Daugherty, L. M. Beckett and T. C. Leskey (2014). "Characterization of Overwintering 

Sites of the Invasive Brown Marmorated Stink Bug in Natural Landscapes Using Human Surveyors and Detector Canines." Plos 

One 9(4). 

 Halyomorpha halys is an invasive species from Asia causing major economic losses in agricultural production in the 

mid-Atlantic region of the United States. Unlike other crop pests, H. halys is also well-known for nuisance problems in 

urban, suburban, and rural areas, as massive numbers of adults often invade human-made structures to overwinter 

inside protected environments. Research efforts have focused on populations in human-made structures while 

overwintering ecology of H. halys in natural landscapes is virtually unknown. We explored forested landscapes in the 

mid-Atlantic region to locate and characterize natural overwintering structures used by H. halys. We also evaluated the 

use of detector canines to locate overwintering H. halys to enhance the accuracy and efficiency of surveys. From these 

studies, we indentified shared characteristics of overwintering sites used by H. halys in natural landscapes. 

Overwintering H. halys were recovered from dry crevices in dead, standing trees with thick bark, particularly oak 

(Quercus spp.)and locust (Robinia spp.); these characteristics were shared by 11.8% of all dead trees in surveyed 

landscapes. For trees with favorable characteristics, we sampled similar to 20% of the total above-ground tree area and 

recovered 5.9 adults per tree from the trees with H. halys present. Two detector canines were successfully trained to 

recognize and detect the odor of adult H. halys yielding >84% accuracy in laboratory and semi-field trials. Detector 
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canines also found overwintering H. halys under field conditions. In particular, overwintering H. halys were recovered 

only from dead trees that yielded positive indications from the canines and shared key tree characteristics established 

by human surveyors. The identified characteristics of natural overwintering sites of H. halys will serve as baseline 

information to establish crop economic risk levels posed by overwintering populations, and accordingly develop 

sustainable management programs. 

 

Lee, D. H., A. L. Nielsen and T. C. Leskey (2014). "Dispersal Capacity and Behavior of Nymphal Stages of Halyomorpha halys 

(Hemiptera: Pentatomidae) Evaluated Under Laboratory and Field Conditions." Journal of Insect Behavior 27(5): 639-651. 

 The invasive brown marmorated stink bug, Halyomorpha halys (StAyenl) (Hemiptera: Pentatomidae), is a highly 

polyphagous and mobile pest causing crop damage aggregated at the perimeters of crop fields. Understanding the 

dispersal biology of H. halys is critical for the development of reliable monitoring and management strategies. In this 

study, dispersal ecology of H. halys nymphs was studied under laboratory and field conditions. In the laboratory, 

horizontal and vertical walking capacity was quantified for mobile nymphal stages (i.e., 2nd through 5th instars) and 

compared with adults. There was a significant difference in the horizontal distance moved by H. halys among the life 

stages tested. Third instars exhibited significantly greater walking distances compared with adults; horizontal walking 

distances by other nymphal stages were not significantly different from adults. A similar pattern was observed from 

vertical climbing tests of H. halys. Third and 4th instars climbed significantly greater distances compared with 2nd 

instars and adults, while distances climbed by 5th instars were intermediate. In the field, the walking distance of 3rd 

and 5th instar nymphs on mowed grass was quantified based on direct observation of individuals for 30 min. Under 

these conditions, 5th instars moved nearly two-fold greater distances compared with 3rd instars, but surface 

temperature affected both nymphal stages similarly. Shorter bouts of movement were common at surface 

temperatures below 25 A degrees C, whereas individuals showed longer walking distances above 25 A degrees C. In 

mark-release-recapture studies, 4th and 5th instars were released and recaptured in traps baited with attractive 

pheromonal-based stimuli to estimate dispersal rates under field conditions. When insects were released 5 m from 

traps, both instars were first recaptured within 2 h after release, with the recapture rates of 54 and 69 % for 4th and 5th 

instars over 24 h, respectively. When insects were released 20 m from traps, 4th and 5th instars were first recaptured in 

less than 5 h, with the recapture rates of 27 and 51 %, respectively. The results of this study indicate that H. halys 

nymphs have strong dispersal capacity with which populations can easily move among host plants and other attractive 

stimuli at farmscape levels. 

 

Lee, D. H., C. G. Park, B. Y. Seo, G. Boiteau, C. Vincent and T. C. Leskey (2014). "DETECTABILITY OF HALYOMORPHA HALYS 

(HEMIPTERA: PENTATOMIDAE) BY PORTABLE HARMONIC RADAR IN AGRICULTURAL LANDSCAPES." Florida Entomologist 97(3): 

1131-1138. 

 Harmonic radar technology enhances capability to track the movement of individual small insects under field 

conditions. To maximize the capacity of this technology, it is necessary that radar tags must be securely attached to 

insects and that the tags remain functional when subjected to mechanical stress. In this study, a series of experiments 

was carried out to test an improved harmonic radar tag designed to be more resistant to mechanical stresses and to 

establish that a portable harmonic radar system can effectively detect adult Halyomorpha halys Stal (Hemiptera: 

Pentatomidae) on various structures in different landscapes. The functional resistance of radar tags to similar to 1-m 

free falls on a hard surface was improved significantly by reinforcing the adhesive bond between the radar transponder 

and the radar wire by application of cyanoacrylate glue. This measure did not affect the detectability of radar tags, and 

it significantly increased the resistance of radar tags against random mechanical impacts inflicted on the insects and 

tags. The success rates of locating radar-tagged H. halys were compared among different landscapes, including a 

mowed grass-covered plot (250 m(2)), a mature peach tree plot (50 m(2)), and an unmanaged hedgerow (50 m(2)). The 

success rates were > 90% in all landscapes tested. There was no significant difference in the search time needed to 

locate tagged adults. In general, it took less than 2 min to detect and recover H. halys. The success rates of locating 

radar-tagged H. halys were also compared among different locations within mature fruit trees. There was no significant 

difference in the success rates between the inner third (87%) and the outer third of the host tree canopy (100%). 

However, a significantly longer period of time was required to locate H. halys in the inner canopy (372 s +/- 95 SE) 

compared with the outer canopy (148 s +/- 39 SE). When H. halys were concealed in the lower, middle and upper thirds 

of the outer tree canopy, the success rates of locating tagged adults were consistently 95% or greater at all canopy 
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heights with no significant difference in search times needed to locate tagged adults. The results of this study provide 

context for researchers to reliably use this radar system in the field to study the dispersal biology of H. halys. 

 

Lee, D. H., B. D. Short, A. L. Nielsen and T. C. Leskey (2014). "IMPACT OF ORGANIC INSECTICIDES ON THE SURVIVORSHIP AND 

MOBILITY OF HALYOMORPHA HALYS (ST angstrom L) (HEMIPTERA: PENTATOMIDAE) IN THE LABORATORY." Florida 

Entomologist 97(2): 414-421. 

 The invasive brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae) has become a major 

concern for specialty and row crop growers in the United States. Management tactics against this new pest are 

currently limited to repeated synthetic insecticide applications, thereby making this problem even more challenging for 

the organic grower community. This study evaluated the insecticidal efficacy of organically-approved insecticides 

(azadirachtin, potassium salts of fatty acids, spinosad, pyrethrins, and pyrethrins + kaolin) and experimental 

biopesticides (Chromobacterium subtsugae Martin et al. strain PRAA4-1(T) [MBI-203], extract of Eucalyptus sp. [MBI-

205], and Burkholderia sp. [MBI-206]). These materials were presented as 18-h old dried residues against adult H. halys 

in the laboratory. Nonlethal effect on horizontal walking mobility of H. halys was evaluated during a 4.5-h insecticide 

exposure period; vertical walking mobility was measured at 4.5 h and 7 d after the insecticide exposure. All treatments, 

except for azadirachtin, resulted in significantly higher mortality of H. halys over 7 d, compared with the untreated 

control. Pyrethrins + kaolin, MBI-203, and MBI-206 resulted in >= 80% of individuals moribund or dead after 7 d. 

Horizontal walking distance of H. halys was significantly greater immediately and 3 h after exposure to pyrethrins and 

MBI-203, respectively, compared with the untreated control. After the 4.5-h exposure to potassium salts, pyrethrins, 

and pyrethrins + kaolin, surviving H. halys climbed significantly shorter distances while those exposed to MBI-203 

climbed significantly greater distances compared with the untreated control, in the vertical mobility bioassay. After 7 d, 

there was no measurable difference, in the vertical walking distance by surviving individuals, between any of the tested 

materials and the untreated control. The results of the study are discussed within the context of developing effective 

management strategies for H. halys in organic production systems. 

 

Leskey, T. C., B. D. Short and D. H. Lee (2014). "Efficacy of insecticide residues on adult Halyomorpha halys (Stal) (Hemiptera: 

Pentatomidae) mortality and injury in apple and peach orchards." Pest Management Science 70(7): 1097-1104. 

 BACKGROUND: The primary threat from Halyomorpha halys (Stal) (Hemiptera: Pentatomidae) originates from 

populations continuously dispersing from and among wild and cultivated hosts, so many individuals may not be 

directly sprayed with insecticides. Limited information exists regarding field-based residual activity of insecticides for 

management of H. halys in tree fruit. Thus, we conducted field-based bioassays in apple and peach orchards to 

evaluate residual activity of insecticides commonly applied against H. halys. Adults used in these trials were collected 

from wild and cultivated hosts less than one week prior to testing to more accurately reflect the susceptibility of wild H. 

halys populations in the field throughout the season. RESULTS: Significantly higher mortality rates of Halyomorpha 

halys were observed early in the growing season, when overwintered adults were prevalent, compared with populations 

present later in the growing season that included new generation adults. Significantly higher mortality was recorded for 

adults exposed to fresh insecticide applications compared with three-and seven-day old residues. Typically, the 

addition of an adjuvant did not enhance efficacy or residual activity of insecticides. Significantly fewer injury sites were 

recorded on apples treated with dinotefuran and fenpropathrin compared with the untreated apples for all residue 

ages. CONCLUSIONS: Overwintered Halyomorpha halys populations are easier to kill with insecticide applications than 

the first and second generation which are present in the field during the mid-to late-season. Residual activity of nearly 

all insecticides decreased significantly three days after application and adjuvants generally did not increase residual 

activity. These factors should be considered in developing season-long programs for management of this invasive 

species in tree fruit. (C) 2013 Society of Chemical Industry 

 

Mathews, C. R. and S. Barry (2014). "COMPOST TEA REDUCES EGG HATCH AND EARLY-STAGE NYMPHAL DEVELOPMENT OF 

HALYOMORPHA HALYS (HEMIPTERA: PENTATOMIDAE)." Florida Entomologist 97(4): 1726-1732. 

 The brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), is an invasive pest causing 

significant agricultural losses in the USA, particularly among USDA-certified organic agricultural operations that are 

prohibited from using synthetic pesticides. Recent research indicates that for optimal development, nymphs of H. halys 

require gut microbial symbionts that are acquired from the egg mass. This research investigated the impact of 



                                                                               

 

Cette veille bibliographique est réalisée par Nathalie Roullé, Pôle d’excellence en lutte intégrée (PELI). 

Être informé des activités du PELI : http://www.lutteintegree.com/fr/Nous-joindre/ 
 

19 

'compost teas,' biologically-active organic matter emulsions that are commonly applied as foliar sprays for pathogen 

management in organic agriculture, on H. halys during early stages of development. We compared H. halys 

development after misting egg masses and neonates with reversed osmosis water (control), or with a 50/50 mixture of 

compost teas derived from poultry manure and mushroom waste. The compost tea treatment significantly affected 

hatch (%) for egg masses of H. halys that were treated initially within 24-30 h of deposition, resulting in a 13% 

reduction in hatch, as compared to the control. Furthermore, significant 2-fold increases in mortality were found for 1st 

and 2nd instars in the compost tea group, as compared to those in the control group. For egg masses initially treated 

later (i.e., 2-3 days after deposition), the compost tea treatment resulted in a significant 3-fold increase in mortality (%) 

for 1st instars, compared to the control. These findings suggest that compost tea holds potential for developing an 

organic management tactic for H. halys and warrant future investigation of potential underlying mechanisms, including 

antagonistic interactions with microbial gut symbionts and antibiotic compounds that could penetrate the egg chorion. 

 

Mehl, H. L. and D. A. Herbert (2014). "Association between brown marmorated stink bug (Halymorpha halys) injury and 

mycotoxin contamination in Virginia field corn." Phytopathology 104(11): 79-79. 

  

Peiffer, M. and G. W. Felton (2014). "Insights into the Saliva of the Brown Marmorated Stink Bug Halyomorpha halys (Hemiptera: 

Pentatomidae)." Plos One 9(2). 

 We examined the salivary gland structure of the brown marmorated stink bug (Pentatomidae: Halyomorpha halys) and 

developed methods for independent collection of watery saliva and sheath saliva. This stink bug has become a serious 

invasive pest of agriculture in the United States and its saliva is largely responsible for the damage it causes. We 

determined by protein gel analysis and shotgun proteomics that the suite of proteins comprising the sheath and 

watery saliva are very distinct. Our results indicate that a substantial amount of sheath proteins are derived from 

tomato when stink bugs feed on tomato fruit. Consequently, the sheath saliva is comprised of both insect and plant-

derived proteins. Both sheath and watery saliva possessed amylase activities, but polyphenol oxidase and glucose 

oxidase activities were not detected in either saliva. Peroxidase activity was only detected in salivary sheaths, but only 

when stink bugs fed on tomato. Proteomic analysis indicated that the peroxidase was likely of plant origin. We also 

determined that sheath saliva, but not watery saliva elicited the jasmonate inducible defense gene proteinase inhibitor 

2 (Pin2), but this induction was only observed when sheaths had been collected from tomato. This indicates that the 

eliciting factor of the saliva is likely of plant origin. Lastly, neither watery or sheath saliva affected the expression of the 

salicylate inducible gene pathogenesis related gene (Pr1a-P4). 

 

Rice, K., J. C. Bergh, E. J. Bergman, D. J. Biddinger, C. Dieckhoff, G. P. Dively, H. Fraser, T. Gariepy, G. Hamilton, T. Haye, A. Hebert, 

K. Hoelmer, C. R. Hooks, A. Jones, G. Krawczyk, T. P. Kuhar, H. M. Martinson, W. Mitchell, A. L. Nielsen, D. Pfeiffer, M. J. Raupp, C. 

R. Rodriguez-Saona, P. W. Shearer, P. M. Shrewsbury, P. D. Venugopal, J. Whalen, N. Wiman, T. C. Leskey and J. Tooker (2014). 

"Biology, Ecology, and Management of Brown Marmorated Stink Bug (Hemiptera: Pentatomidae)." Journal of Integrated Pest 

Management 5(3): 1-13. 

 Brown marmorated stink bug, Halyomorpha halys Stål, is an invasive, herbivorous insect species that was accidentally 

introduced to the United States from Asia. First discovered in Allentown, PA, in 1996, H. halys has now been reported 

from at least 40 states in the United States. Additional invasions have been detected in Canada, Switzerland, France, 

Germany, Italy, and Lichtenstein, suggesting this invasive species could emerge as a cosmopolitan pest species. In its 

native range, H. halys is classified as an outbreak pest; however, in North America, H. halys has become a major 

agricultural pest across a wide range of commodities. H. halys is a generalist herbivore, capable of consuming >100 

different species of host plants, often resulting in substantial economic damage; its feeding damage resulted in US$37 

million of losses in apple in 2010, but this stink bug species also attacks other fruit, vegetable, field crop, and 

ornamental plant species. H. halys has disrupted integrated pest management programs for multiple cropping systems. 

Pesticide applications, including broad-spectrum insecticides, have increased in response to H. halys infestations, 

potentially negatively influencing populations of beneficial arthropods and increasing secondary pest outbreaks. H. 

halys is also challenging because it affects homeowners as a nuisance pest; the bug tends to overwinter in homes and 

outbuildings. Although more research is required to better understand the ecology and biology of H. halys, we present 

its life history, host plant damage, and the management options available for this invasive pest species.  
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Sargent, C., H. M. Martinson and M. J. Raupp (2014). "Traps and Trap Placement May Affect Location of Brown Marmorated Stink 

Bug (Hemiptera: Pentatomidae) and Increase Injury to Tomato Fruits in Home Gardens." Environmental Entomology 43(2): 432-

438. 

 The invasive brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), is an important pest of 

field crops, fruit orchards, commercial vegetables, ornamental plants, and home vegetable gardens. Pheromone-baited 

traps designed to attract, trap, and kill H. halys are marketed for use in home gardens to reduce damage to plants. To 

test this assertion, we conducted the following experiment: One group of 15 gardeners placed stink bug traps at the 

end of a row of tomatoes, Solanum lycopersicum (L.), in their vegetable garden and another group of 14 placed no 

traps in their garden and served as controls. Gardeners with traps were no more or less likely to have H. halys on 

tomato plants than those without traps, but the abundance of H. halys on tomato fruits was marginally greater in 

gardens with traps. However, tomato fruits grown in gardens with traps sustained significantly more injury than tomato 

fruits grown in gardens without traps. Furthermore, tomato fruits on plants near the trap housed more H. halys than 

tomato fruits on plants at the end of a row away from the trap. Traps may be useful in identifying gardens where H. 

halys is likely to be found and ones in which stink bug injury to tomatoes is likely. We found no evidence that stink bug 

traps protected tomatoes from H. halys, and it appears that the addition of traps to gardens may increase injury to 

tomato fruits. 

 

Smith, J. R., S. P. Hesler and G. M. Loeb (2014). "Potential Impact of Halyomorpha halys (Hemiptera: Pentatomidae) on Grape 

Production in the Finger Lakes Region of New York." Journal of Entomological Science 49(3): 290-303. 

 New York State is the leading grape producer in the eastern US and third leading grape producer in the US. The 

generalist feeding invasive species Halyomorpha halys (Stal) is currently present in NY, although at relatively low 

densities. Our aim in this study was to determine how H. halys will affect grape production in NY if it becomes well 

established. We measured the impact of density, sex, and life stage of H. halys on Concord and Chardonnay grapevines 

by enclosing insects on a single grape cluster using a fine mesh bag. The insects remained caged on the clusters for 2 

wk during and after the period of fruit set, after which damaged and undamaged berries were enumerated 

nondestructively. At this point, we found a strong positive correlation between density and both number and 

percentage of berries damaged for both nymphs and adults. In late summer, at harvest time, clusters were removed 

from the vines, damaged and undamaged berries were once again counted, and berries were weighed. Cluster weight 

for both Chardonnay and Concord cultivars decreased with increased density of adults. Furthermore, adult females 

were found to have a greater effect than adult males. In contrast to adult feeding, nymphs were found to have little 

impact on cluster weight. There was relatively little incidence of disease as a result of H. halys feeding. These results 

show that H. halys is potentially an economic threat to the grape industry in cool-climate regions, but only at high 

densities currently not observed. 

 

Sparks, M. E., K. S. Shelby, D. Kuhar and D. E. Gundersen-Rindal (2014). "Transcriptome of the Invasive Brown Marmorated Stink 

Bug, Halyomorpha halys (Stal) (Heteroptera: Pentatomidae)." Plos One 9(11). 

 Halyomorpha halys (Stal) (Heteroptera: Pentatomidae), the brown marmorated stink bug, is an invasive agricultural and 

nuisance pest rapidly expanding its incidence in North America. This voracious pest poses a significant threat to rural 

and urban agriculture, especially to specialty crops such as apples, grapes and ornamentals, as well as staple crops 

including soybean and corn. The object of this study was to generate transcript sequence resources for H. halys. RNA-

seq libraries derived from distinct developmental stages and sexes were sequenced and assembled into 248,569 

putatively unique transcripts (PUTs). PUTs were segmented into three disjoint tiers of varying reliability, with 4,794 

classified as gold tier (highest quality), 16,878 as silver, and 14,357 as bronze. The gold-tier PUTs associated with 2,580 

distinct non-redundant protein sequences from the NCBI NR database-1,785 of these (69%) mapped to annotated 

UniProtKB database proteins, from which 1,273 unique Pfam families and 459 unique Molecular Function GO terms 

were encountered. Of the silver tier's 6,527 PUTs associated with unique proteins, 4,193 mapped to UniProtKB (64%), 

from which 1,941 and 640 unique Pfam and Molecular Function GO terms were extracted. H. halys PUTs related to 

important life processes like immunity, endocrinology, reproduction, development, behavior, neurotransmission, 

neurotoxicity, olfaction, and small RNA pathways were validated through quantitative Real-Time PCR (qRT-PCR) for 

differential expression during distinct life stages (eggs, 2nd instar nymphs, 4th instar nymphs, female adults, male 

adults). PUTs similar to hypothetical proteins identified in symbiont microbes, including Pantoea and Nosema species, 
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were more abundantly expressed in adults versus nymphs. These comprehensive H. halys transcriptomic resources can 

be utilized to aid development of novel control methodologies to disrupt life processes; to conduct reverse genetic 

screens to determine host gene function; and to design environmentally unobtrusive means to control host 

populations or target specific H. halys life stages, such as molecular biopesticides. 

 

Taylor, C. M., P. L. Coffey, B. D. DeLay and G. P. Dively (2014). "The Importance of Gut Symbionts in the Development of the 

Brown Marmorated Stink Bug, Halyomorpha halys (Stal)." Plos One 9(3). 

 The invasive brown marmorated stink bug, Halyomorpha halys (Stal), has become a severe agricultural pest and 

nuisance problem since its introduction in the U. S. Research is being conducted to understand its biology and to find 

management solutions. Its symbiotic relationship with gut symbionts is one aspect of its biology that is not understood. 

In the family Pentatomidae, the reliance on gut symbionts for successful development seems to vary depending on the 

species of stink bug. This research assessed the role of gut symbionts in the development, survivorship, and fecundity 

of H. halys. We compared various fitness parameters of nymphs and adults reared from surface sterilized and untreated 

egg masses during two consecutive generations under laboratory conditions. Results provided direct evidence that H. 

halys is negatively impacted by the prevention of vertical transmission of its gut symbionts and that this impact is 

significant in the first generation and manifests dramatically in the subsequent generation. Developmental time and 

survivorship of treated cohorts in the first generation were significantly affected during third instar development 

through to the adult stage. Adults from the sterilized treatment group exhibited longer pre-oviposition periods, 

produced fewer egg masses, had significantly smaller clutch sizes, and the hatch rate and survivorship of those eggs 

were significantly reduced. Observations following hatch of surface sterilized eggs also revealed significant effects on 

wandering behavior of the first instars. The second generation progeny from adults of the sterilized cohorts showed 

significantly lower survival to adulthood, averaging only 0.3% compared to 20.8% for the control cohorts. Taken 

together, results demonstrate that H. halys is heavily impacted by deprival of its gut symbionts. Given the economic 

status of this invasive pest, further investigations may lead to management tactics that disrupt this close symbiotic 

relationship in the biology of H. halys. 

 

Timer, J. H. and M. C. Saunders (2014). "Meridic Diet for Halyomorpha halys (Heteroptera: Pentatomidae)." Journal of 

Entomological Science 49(2): 195-199. 

  

Venugopal, P. D., P. L. Coffey, G. P. Dively and W. O. Lamp (2014). "Adjacent Habitat Influence on Stink Bug (Hemiptera: 

Pentatomidae) Densities and the Associated Damage at Field Corn and Soybean Edges." Plos One 9(10). 

 The local dispersal of polyphagous, mobile insects within agricultural systems impacts pest management. In the mid-

Atlantic region of the United States, stink bugs, especially the invasive Halyomorpha halys (Stal 1855), contribute to 

economic losses across a range of cropping systems. Here, we characterized the density of stink bugs along the field 

edges of field corn and soybean at different study sites. Specifically, we examined the influence of adjacent managed 

and natural habitats on the density of stink bugs in corn and soybean fields at different distances along transects from 

the field edge. We also quantified damage to corn grain, and to soybean pods and seeds, and measured yield in 

relation to the observed stink bug densities at different distances from field edge. Highest density of stink bugs was 

limited to the edge of both corn and soybean fields. Fields adjacent to wooded, crop and building habitats harbored 

higher densities of stink bugs than those adjacent to open habitats. Damage to corn kernels and to soybean pods and 

seeds increased with stink bug density in plots and was highest at the field edges. Stink bug density was also negatively 

associated with yield per plant in soybean. The spatial pattern of stink bugs in both corn and soybeans, with significant 

edge effects, suggests the use of pest management strategies for crop placement in the landscape, as well as spatially 

targeted pest suppression within fields. 

 

Vetek, G., V. Papp, A. Haltrich and D. Redei (2014). "First record of the brown marmorated stink bug, Halyomorpha halys 

(Hemiptera: Heteroptera: Pentatomidae), in Hungary, with description of the genitalia of both sexes." Zootaxa 3780(1): 194-200. 

 The brown marmorated stink bug, Halyomorpha halys (Stal, 1855) (Hemiptera: Heteroptera: Pentatomidae) is recorded 

for the first time from Hungary. The circumstances of finding this species and a detailed description of both male and 

female genitalia are given. The currently known distribution, biology and significance of the species are briefly 

reviewed. 
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Voshell, R. J., J. Kotcon, Y. L. Park and M. Rahman (2014). "Incidence of Colletotrichum coccodes in ripe tomato fruit after feeding 

by Brown Marmorated Stink Bug (Halyomorpha halys)." Phytopathology 104(11): 163-163. 

  

Wallner, A. M., G. C. Hamilton, A. L. Nielsen, N. Hahn, E. J. Green and C. R. Rodriguez-Saona (2014). "Landscape Factors 

Facilitating the Invasive Dynamics and Distribution of the Brown Marmorated Stink Bug, Halyomorpha halys (Hemiptera: 

Pentatomidae), after Arrival in the United States." Plos One 9(5). 

 The brown marmorated stink bug, Halyomorpha halys, a native of Asia, has become a serious invasive pest in the USA. 

H. halys was first detected in the USA in the mid 1990s, dispersing to over 41 other states. Since 1998, H. halys has 

spread throughout New Jersey, becoming an important pest of agriculture, and a major nuisance in urban 

developments. In this study, we used spatial analysis, geostatistics, and Bayesian linear regression to investigate the 

invasion dynamics and colonization processes of this pest in New Jersey. We present the results of monitoring H. halys 

from 51 to 71 black light traps that were placed on farms throughout New Jersey from 2004 to 2011 and examined 

relationships between total yearly densities of H. halys and square hectares of 48 landscape/land use variables derived 

from urban, wetland, forest, and agriculture metadata, as well as distances to nearest highways. From these analyses we 

propose the following hypotheses: (1) H. halys density is strongly associated with urban developments and railroads 

during its initial establishment and dispersal from 2004 to 2006; (2) H. halys overwintering in multiple habitats and 

feeding on a variety of plants may have reduced the Allee effect, thus facilitating movement into the southernmost 

regions of the state by railroads from 2005 to 2008; (3) density of H. halys contracted in 2009 possibly from invading 

wetlands or sampling artifact; (4) subsequent invasion of H. halys from the northwest to the south in 2010 may conform 

to a stratified-dispersal model marked by rapid long-distance movement, from railroads and wetland rights-of-way; 

and (5) high densities of H. halys may be associated with agriculture in southern New Jersey in 2011. These landscape 

features associated with the invasion of H. halys in New Jersey may predict its potential rate of invasion across the USA 

and worldwide. 

 

Weber, D. C., T. C. Leskey, G. C. Walsh and A. Khrimian (2014). "Synergy of Aggregation Pheromone With Methyl (E,E,Z)-2,4,6-

Decatrienoate in Attraction of Halyomorpha halys (Hemiptera: Pentatomidae)." Journal of Economic Entomology 107(3): 1061-

1068. 

 The reported male-produced aggregation pheromone of the brown marmorated stink bug, Halyomorpha halys (Stal) 

(Hemiptera: Pentatomidae), identified as a mixture of (3S, 6S, 7R, 10S)-10,11-epoxy-1-bisabolen-3-ol and (3R, 6S, 7R, 

10S)-10,11-epoxy-1-bisabolen-3-ol, offers new opportunities for its management. We found that black pyramid traps 

deployed along crop borders in Maryland and West Virginia, containing lures with both stereoisomers of this reported 

aggregation pheromone combined with methyl (E,E,Z)-2,4,6-decatrienoate (MDT) lures, attracted more adult and 

nymphal H. halys than either the aggregation pheromone or MDT alone. In season-long totals, combined lures acted 

synergistically by catching 1.9-3.2 times more number of adults, and 1.4-2.5 times more number of nymphs, than 

expected from an additive effect of the lures deployed individually. There were no significant differences in patterns of 

male and female captures. MDT alone was not significantly attractive to adults during most of the growing season, but 

became increasingly attractive to adults and especially nymphs in autumn. Mixed-isomer lures containing eight 

stereoisomers of 10,11-epoxy1-bisabolen-3-ol, including the two active stereoisomers, were as effective at catching 

adults and nymphs with or without MDT as were lures loaded only with the two active stereoisomers in the natural ratio 

((3S, 6S, 7R, 10S)-10,11-epoxy-1-bisabolen-3-ol: (3R, 6S, 7R, 10S)-10,11-epoxy-1-bisabolen3-ol): of 3.5:1. These results 

identify a combination of semiochemicals that is attractive season-long for detection, monitoring, and potential control 

of this polyphagous invasive pest of North America and Europe. 

 

Wiman, N. G., V. M. Walton, P. W. Shearer and S. I. Rondon (2014). "Electronically Monitored Labial Dabbing and Stylet 'Probing' 

Behaviors of Brown Marmorated Stink Bug, Halyomorpha halys, in Simulated Environments." Plos One 9(12). 

 Brown marmorated stink bug, Halyomorpha halys (Stal), (Hemiptera: Pentatomidae) is an invasive polyphagous 

agricultural and urban nuisance pest of Asian origin that is becoming widespread in North America and Europe. 

Despite the economic importance of pentatomid pests worldwide, their feeding behavior is poorly understood. 

Electronically monitored insect feeding (EMIF) technology is a useful tool in studies of feeding behavior of Hemiptera. 

Here we examined H. halys feeding behavior using an EMIF system designed for high throughput studies in 
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environmental chambers. Our objectives were to quantify feeding activity by monitoring proboscis contacts with green 

beans, including labial dabbing and stylet penetration of the beans, which we collectively define as 'probes'. We 

examined frequency and duration of 'probes' in field-collected H. halys over 48 hours and we determined how 

environmental conditions could affect diel and seasonal periodicity of ` probing' activity. We found differences in 

'probing' activity between months when the assays were conducted. These differences in activity may have reflected 

different environmental conditions, and they also coincide with what is known about the phenology of H. halys. While a 

substantial number of ` probes' occurred during scotophase, including some of the longest mean 'probe' durations, 

activity was either lower or similar to '[probing' activity levels during photophase on average. We found that 

temperature had a significant impact on H. halys probing' behavior and may influence periodicity of activity. Our data 

suggest that the minimal temperature at which 'probing' of H. halys occurs is between 3.5 and 6.1 degrees C (95% CI), 

and that ` probing' does not occur at temperatures above 26.5 to 29.6 degrees C (95% CI). We estimated that the 

optimal temperature for ` probing' is between 16 and 17 degrees C. 

 

Xu, J. W., D. M. Fonseca, G. C. Hamilton, K. A. Hoelmer and A. L. Nielsen (2014). "Tracing the origin of US brown marmorated 

stink bugs, Halyomorpha halys." Biological Invasions 16(1): 153-166. 

 Identifying the origin of a biological invasion has important applications to the effective control of the invaders. This is 

more critical for invasive agricultural pests that cause severe economic losses. The brown marmorated stink bug, 

Halyomorpha halys, originally from East Asia, has become a principal agricultural pest in the US since its first detection 

in Pennsylvania in 1996. This species is responsible for crop failures on many mid-Atlantic farms and current control 

efforts rely on heavy insecticide applications because no other options are available. To examine the genetic diversity 

and identify the source region of the US introductions, we sequenced portions of the mitochondrial cytochrome c 

oxidase subunit II gene, 12S ribosomal RNA gene and control region in populations from the US, China, South Korea 

and Japan. We detected high genetic divergence among native populations and traced the origin of US H. halys to the 

Beijing area in China. We observed much lower genetic diversity in exotic compared to native populations-two 

mitochondrial haplotypes in 55 US specimens versus 43 haplotypes in 77 native specimens. A single introduction of 

small propagule size matches the invasion history in the US. For the effective control of the US population, we suggest 

that surveys on egg parasitoids and insecticide resistance in natives should focus on the Beijing area in China. 

 

Zhang, Q. H., R. G. Schneidmiller, D. R. Hoover, G. Zhou, A. Margaryan and P. Bryant (2014). "Essential oils as spatial repellents for 

the brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae)." Journal of Applied Entomology 138(7): 

490-499. 

 The brown marmorated stink bug (BMSB), Halyomorpha halys (Stal), native to Northeastern Asia, is a serious invasive 

pest in the United States, Canada, Switzerland, Germany and France. Several common essential oils and their 

compositions were tested against BMSBs as potential repellents. All the tested individual essential oils and a ternary oil 

blend showed significant repellency to both BMSB nymphs and adults. Clove oil, lemongrass oil, spearmint oil, ylang-

ylang oil, and the ternary oil mixture (clove, lemongrass and spearmint) almost completely blocked attraction of BMSBs 

to the stink bug attractant-baited traps; whereas wintergreen oil, geranium oil, pennyroyal oil and rosemary oil resulted 

in 60-85% trap catch reductions. Over 20 BMSB antennally active compounds were identified from SPME headspace 

samples of the eight repellent essential oils using GC-EAD and GC-MS techniques. Among the synthetic EAD-active 

compounds tested in the field, eugenol, l-carvone, p/l-menthone, pulegone, methyl salicylate, trans/cis-citral, methyl 

benzoate and beta-caryophyllene significantly reduced trap catches of BMSBs by 72-99%; these compounds are likely 

responsible for the repellency of their corresponding essential oils. Surprisingly, a synthetic mixture of the predacious 

spined soldier bug (SSB) [Podisus maculiventris (Say)] aggregation pheromone (trans-2-hexenal, alpha-terpineol and 

benzyl alcohol) also showed a significant inhibition of BMSB response to its attractants. These repellent essential oils 

and their active compounds, as well as the synthetic SSB pheromone, are potentially useful as part of an efficient, 

environmentally sound semiochemical-based IPM programme to combat this serious invasive stink bug. 
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Articles parus avant 2014 

Funayama, K. (2013). "Effect of Climate Change on Annual Fluctuations in the Population Density of the Brown Marmorated Stink 

Bug (Hemiptera: Pentatomidae) in Northern Japan." Journal of Economic Entomology 106(5): 2141-2143. 

 The relationship between the population density of overwintering adults of the brown marmorated stink bug and the 

temperatures of each month during the preceding November to April was investigated in Akita Prefecture, northern 

Japan, from 1999 to 2012. The number of adults entering traps for overwintering at the monitored hibernation site 

differed considerably among years. There was a significant negative correlation between the increase ratio (the ratio of 

the number collected in the current year to the number collected in the previous year) and the mean daily maximum 

temperature of the preceding March and April. These results suggest that the proportion of surviving adult brown 

marmorated stink bug may be higher when temperatures in early spring (March and April) are lower, as the 

postoverwintering adults may need to survive without food for a shorter period of time. 

 

Joseph, S. V., J. C. Bergh, S. E. Wright and T. C. Leskey (2013). "Factors Affecting Captures of Brown Marmorated Stink Bug, 

Halyomorpha halys (Hemiptera: Pentatomidae), in Baited Pyramid Traps." Journal of Entomological Science 48(1): 43-51. 

 Trapping experiments targeting brown marmorated stink bug, Halyomorpha halys (Stal), addressed the effects of: (1) a 

modification to the trap container of a commercial trap, (2) the age of methyl (2E,4E,62)-decatrienoate lures, and (3) the 

age of dichlorvos-impregnated kill strips on bug captures. In the trap modification study, ventilation holes in the 

containers atop standard, commercial AgBio (TM) traps were modified to resemble a USDA prototype trap. Captures 

were compared among the standard traps, modified commercial traps, and prototype traps. Halyomorpha halys 

captures were significantly greater in the prototype trap than in standard commercial traps, whereas captures in 

modified commercial traps were intermediate between but not significantly different from AgBio or prototype traps. 

Traps baited with kill strips that were fresh or that had been field-aged for 1, 2, 3 or 4 wk showed no significant 

differences in the total number of H. halys captured over a 15-d trapping interval, although the percentage of dead 

bugs was significantly greater in traps containing fresh kill strips than in those with 3- or 4-wk-old kill strips. In the aged 

lure experiment, captures were not significantly different among traps baited with fresh, 1- and 2-wk-old lures or 

among those baited with 2-, 3- or 4-wk old lures or unbaited. Most (64.8%) bugs were captured during the first 3-d 

sample interval, during which traps with fresh lures captured more H. halys than those with each aged lure treatment. 

Weekly gravimetric measurements to determine the release of methyl (2E,4E,6Z)-decatrienoate from lures over 4 wk 

showed a sharp decrease in lure weight during the first 3-d interval at 20 and 25 degrees C. 

 

Lee, D. H., B. D. Short, S. V. Joseph, J. C. Bergh and T. C. Leskey (2013). "Review of the Biology, Ecology, and Management of 

Halyomorpha halys (Hemiptera: Pentatomidae) in China, Japan, and the Republic of Korea." Environmental Entomology 42(4): 

627-641. 

 Native to China, Japan, Korea, and Taiwan, the brown marmorated stink bug, Halyomorpha halys (Stal) (Hemiptera: 

Pentatomidae) was first detected in the United States in the mid-1990s. Since establishing in the United States, this 

invasive species has caused significant economic losses in agriculture and created major nuisance problems for home 

and business owners, especially in the mid-Atlantic region. Basic and applied questions on H. halys have been 

addressed in its native range in Asia since the mid-1900s and the research outcomes have been published in at least 

216 articles from China, Japan, and the Republic of Korea. In Asia, H. halys is described as an occasional or outbreak 

pest of a number of crops such as apple, pear, persimmon, and soybeans. This species is considered a nuisance pest as 

well, particularly in Japan. This review summarizes 100 articles primarily translated from Chinese, Japanese, and Korean 

to English. The content of this review focuses on the biology, ecology, and management of H. halys in Asia, with 

specific emphasis on nomenclature, life history, host range, damage, economic importance, sampling and monitoring 

tools, and management strategies. This information from the native range of H. halys provides greater context and 

understanding of its biology, ecology, and management in North America. 
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Lee, D. H., S. E. Wright, G. Boiteau, C. Vincent and T. C. Leskey (2013). "Effectiveness of Glues for Harmonic Radar Tag Attachment 

on Halyomorpha halys (Hemiptera: Pentatomidae) and Their Impact on Adult Survivorship and Mobility." Environmental 

Entomology 42(3): 515-523. 

 We evaluated the effectiveness of three cyanoacrylate glues (trade names: Krazy [Elmer's Products Inc., Westerville, OH], 

Loctite [Henkel Corporation, Rocky Hill, CT], and FSA [Barnes Distribution, Cleveland, OH]) to attach harmonic radar 

tags securely on adult Halyomorpha halys (Stal) (Hemiptera: Pentatomidae) and quantified the effect of the radar tag 

attachment on insect survivorship and mobility. In the laboratory, the strength of the glue bond between the radar tag 

and H. halys pronotum was significantly increased when the pronotum was sanded to remove cuticular waxes. The 

adhesive bond of the radar tag to the sanded pronotum of H. halys had strength of 160-190-g force and there was no 

significant difference among the three types of glue tested. The three glues had no measurable effect on the 

survivorship of radar-tagged H. halys over 7 d, compared with untagged insects. Over a 7-d period in the laboratory, 

horizontal distance traveled, horizontal walking velocity, and vertical climbing distance were all unaffected by the 

presence of the tags regardless of glue. A field experiment was conducted to compare the free flight behavior of 

untagged and radar-tagged H. halys. Adults were released on a vertical dowel and their flights were tracked visually up 

to approximate to 200 m from the release point. There was no significant difference in take-off time or in flight 

distance, time, or speed between untagged and radar-tagged individuals. In addition, prevailing flight direction was not 

significantly different between untagged and radar-tagged individuals. The absence of measurable impact of the radar 

tag attachment on H. halys survivorship or mobility validates the use of harmonic radar tags to study the dispersal 

ecology of this insect in field conditions. 

 

Lee, D. H., S. E. Wright and T. C. Leskey (2013). "Impact of Insecticide Residue Exposure on the Invasive Pest, Halyomorpha halys 

(Hemiptera: Pentatomidae): Analysis of Adult Mobility." Journal of Economic Entomology 106(1): 150-158. 

 Twenty eight insecticides were evaluated in the laboratory to characterize the impact of specific compounds on 

locomotory behavior and mobility of adult Halyomorpha halys (Stal) (Hemiptera: Pentatomidae). Horizontal distance 

and angular velocity were measured for individuals exposed to dry insecticide residue for 4.5 h to evaluate how quickly 

and intensely a given insecticide induced changes in motor activities in no-choice glass arenas. Eight out of nine 

pyrethroid insecticides induced uncoordinated and irregular movement within 10 min after exposure to insecticides. 

After 1.5 h, most adults were incapacitated. By contrast, there was no immediate stimulation when H. halys were 

exposed to organophosphate residues. After 1.5 h, four out of seven organophosphates resulted in increased 

horizontal distance moved and angular velocity indicating irregular walking paths by exposed adults. Carbamate and 

neonicotinoid insecticides produced fairly similar patterns with virtually no stimulation in horizontal distance moved or 

angular velocity, except for imidacloprid and thiacloprid. Neither endosulfan (organochlorine) nor indoxacarb 

(oxadiazine) affected the horizontal movement of H. halys. Vertical distance climbed by adult H. halys was measured 

immediately after the 4.5-h insecticide exposure period and at 7 d. In general, adults that survived until day 7 were able 

to climb vertical distances similar to those in the control. In particular, this result was observed for seven out of nine 

pyrethroid materials that incapacitated all adults after the 4.5-h exposure period. Mobility changes of adult H. halys are 

discussed in the context of enhancing integrated pest management programs. 

 

Martinson, H. M., M. J. Raupp and P. M. Shrewsbury (2013). "Invasive Stink Bug Wounds Trees, Liberates Sugars, and Facilitates 

Native Hymenoptera." Annals of the Entomological Society of America 106(1): 47-52. 

 Biological invasions often have devastating impacts on ecosystems and economies, while facilitative interactions 

between invasive and native species are often overlooked. Here, we demonstrate how the invasive brown marmorated 

stink bug, Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), facilitates native Hymenoptera by opening a novel 

feeding niche. In the invaded mid-Atlantic region of the United States, several species of native ants and wasps feed on 

wound exudates from stink bug feeding sites; these exudates have high sugar concentrations and are rapidly used by 

indigenous Hymenoptera. Positive facilitative interactions between invasive and keystone native species such as ants 

may have far reaching impacts on invaded ecosystems. 

 

Medal, J., T. Smith and A. S. Cruz (2013). "BIOLOGY OF THE BROWN MARMORATED STINK BUG HALYOMORPHA HALYS 

(HETEROPTERA: PENTATOMIDAE) IN THE LABORATORY." Florida Entomologist 96(3): 1209-1212. 
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Nielsen, A. L., K. Holmstrom, G. C. Hamilton, J. Cambridge and J. Ingerson-Mahar (2013). "Use of Black Light Traps to Monitor the 

Abundance, Spread, and Flight Behavior of Halyomorpha halys (Hemiptera: Pentatomidae)." Journal of Economic Entomology 

106(3): 1495-1502. 

 Monitoring the distribution and abundance of an invasive species is challenging, especially during the initial years of 

spread when population densities are low and basic biology and monitoring methods are being investigated. Brown 

marmorated stink bug (Halyomorpha halys (Stal)) is an invasive agricultural and urban pest that was first detected in 

the United States in the late 1990s. At the time of its detection, no method was available to effectively track H. halys 

populations, which are highly mobile and polyphagous. One possible solution was the utilization of black light traps, 

which are nonspecific traps attractive to night flying insects. To determine if black light traps are a reliable monitoring 

tool for H. halys, a state-wide network of 40-75 traps located on New Jersey farms were monitored from 2004 to 2011 

for H. halys. This proved to be a highly effective method of monitoring H. halys populations and their spread at the 

landscape level. The total number of brown marmorated stink bug caught in New Jersey increased exponentially during 

this period at a rate of 75% per year. Logistic regression estimates that 2.84 new farms are invaded each year by H. 

halys. The results indicate that black light traps are attractive to early season populations as well as at low population 

densities. Weekly trap catch data are being used to generate state-wide population distribution maps made available 

to farmers in weekly newsletters and online. While no economic threshold currently exists for brown marmorated stink 

bug, the maps provide farmers with a tool to forecast pest pressure and plan management. 

 

Owens, D. R., D. A. Herbert, G. P. Dively, D. D. Reisig and T. P. Kuhar (2013). "Does Feeding by Halyomorpha halys (Hemiptera: 

Pentatomidae) Reduce Soybean Seed Quality and Yield?" Journal of Economic Entomology 106(3): 1317-1323. 

 The nonnative brown marmorated stink bug, Halyomorpha halys Stal (Hemiptera: Pentatomidae), has become an 

abundant pest of mid-Atlantic soybean since its introduction in the mid-1990s. Currently, there is little information 

indicating how this new pest should be managed in soybean or if economic thresholds developed for native stink bugs 

should be adjusted. In 2010 and 2011, field cage studies were conducted in Beltsville, MD, and Suffolk, VA, to evaluate 

H. halys injury to three different soybean reproductive development stages. Cages were infested for 2 wk using 

densities of zero, one, two, four, or eight stink bugs (fifth instars and adults) per 0.3 row-m. Cage plots were harvested, 

and subsamples were taken to determine pod losses and seed quality. Feeding injury to soybean caused by H. halys 

was similar to that of native stink bugs, as evidenced by seed destruction, punctures, and destroyed pods. Densities of 

four stink bugs per 0.3 row-m resulted in significant seed damage in three of four experiments. The full flowering (R2) 

soybean development stage was least affected by H. halys feeding. The full pod (R4) and the full seed (R6) stage were 

similarly sensitive to injury. There was no significant yield loss was associated with stink bug densities at either location, 

although there were significant differences among stages in two of four experiments. The data do not indicate that 

threshold densities for H. halys should be different than for the native stink bugs. 

 

Solomon, D., D. Dutcher and T. Raymond (2013). "Characterization of Halyomorpha halys (brown marmorated stink bug) 

biogenic volatile organic compound emissions and their role in secondary organic aerosol formation." Journal of the Air & 

Waste Management Association 63(11): 1264-1269. 

 The formation of aerosols is a key component in understanding cloud formation in the context of radiative forcings and 

global climate modeling. Biogenic volatile organic compounds (BVOCs) are a significant source of aerosols, yet there is 

still much to be learned about their structures, sources, and interactions. The aims of this project were to identify the 

BVOCs found in the defense chemicals of the brown marmorated stink bug Halymorpha halys and quantify them using 

gas chromatography-mass spectrometry (GC/MS) and test whether oxidation of these compounds by ozone-promoted 

aerosol and cloud seed formation. The bugs were tested under two conditions: agitation by asphyxiation and direct 

glandular exposure. Tridecane, 2(5H)-furanone 5-ethyl, and (E)-2-decenal were identified as the three most abundant 

compounds. H. halys were also tested in the agitated condition in a smog chamber. It was found that in the presence of 

100-180 ppm ozone, secondary aerosols do form. A scanning mobility particle sizer (SMPS) and a cloud condensation 

nuclei counter (CCNC) were used to characterize the secondary aerosols that formed. This reaction resulted in 0.23 mu 

g/bug of particulate mass. It was also found that these secondary organic aerosol particles could act as cloud 

condensation nuclei. At a supersaturation of 1%, we found a kappa value of 0.09. Once regional populations of these 

stink bugs stablilize and the populations estimates can be made, the additional impacts of their contribution to 

regional air quality can be calculated. Implications: Halymorpha halys (brown marmorated stink bugs) are a relatively 
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new invasive species introduced in the United States near Allentown, Pennsylvania. The authors chemically speciated 

the bugs' defense pheromones and found that tridecane, 5-ethyl-2(5H)-furanone, and (E)-2-decenal dominated their 

emissions. Their defense emissions were reacted with atmospherically relevant concentrations of ozone and resulted in 

0.23 g of particulate matter per emission per bug. Due to the large population of these bugs in some regions, these 

emissions could contribute appreciably to a region's PM2.5 (particulate matter with an aerodynamic diameter 2.5 m) 

levels. 

 

Anderson, B. E., J. J. Miller and D. R. Adams (2012). "Irritant Contact Dermatitis to the Brown Marmorated Stink Bug, 

Halyomorpha halys." Dermatitis 23(4): 170-172. 

 The brown marmorated stink bug, Halyomorpha halys, is native to Asia (China, Taiwan, Japan, and the Korean 

peninsula). It was first found in Allentown, Pa, in 1996 and has since spread across wide areas of the Eastern United 

States. As of October 2010, at least 26 states have reported the presence of the brown marmorated stink bug. It is 

considered an invasive species, and to the best of scientific knowledge, it was accidently introduced into the United 

States through transportation of goods from Asia. To date, no reports of human disease have been published in the 

literature. Fruit crop workers have complained of a slight allergic reaction to the chemicals released by the bug. 

 

Bae, S. D., H. J. Kim and S. T. Park (2012). "Attractiveness of conspecific stink bugs to adult stink bug-baited traps in soybean 

fields." Journal of Asia-Pacific Entomology 15(1): 148-151. 

 The attractiveness of live adult stink bugs used as baits in traps in soybean fields, Milyang, Korea, to conspecific stink 

bugs was evaluated. Both sexes of bean bug, Riptortus pedestris Fabricius (Hemiptera: Alididae), and one-banded stink 

bug, Piezodorus hybneri Gmelin (Hemiptera: Pentatomidae), were attracted to conspecific male adults-baited traps. 

Likewise, both sexes of brown-marmorated stink bug. Halyomorpha halys Stal (Hemiptera: Pentatomidae), and sole 

bug, Dolycoris baccarum L (Hemiptera: Pentatomidae), were attracted to traps baited with conspecific male stink bugs. 

However, in Nezara antennata Scott (Hemiptera: Pentatomidae), both male and female used as baits in traps were 

attractive to conspecific adults. Accordingly, these results suggest that the only male adults of H. halys and D. baccarum 

and both sexes of N. antennata are attractive to conspecific male stink bugs. (C) Korean Society of Applied Entomology, 

Taiwan Entomological Society and Malaysian Plant Protection Society, 2011. Published by Elsevier B.V. All rights 

reserved. 

 

Funayama, K. (2012). "Control effect on the brown-marmorated stink bug, Halyomorpha halys (Hemiptera: Pentatomidae), by 

combined spraying of pyrethroid and neonicotinoid insecticides in apple orchards in northern Japan." Applied Entomology and 

Zoology 47(1): 75-78. 

 Control of Halyomorpha halys (Stal) adults by combined spraying of pyrethroid and neonicotinoid insecticides has been 

investigated in apple orchards in northern Japan in 2008 and 2009. Insecticides were selected to control not only H. 

halys but also the common lepidopteran pests Carposina sasakii Matsumura, Adoxophyes orana fasciata Walsingham, 

and Phyllonorycter ringoniella Matsumura. Dinotefuran was sprayed in mid-May and early July, fenpropathrin in late 

June, and bifenthrin in late July. H. halys adults were released into apple trees at 3-5-day intervals from mid-May to 

mid-August. In this spraying program, survival of the adults increased 6 days after spraying, but relatively few injury 

marks were noted throughout the growing season. On the other hand, in the conventional spraying program, the 

survival ratio of the adults increased rapidly 3 days after spraying-especially after the organophosphate applied in mid-

May, late June, and late July-and increases in the number of injury marks synchronized well with survival in both years. 

This spray program reduced the number of fruit injury marks to one-fifth that of the conventional spraying program 

and one-tenth that of fungicides alone. 

 

Funayama, K. (2012). "Nutritional States of Post-Overwintering Adults of the Brown-Marmorated Stink Bug, Halyomorpha halys 

(Stal) (Heteroptera: Pentatomidae)." Japanese Journal of Applied Entomology and Zoology 56(1): 12-15. 

 Nutritional status of post-overwintering adults of Halyomorpha halys at their hibernating site was investigated in Akita 

Prefecture, northern Japan from 2000 to 2005. Nutritional levels of the adults were significantly lower than those of 

pre-hibernating adults, and the fat body did not develop. Additionally, nutritional levels of the adults recently exited 

from the hibernating site were significantly lower than those of the adults at their hibernating site in April in 2001 and 

2002. Almost all the adults given only water in field from late April could not survive until late May in 2002. These 



                                                                               

 

Cette veille bibliographique est réalisée par Nathalie Roullé, Pôle d’excellence en lutte intégrée (PELI). 

Être informé des activités du PELI : http://www.lutteintegree.com/fr/Nous-joindre/ 
 

28 

observations suggested that post-overwintering adults of H. halys exiting from the hibernating sites cannot survive for 

a long period, if they cannot feed on their suitable food plant. 

 

Gouli, V., S. Gouli, M. Skinner, G. Hamilton, J. S. Kim and B. L. Parker (2012). "Virulence of select entomopathogenic fungi to the 

brown marmorated stink bug, Halyomorpha halys (Stal) (Heteroptera: Pentatomidae)." Pest Management Science 68(2): 155-157. 

 The brown marmorated stink bug. Halyomorpha halys, (BMSB) is an exotic pest causing damage to fruits and 

vegetables. They also transmit diseases. Integrated pest management strategies are lacking for this invasive. For the 

first time, information is presented on the virulence of several entomopathogenic fungi against BMSB. Three Beauveria 

bassiana and two Metarhizium anispoliae isolates were bioassayed against adult BMSB. One B. bassiana isolate was the 

active ingredient in BotaniGard (R) which produced 85 and 100% mortality in 9 and 12 days post treatment, 

respectively. Experimental isolates ERL 1170 and ERL 1540 were also efficacious. Metarhizium anispoliae isolates 

produced lower mortalities than the B. bassiana isolates. Data presented showed the potential for management of 

BMSB with entomopathogenic fungi. Copyright (C) 2012 Society of Chemical Industry 

 

Inkley, D. B. (2012). "Characteristics of Home Invasion by the Brown Marmorated Stink Bug (Hemiptera: Pentatomidae)." Journal 

of Entomological Science 47(2): 125-130. 

 The abundance and activity of brown marmorated stink bugs, Halyomorpha halys Stal, over-wintering inside a 

Maryland home were documented. Brown marmorated stink bugs, an invasive species, were collected daily, and their 

collection rate assessed with respect to outside temperature, location within the structure, and date. During the 181-

day study period 26,205 adult brown marmorated stink bugs were collected inside the home. The exiting of stink bugs 

from hiding in the walls and other suitable areas into indoor living space was positively correlated with outside daily 

high temperature variation from the long-term daily high. Control measures to block exit from walls into living space 

reduced collection rate, but failed to halt it. This heavy infestation in a single home demonstrates the potential 

nuisance to millions of homes across the country if the range and population of the brown marmorated stink bug 

continues to expand. 

 

Leskey, T. C., D. H. Lee, B. D. Short and S. E. Wright (2012). "Impact of Insecticides on the Invasive Halyomorpha halys (Hemiptera: 

Pentatomidae): Analysis of Insecticide Lethality." Journal of Economic Entomology 105(5): 1726-1735. 

 The efficacy of 37 insecticide treatments against adult Halyomorpha halys (Stal) was established based on exposure to 

18-h old dry insecticide residue in laboratory bioassays. Individual adult H. halys were exposed to an insecticide residue 

for 4.5 h and then monitored daily for survivorship over a 7-d period. The proportion of dead and moribund insects 

was used as an estimate of overall insecticide efficacy against H. halys immediately after the exposure period and over 

the 7-d trial. Among all materials evaluated, 14 insecticides exhibited increasing efficacy, in which the percentage of 

dead and moribund insects (used as a measure of insecticide efficacy) increased by >10% after 7 d. By contrast, 

insecticide efficacy values of eight insecticides declined by >10% (based on recovery of adults from a moribund state) 

over the 7-d period with most belonging to the pyrethroid class. In this study, the efficacy value of neonicotinoid, 

acetamiprid, showed the greatest decline from 93 to 10% over 7 d. Alethality index (scale of 0-100) was developed to 

compare insecticides based on quantifying the immediate and longer-term effects of insecticide exposure on H. halys. 

Among all materials evaluated, dimethoate, malathion, bifenthrin, methidathion, endosulfan, methomyl, chlorpyrifos, 

acephate, fenpropathrin, and permethrin yielded the highest values (>75) because of a high degree of immediate 

mortality with very little recovery. Our results provide baseline information regarding potential of candidate insecticides 

against adult H. halys and highlight the need to consider longer-term effects in establishing overall efficacy ratings 

against this invasive species. 

 

Leskey, T. C., S. E. Wright, B. D. Short and A. Khrimian (2012). "Development of Behaviorally-Based Monitoring Tools for the 

Brown Marmorated Stink Bug (Heteroptera: Pentatomidae) in Commercial Tree Fruit Orchards." Journal of Entomological Science 

47(1): 76-85. 

 Captures of the invasive brown marmorated stink bug, Halyomorpha halys (Stal), were significantly greater in pyramid 

traps baited with the known attractant, methyl (2E,4E,6Z)-decatrienoate, compared with unbaited traps. A dose-

dependent response by adults to lures formulated with increasing amounts of methyl (2E,4E,6Z)-decatrienoate and 

deployed in association with black pyramid traps also was observed. Among pyramid traps representing different visual 
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stimuli including black, green, yellow, clear, white and yellow, significantly greater captures were recorded in baited 

black pyramid traps for adults in 2009 and nymphs in 2010 compared with other trap types; the dark upright silhouette 

created by this trap likely represents a trunk-mimicking visual stimulus to foraging bugs. A ground-deployed baited 

black pyramid trap also captured significantly greater numbers of nymphs and adults compared with canopy-deployed 

commercially available baited traps from Japan. Based on semi-field cage studies, brown marmorated stink bug was 

confirmed to be bivoltine within the mid-Atlantic region. Thus, the need for a reliable monitoring tool to detect 

presence, abundance and seasonal activity of brown marmorated stink bug in tree fruit and other cropping systems is 

critical. 

 

Medal, J., T. Smith, A. Fox, A. Santa Cruz, A. Poplin and A. Hodges (2012). "REARING THE BROWN MARMORATED STINK BUG 

HALYOMORPHA HALYS (HETEROPTERA: PENTATOMIDAE)." Florida Entomologist 95(3): 800-802. 

  

Sasaki, F., T. Miyamoto, A. Yamamoto, Y. Tamai and T. Yajima (2012). "Relationship between intraspecific variations and host 

insects of Ophiocordyceps nutans collected in Japan." Mycoscience 53(2): 85-91. 

 To investigate the host specificity of Ophiocordyceps nutans against hemipteran insects in the wild, we determined the 

relationship between host species and rDNA-internal transcribed spacer (ITS) variation in O. nutans. The analyzed 

fungal specimens infected 16 host species belonging to four families of Hemiptera. The molecular phylogenetic analysis 

revealed that O. nutans can be classified into two types corresponding to their host families. The genetic distance 

values between the two types were very remote (> 0.084), and the strains of O. nutans that parasitized Halyomorpha 

halys and Plautia crossota stali, well-known insect pests, formed a subclade. The results suggest that O. nutans should 

have host specificity which can be valuable for developing biological control agents against specific hemipteran insects. 

 

Tindall, K. V., K. Fothergill and B. McCormack (2012). "Halyomorpha halys (Hemiptera: Pentatomidae): a First Kansas Record." 

Journal of the Kansas Entomological Society 85(2): 169-169. 

  

Zhu, G. P., W. J. Bu, Y. B. Gao and G. Q. Liu (2012). "Potential Geographic Distribution of Brown Marmorated Stink Bug Invasion 

(Halyomorpha halys)." Plos One 7(2). 

 Background: The Brown Marmorated Stink Bug (BMSB), Halyomorpha halys (Stal) (Hemiptera: Pentatomidae), native to 

Asia, is becoming an invasive species with a rapidly expanding range in North America and Europe. In the US, it is a 

household pest and also caused unprecedented damage to agriculture crops. Exploring its climatic limits and 

estimating its potential geographic distribution can provide critical information for management strategies. 

Methodology/Principals: We used direct climate comparisons to explore the climatic niche occupied by native and 

invasive populations of BMSB. Ecological niche modelings based on the native range were used to anticipate the 

potential distribution of BMSB worldwide. Conversely, niche models based on the introduced range were used to locate 

the original invasive propagates in Asia. Areas with high invasion potential were identified by two niche modeling 

algorithms (i.e., Maxent and GARP). Conclusions/Significance: Reduced dimensionality of environmental space improves 

native model transferability in the invade area. Projecting models from invasive population back to native distributional 

areas offers valuable information on the potential source regions of the invasive populations. Our models anticipated 

successfully the current disjunct distribution of BMSB in the US. The original propagates are hypothesized to have come 

from northern Japan or western Korea. High climate suitable areas at risk of invasion include latitudes between 30 

degrees-50 degrees including northern Europe, northeastern North America, southern Australia and the North Island of 

New Zealand. Angola in Africa and Uruguay in South America also showed high climate suitability. 

 

Brust, G. E. and K. K. Rane (2011). "First report of the yeast Eremothecium coryli associated with brown marmorated stink bug 

feeding injury on tomato and apple." Phytopathology 101(6): S22-S22. 

  

Nielsen, A. L., G. C. Hamilton and P. W. Shearer (2011). "Seasonal Phenology and Monitoring of the Non-Native Halyomorpha 

halys (Hemiptera: Pentatomidae) in Soybean." Environmental Entomology 40(2): 231-238. 

 The introduction of an invasive species into an agroecosystem can alter both the interspecies dynamics and existing 

management practices. In the area of introduction, seasonality of Halyomorpha halys (Stal) in soybean fields was 

investigated by comparing monitoring efficiency of sweep net sampling and two sizes of pyramid traps baited with 
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aggregation compound methyl (E,E,Z) 2,4,6-decatrienoate in 2006-2007. The large pyramid trap caught significantly 

higher densities of H. halys than the small pyramid trap and the sweep net samples each year. Adult males and females 

were detected in significantly higher densities in the large pyramid trap than other life stages. The pyramid traps 

caught H. halys adults and nymphs earlier than sweep net samples, during the R3 and R4 phenological stages of 

soybean growth. Peak abundances in the pyramid traps occurred during the R5-R6 stages, while the sweep samples 

were highest during the R6 stage. Soybean is sensitive to stink bug feeding damage from the R3-R6 stages. The 

occurrence of H. halys in soybean coincides with soybean's critical growth stage. H. halys has become the dominant 

stink bug species in the crop, indicating that damage thresholds need to be determined. 

 

Toyama, M., F. Ihara and K. Yaginuma (2011). "Photo-response of the brown marmorated stink bug, Halyomorpha halys (Stal) 

(Heteroptera: Pentatomidae), and its role in the hiding behavior." Applied Entomology and Zoology 46(1): 37-40. 

 As part of a study aimed at determining the factors affecting overwintering habitat choice by Halyomorpha halys, we 

examined the behavioral response to light of diapausing adults (which have no reproductive activity) and non-

diapausing adults. Bugs were tested individually in a choice chamber (14, 18 and 24 degrees C) containing a dark 

refuge with opaque (black) sides and roof. Each bug's position in the choice chamber was recorded at regular intervals. 

The results indicated that diapausing bugs prefer to settle in a dark place (p < 0.05). This preference appeared to 

weaken at 24 degrees C; however, this apparent trend was probably due to the greater overall activity of the bugs 

under warmer conditions. In tests of non-diapausing bugs, lower proportions of the bugs were observed inside the 

dark refuge at higher temperatures; however, the preference for dark places was exhibited under all temperature 

conditions. Based on these results, we infer that H. halys adults have a fundamental preference for dark places whether 

or not they are in diapauses, which plays a main role in hiding behavior. This preference becomes most obvious in the 

winter, with the decrease in behavioral activity resulting from lower temperatures. We propose that this common 

preference for location is one of the factors responsible for the bugs' convergence on specific microhabitats and the 

overwintering aggregate formation of H. halys. 

 

Aldrich, J. R., A. Khrimian, X. Chen and M. J. Camp (2009). "SEMIOCHEMICALLY BASED MONITORING OF THE INVASION OF THE 

BROWN MARMORATED STINK BUG AND UNEXPECTED ATTRACTION OF THE NATIVE GREEN STINK BUG (HETEROPTERA: 

PENTATOMIDAE) IN MARYLAND." Florida Entomologist 92(3): 483-491. 

 The brown marmorated stink bug, Halyomorpha halys (Stal) (Pentatomidae), is a newly invasive species in the eastern 

U. S. that is rapidly expanding its range from the original point of establishment in Allentown, Pennsylvania. Although 

an attractant pheromone has yet to be identified for H. halys, in its native Asian range the insect is cross-attracted to 

the pheromone of another pentatomid Plautia stali Scott whose males produce methyl (E,E,Z)-2,4,6-decatrienoate. 

Previous tests of methyl 2,4,6-decatrienoate isomers in the U. S. verified that H. halys is highly attracted to methyl 

(EEZ)-2,4,6-decatrienoate, and that the native green stink bug, Acrosternum hilare (Say), also is attracted to this 

compound. Using traps baited with methyl 2,4,6-decatrienoates and the reported pheromone of A. hilare (trans- and 

cis-(Z)-alpha-bisabolene epoxides), we monitored populations of the brown marmorated and green stink bugs at the 

Agricultural Research Center, Beltsville, Maryland, for the 2004-2008 growing seasons. Over this time period, the H. 

halys population rose from being undetectable in 2004 to becoming much more abundantly trapped than the native A. 

hilare. Furthermore, A. hilare was significantly more attracted to methyl (E,E,Z)-2,4,6-decatrienoate than the blend of 

bisabolene epoxides reported as its pheromone. Supplemental material online at 

http://www.fcla.edu/FlaEnt/fe923.htm#lnfoLink1 

 

Jones, J. R. and P. L. Lambdin (2009). "NEW COUNTY AND STATE RECORDS FOR TENNESSEE OF AN EXOTIC PEST, 

HALYOMORPHA HALYS (HEMIPTERA: PENTATOMIDAE), WITH POTENTIAL ECONOMIC AND ECOLOGICAL IMPLICATIONS." 

Florida Entomologist 92(1): 177-178. 

  

Lee, W., J. Kang, C. Jung, K. Hoelmer, S. Lee and S. Lee (2009). "Complete mitochondrial genome of brown marmorated stink bug 

Halyomorpha halys (Hemiptera: Pentatomidae), and phylogenetic relationships of hemipteran suborders." Molecules and Cells 

28(3): 155-165. 

 The newly sequenced complete mitochondrial genome of the brown marmorated stink bug, Halyomorpha halys 

(StAyenl) (Hemiptera: Pentatomidae), is a circular molecule of 16,518 bp with a total A+T content of 76.4% and two 
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extensive repeat regions in A+T rich region. Nucleotide composition and codon usage of H. halys are about average 

when compared with values observed in 19 other published hemipteran mitochondrial genomes. Phylogenetic analyses 

using these 20 hemipteran mitochondrial genomes support the currently accepted hypothesis that suborders 

Heteroptera and Auchenorrhyncha form a monophyletic group. The mitochondrial gene arrangements of the 20 

genomes are also consistent with our results. 

 

Nielsen, A. L. and G. C. Hamilton (2009). "Life History of the Invasive Species Halyomorpha halys (Hemiptera: Pentatomidae) in 

Northeastern United States." Annals of the Entomological Society of America 102(4): 608-616. 

 Host plant use by nymphs and adults of the normative species Halyomorpha halys (Stal) (Hemiptera: Pentatomidae) 

was investigated proximal to the location of its introduction, Allentown, PA. The seasonality of H. halys in the United 

States bad not been thoroughly studied before this work. It is reported to have approximate to 300 host plants in its 

native range that could make control and identification of small populations difficult, Weekly beat samples were 

conducted beginning at petal fall (mid-April) in Pyrus spp. until the first frost (mid-October) from 2005 to 2007 on a 

variety of ornamental trees, shrubs, and agricultural crops. Egg masses were first observed on Paulownia tomentosa 

Thunb. the first week of June. In 2006 and 2007, Fraxinus americana L. was ail important mid- and late season host for 

adults. Nymphal abundance differed seasonally. P. tomentosa supported high densities during the early season, 

whereas Viburnum opulus variety americanum. Aiton was the preferred mid-season host, and Viburnum prunifolium, L. 

and Rosa rugosa Thunb. had the highest densities of nymphs during the late season. Abundance of nymphs was 

strongly associated with maturing fruit or pods. All plants surveyed supported populations of H. halys, suggesting a 

large host range. In late August, a large adult population peak was observed (850-1,000 degree days [DD]), shortly after 

the DD accumulation for development to imaginal eclosion, supporting hypotheses that H. halys is likely univoltine in 

this region. Relative to native pentatomid species, H. halys was by far the predominant species collected in samples on 

ornamental and cultivated crops. 

 

Nielsen, A. L. and G. C. Hamilton (2009). "Seasonal Occurrence and Impact of Halyomorpha halys (Hemiptera: Pentatomidae) in 

Tree Fruit." Journal of Economic Entomology 102(3): 1133-1140. 

 Halyomorpha halys is an introduced stink bug species from Asia that is spreading throughout the Mid-Atlantic United 

States. It is native to South Korea, Japan, and eastern China, where it is an occasional pest of tree fruit including apple 

and pear. Cage experiments with adults placed on apple and peach during critical plant growth stages demonstrate 

that it can cause damage to developing fruit during mid- and late season growth periods and that feeding occurs on all 

regions of the fruit. Feeding that occurred during pit hardening/mid-season and final swell periods were apparent as 

damage at harvest, whereas feeding at shuck split/petal fall in peaches and apples caused fruit abscission. Tree fruit at 

two commercial farms were sampled weekly in 2006-2007 to determine H. halt's seasonality. Low densities of nymphs 

in apple suggest that it is an unsuitable developmental host. Both nymphs and adults were found on pear fruits with 

peak populations occurring in early July and mid-August, the time when pit hardening/mid-season and swell period 

damage occurs. At both farms, stink bug damage was greater than 25% damaged fruit per tree. We attribute this to H. 

halt's because population densities were significantly higher than native pentatomids at both locations in both beat 

samples and blacklight trap captures. The data presented here documents the potential for H. halt's to cause damage 

in orchards throughout the Mid-Atlantic United States and shows the need for development of appropriate control 

strategies. 

 

Son, J. K., J. E. Yun and C. G. Park (2009). Insect Pest Problems of Sweet Persimmon in Korea. Iv International Symposium on 

Persimmon. E. Bellini and E. Giordani. 833: 325-330. 

 Of all the fruit trees grown in Korea, persimmon ranks the second in terms of acreage. Diseases and insect pests are 

important factors affecting persimmon production. Questionnaires to sweet persimmon growers indicate that the most 

serious insect pests is stink bugs (73% of the answers) followed by scale insects (19%). Most growers spray chemicals 

six to nine times a year to control those pests. Among scale insects, the grape-myrtle scale Eriococcus lagerstroemiae, 

horned wax scale Ceroplastes pseudoceriferus, and elongated cottony scale Phenacoccus aceris are of major concern. 

However, they seldom become serious in commercial orchards because of insecticide sprays. Machine oil spray during 

winter is necessary against the scales. Three species of stink bugs are important: brown marmorated stink bug 

Halyomorpha halys, brown-winged green bug Plautia stali, and bean bug Riptortus clavatus. They feed on fruits making 
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them unmarketable. A Japanese gall-forming thrips, Ponticulothrips diospyrosi, found for the first time in Korea in 

2000, is spreading throughout the southern part of Korea. Acreage of persimmon orchard damaged by the thrips was 

446 ha in 2005. It feeds on young fruits and leaves of both sweet and astringent persimmons. Together with those 

insect pests, the basic ecology of other minor insect pests such as smaller clearwing moth Synanthedon tenuis and 

two-spotted spider mite Tetranychus urticae will be presented. 

 

Yang, Z. Q., Y. X. Yao, L. F. Qiu and Z. X. Li (2009). "A New Species of Trissolcus (Hymenoptera: Scelionidae) Parasitizing Eggs of 

Halyomorpha halys (Heteroptera: Pentatomidae) in China with Comments on Its Biology." Annals of the Entomological Society of 

America 102(1): 39-47. 

 A new species of Trissolcus Ashmead (Hymenoptera: Scelionidae), Trissolcus halyomorphae Yang, sp. nov., is described 

from China. It is a solitary parasitoid in eggs of Halyomorpha halys (St (a) over circlel) (Hemiptera: Pentatomidae), an 

economic pest that causes severe damage to pear, apple and other fruit and that also feeds on the leaves and stems of 

ornamental and forest trees. The new species is the principal natural enemy of the stink bug, with parasitism rates tip to 

70% and in average annual rate of 50%. Because of its high parasitism rates and other biological features, it has good 

potential as a biocontrol agent of the 

 

Funayama, K. (2008). "Seasonal fluctuations and physiological status of Halyomorpha halys (Stal) (Heteroptera : Pentatomidae) 

adults captured in traps baited with synthetic aggregation pheromone of Plautia crossota stali Scott (Heteroptera : 

Pentatomidae)." Japanese Journal of Applied Entomology and Zoology 52(2): 69-75. 

 The seasonal fluctuations and physiological status of Halyomorpha halys adults captured by traps baited with synthetic 

aggregation pheromone of Plautia crossota stali were investigated in a coppice in Akita Prefecture in 2001, 2002, 2005 

and 2006. Peaks in the numbers of adults captured by pheromone traps were observed in mid-May to early June, mid-

July to late July, and early September to mid-September in 2001, in mid-May to early June, and early September in 

2002, in early September in 2005, and in late May and early September to mid-September, in 2006, reflecting H. halys's 

activity of searching for food plants. The female ratio of trapped overwintered adults was not significantly different 

from that of trapped progeny adults. Nutritional levels of trapped adults were significantly lower than those of adults 

collected from food plants. The degree of ovary development of trapped overwintered females was significantly lower 

than that of females collected from food plants in May and July. Moreover, all trapped adult females had undeveloped 

ovaries in September, when they are likely to be in reproductive diapause. These observations suggest that H. halys's 

attraction to the pheromone of P c. stali is related to searching for food plants. 

 

Ihara, F., M. Toyama, K. Mishiro and K. Yaginuma (2008). "Laboratory studies on the infection of stink bugs with Metarhizium 

anisopliae strain FRM515." Applied Entomology and Zoology 43(4): 503-509. 

 We evaluated the effects of temperature and relative humidity (RH) on the pathogenicity of Metarhizium anisopliae 

strain FRM 5 15 to Plautia crossota stali. Low temperature decreased the pathogenicity of the fungal strain: its 

pathogenicity at 15 degrees C was lower than that at higher temperatures. Mortality rates differed little among stink 

bugs kept at 80, 60, and 40% RH after treatment with a suspension containing 16 x 10(8) conidia/ml; however, when 1 x 

10(7) conidia/ml was used, the LT50 value at 40% R-H was 1.7 times that at 80% RE Among three species of stink bugs, 

the susceptibility of Glaucias subpunctatus to M. anisopliae strain FRM515 was similar to that of P c. stali, whereas 

Halyomorpha halys was relatively resistant to infection with this strain. [S-35]Cysteine-labeled exuviae were degraded 

by a conidial suspension of M. anisopliae strain FPM515. The radioactivity in the medium increased from 24 to 30h after 

treatment to the time when conidia germinated on the surface of the exuviae. 

 

Khrimian, A., P. W. Shearer, A. Zhang, G. C. Hamilton and J. R. Aldrich (2008). "Field trapping of the invasive brown marmorated 

stink bug, Halyomorpha halys, with geometric isomers of methyl 2,4,6-decatrienoate." Journal of Agricultural and Food 

Chemistry 56(1): 197-203. 

 The brown marmorated stink bug, Halyomorpha halys (Stal), is a polyphagous pest indigenous to northeastern Asia 

where it damages various trees, vegetables, and leguminous crops. The bug was recently introduced into the U.S. and 

could potentially become a pest. In its native range, H. halys was reportedly attracted to the aggregation pheromone of 

the brown-winged green bug, Plautia stali, methyl (2E,4E,6Z)-decatrienoate. We also observed that traps baited with 

this compound are attractive to H. halys. We additionally found that methyl (2E,4E,6Z)-decatrienoate (as well as other 
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isomeric methyl 2,4,6-decatrienoates) exposed to daylight in solutions and/or on dispensers used for field trapping can 

readily isomerize to form complex mixtures of isomers, thus causing a concern about lure stability and longevity. 

However, our studies demonstrated that preventing isomerization of methyl (2E,4E,6Z)-decatrienoate in dispensers was 

not essential for field trapping of H. halys males, females, and nymphs. We also present evidence that traps baited with 

methyl (2Z,4E,6Z)-decatrienoate and methyl (2E,4Z,6Z)-decatrienoate (pheromone of Thyanta spp. pentatomids), as well 

as the mixtures of geometric isomers, attract H. halys. The ZEZisomer, unknown in nature, as well as the EEZisomer, 

elicited electrophysiological responses from antennae of H. halys males. The field data suggest that the presence of the 

EEZbut not ZEZisomer in the lure is essential for attraction of H. halys, and that other isomers are not antagonistic and 

may even be needed for maximum attraction. Because the pheromone of H. halys is unknown at present, lures 

containing methyl (2E,4E,6Z)-decatrienoate without protection from daylight are suitable for monitoring populations of 

H. halys late in the season. 

 

Nielsen, A. L., G. C. Hamilton and D. Matadha (2008). "Developmental rate estimation and life table analysis for Halyomorpha 

halys (Hemiptera : Pentatomidae)." Environmental Entomology 37(2): 348-355. 

 Egg and nymphal development were studied under constant temperatures for the newly introduced pest species, 

Halyomorpha halys (St (a) over circlel) (Hemiptera: Pentatomidae). Development was assessed at seven constant 

temperatures (15-35 degrees C). Development to adult was completed at temperatures between 17 and 33 degrees C, 

with egg hatch also occurring at 15 degrees C. The relationship between temperature and developmental rate was 

evaluated using three developmental models. Of the models evaluated, the Briere-1 model was the best fit for the 

empirical data of egg and total development and for providing accurate values for the temperature threshold. 

Application of the linear degree-day model estimated 537.63 DD are needed for total development (egg to imaginal 

ecdysis). An additional 147.65 DD are needed for the preoviposition period of the female. Reproductive parameters 

were evaluated at 25 degrees C and indicate a median number of 28 eggs per egg mass. Oviposition occurred at 4.32-d 

intervals, and a female can continue to oviposit throughout its lifespan. H. halys is univoltine in New Jersey and 

Pennsylvania, but if it spreads to warmer climates in the United States, it could have multiple generations per year. 

 

Nielsen, A. L., P. W. Shearer and G. C. Hamilton (2008). "Toxicity of insecticides to Halymnorpha halys (Hemiptera : Pentatomidae) 

using glass-vial bioassays." Journal of Economic Entomology 101(4): 1439-1442. 

 A scintillation glass-vial bioassay was used to test technical grade insecticides against the non-native stink bug 

Halyomorpha halys (Stal). Halyomorpha halys (Stal) (Hemiptera: Pentatomidae) is emerging as ill important pest ill the 

Mid-Atlantic States, especially ill tree fruits and as a homeowner nuisance during the winter. Pyrethroid insecticides, 

especially bifenthrin, caused mortality against H. halys at low (loses, with LC(50) values of 0.03-0.49 (mu g [AI]/cm(2)) 

(mg body mass(-1)). Three nicotinoids were tested against adults with LC(50) values ranging between 0.05 and 2.64 (mu 

g [AI]/cm(2)) (mg body mass(-1)). Phosmet had LC(50) values that were up to 3.64-fold higher than other classes of 

insecticides tested. Fifth instars of H. halys were evaluated against selected chemicals, and they were generally 

susceptible at lower rates than the adults. Due to significant differences ill weight, males and females were individually 

weighed, tested,and analyzed separately. Sex-related differences ill susceptibility were found ill the responses to 

thiomethoxam with males being less susceptible despite having a smaller body mass. 

 

Adachi, I., K. Uchino and F. Mochizuki (2007). "Development of a pyramidal trap for monitoring fruit-piercing stink bugs baited 

with Plautia crossota stali (Hemiptera : Pentatomidae) aggregation pheromone." Applied Entomology and Zoology 42(3): 425-

431. 

 Field studies were conducted to evaluate the effectiveness of an improved pyramidal trap for monitoring fruit-piercing 

stink bugs such as Plautia crossota stali Scott, Halyomorpha halys (Stal), and Glaucias subpunctatus (Walker) in two 

regions with different stink bug population densities. Improved traps, made from either yellow or translucent and 

colorless materials, were compared with the original pyramidal trap and the standard water-basin trap. All traps were 

baited with P. c. stali aggregation pheromone. The translucent, colorless trap captured significantly more target insects 

than the original design or the yellow trap, although there was no significant difference in one region. Further, the 

translucent improved design trap caught stink bugs comparable to the water-basin trap, and fluctuations in capture of 

P. c. stali were proportionally similar between the two trap types. The improved trap design eliminates the need for 
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changing water in the standard water-basin trap, thus the improved trap may be used as an effective and simple 

monitoring tool over a wide geographical range. 

 

Aldrich, J. R., A. Khrimian and M. J. Camp (2007). "Methyl 2,4,6-decatrienoates attract stink bugs and tachinid parasitoids." 

Journal of Chemical Ecology 33(4): 801-815. 

 Halyomorpha halys (Stal) (Pentatomidae), called the brown marmorated stink bug (BMSB), is a newly invasive species in 

the eastern USA that is rapidly spreading from the original point of establishment in Allentown, PA. In its native range, 

the BMSB is reportedly attracted to methyl (E,E,Z)-2,4,6-decatrienoate, the male-produced pheromone of another 

pentatomid common in eastern Asia, Plautia stali Scott. In North America, Thyanta spp. are the only pentatomids 

known to produce methyl 2,4,6-decatrienoate [the (E,Z,Z)isomer] as part of their pheromones. Methyl 2,4,6-

decattienoates were field-tested in Maryland to monitor the spread of the BMSB and to explore the possibility that 

Thyanta spp. are an alternate host for parasitic tachinid flies that use stink bug pheromones as host-finding 

kairomones. Here we report the first captures of adult and nymph BMSBs in traps baited with methyl (E,E,Z)-2,4,6-

decatricnoate in central Maryland and present data verifying that the tachinid, Euclytia flava (Townsend), exploits 

methyl (E,Z,Z)-2,4,6-decatrienoate as a kairomone. We also report the unexpected finding that various isomers of 

methyl 2,4,6-decatrienoate attract Acrosternum hilare (Say), although this bug apparently does not produce methyl 

decatrienoates. Other stink bugs and tachinids native to North America were also attracted to methyl 2,4,6-

decatrienoates. These data indicate there are Heteroptera in North America in addition to Thyanta spp. that probably 

use methyl 2,4,6-decatrierroates as pheromones. The evidence that some pentatomids exploit the pheromones of other 

true bugs as kairomones to find food or to congregate as a passive defense against tachinid parasitism is discussed. 

 

Funayama, K. (2007). "Reproduction of the brown marmorated stink bug, Halyomorpha halys (St5l) (Heteroptera : Pentatomidae) 

on Japanese bird cherry trees, Prunus grayana maxim." Japanese Journal of Applied Entomology and Zoology 51(3): 238-240. 

 Oviposition and larval development of Halyomorpha halys on Prunus grayana trees in a coppice were investigated in 

Akita Prefecture, in the northern part of Japan from 2001 to 2003. Overwintered adults were observed on the trees from 

early June to late July. Most of the females had mature eggs and egg batches were found on the leaves in early June. 

Many larvae were observed on the trees from mid-June to mid-September, and progeny adults after mid-August. In 

2004, 2nd instar larvae were reared on fruits collected from P grayana trees in the laboratory; the ratio of developing 

into 3rd instar (developmental ratio) was 25-40% in June to early July, and increased to more than 80% in late August 

with fruit maturation. P grayana trees, which grow widely throughout Akita Prefecture, bear many fruits until mid-

September. This suggests that P grayana is certainly a main food source supporting H. hallys reproduction, at least in 

Akita Prefecture. 

 

Kiritani, K. (2007). "The impact of global warming and land-use change on the pest status of rice and fruit bugs (Heteroptera) in 

Japan." Global Change Biology 13(8): 1586-1595. 

 Infestation by rice and fruit bugs (Heteroptera) became a nationwide problem in Japan in the early 1970s. Nine rice bug 

species and three fruit bug species have been designated as economically important. Cropping restrictions for rice 

produced fallow paddy fields where various rice bugs reproduced and became abundant. Plautia crossota stali, 

Halyomorpha halys and Glaucias subpunctatus are dominant species of fruit bug that cause damage to a range of fruit 

crops. However, they require cones in order to complete their life cycle. Coniferous trees planted in the 1950s bore 

cones after 20 years. A dry and hot summer contributes to good masting the following year and good cone production, 

in turn, contributes to the abundance of fruit bugs in the third year. Thus, there is strong circumstantial evidence that 

land-use changes were responsible for the abundance of both rice and fruit bugs during the last 30 years. Poleward 

range expansion was observed in Nezara viridula, Leptocorisa chinensis, G. subpunctatus and Paradasynus spinosus. A 

survey conducted to assess winter mortality revealed that every 1 degrees C rise in mean winter temperature resulted 

in a reduction of about 15% in winter mortality of N. viridula and H. halys in localities where the mean winter 

temperature ranges from 2 to 6 degrees C. In general, species with low developmental zero (T-0) and small thermal 

constant (K) show the greatest increase in annual number of generations. Species with a high T-0 for preoviposition 

period show the greatest increase in reproductive activity, while overwintering insects with a lower T-0 tend to appear 

earlier in response to the elevation of temperature. Numbers of warnings issued by the prefectures on the occurrence 

of rice bugs and fruit bugs were correlated. Recent global warming operates in various ways, (e.g. by increasing annual 
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number of generations, reproductive activity and food, to produce such correlation). There are no substantial bug 

problems in Korea where no significant land-use changes have occurred. Rice bug outbreaks in Japan are predicted to 

become less frequent in the future, because there is no further scope for cropping restriction. Planting of coniferous 

trees has been continuously decreasing since 1970, but the area of coniferous forest is still almost the same. This 

suggests that the fruit bug problem will continue for the foreseeable future. 

 

Funayama, K. (2006). "A new rearing method using carrots as food for the brown-marmorated stink bug, Halyomorpha halys 

(Stal) (Heteroptera : Pentatomidae)." Applied Entomology and Zoology 41(3): 415-418. 

 In order to improve the rearing efficiency of Halyomorpha halys, I developed a new rearing method. using carrots with 

a peanut-soybean diet. Nymphs were reared under one of three food conditions, as follows: FC-A, raw peanuts and dry 

soybean seeds (a conventional rearing method); FC-B, carrot flesh only; and FC-C, carrot flesh, raw peanuts and dry 

soybean seeds. The adult emergence ratio of nymphs on FC-C was significantly higher than on FC-A, and was as high 

as on FC-B. The developmental period of nymphs fed FC-C was not significantly different from that of those fed FC-A, 

and was significantly shorter than those fed FC-B. The body size of adults fed FC-C was significantly greater than that 

fed FC-A, but that fed FC-B was significantly inferior to that of FC-A. The nutritional status of adults fed FC-C was not 

significantly different from that of those fed FC-A, and was significantly greater than those fed FC-B. The survival period 

and the number of eggs deposited by females fed FC-C were not significantly different from those fed FC-A, and were 

significantly greater than those fed FC-B. These results suggest that adding carrots to a peanut-soybean diet 

significantly improves the rearing of successive generations of H. halys. 

 

Kiritani, K. (2006). "Predicting impacts of global warming on population dynamics and distribution of arthropods in Japan." 

Population Ecology 48(1): 5-12. 

 The mean surface temperature rose by 1.0 degrees C over the last 40 years in Japan. Changes in the pest status, 

distribution range, winter mortality, and the synchronization in phenology were examined. The increase in the number 

of annual generations of each taxon was predicted based on the lower developmental threshold and the thermal 

constant. Increasing damage due to rice- and fruit-infesting bugs, their simultaneous outbreaks and the poleward 

geographic spread observed for six species may be triggered by global warming. The winter mortality of adults of 

Nezara viridula and Halyomorpha halys is predicted to be reduced by 15% by each rise of 1 degrees C. More than 50 

species of butterflies showed northward range expansions and ten species of previously migrant butterflies established 

on Nansei Islands during 1966-1987. Global warming may be responsible for the recent decline in abundance of 

Plutella xylostella and the increase in Helicoverpa armigera and Trichoplusia ni. In general, global warming may work in 

favour of natural enemies (except for spiders) by increasing the number of generations more than in their host species. 

Biological control utilizing native natural enemies is expected to become a more important control tactic in the future. 

Greenhouse culture may provide a model of a temperate agroecosystem after global warming. The increasing 

occurrence of alien species of tropical origin in association with the increase in pesticide applications might be 

expected. Interception of alien pests by plant quarantine followed by integrated pest management is needed. 

 

Toyama, M., F. Ihara and K. Yaginuma (2006). "Formation of aggregations in adults of the brown marmorated stink bug, 

Halyomorpha halys (St(a)over-circle-l) (Heteroptera : Pentatomidae): The role of antennae in short-range locations." Applied 

Entomology and Zoology 41(2): 309-315. 

 We examined whether stimuli among one another are involved in the short-range locations of the Halyomorpha halys 

adult, which often forms aggregations when overwintering. Ten diapausing adults were released into a clear container 

at 10 degrees C. After a certain time period, their distribution was compared with a random distribution, and a 

tendency for a strong concentrated distribution with crowding was observed under both light and dark conditions. 

However, antennectomy prevented bugs from aggregating and this clarified the role of antenna in short-range 

locations. This finding suggests that overwintering aggregation in H. halys is guided by a chemical or tactile interaction 

among individuals, at least within a narrow range. In addition, the relationship between this aggregation habit and 

temperature was examined. Although temperatures of 15 degrees C and 20 degrees C caused bugs to become active, 

the habit of settling close to one another was not reduced. Based on these results, we inferred that the aggregation 

habit of H. halys adults itself is not temperature dependent, and that the overwintering aggregation is caused by an 
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increase in opportunity for contact with each other, such as from a mutual preference for the overwintering 

environment, and a decrease in behavioral activity resulting from a decrease in temperature. 

 

Funayama, K. (2005). "Does the brown-marmorated stink bug, Halyomorpha halys (Stal) (Heteroptera : Pentatomidae) reproduce 

by feeding on the cones of Japanese cedar, Cryptomeria japonica D. Don?" Japanese Journal of Applied Entomology and 

Zoology 49(4): 265-268. 

 The sexual maturation of adults and development of the larvae of Halyomorpha halys reared on Japanese cedar cones 

were investigated in Akita Prefecture, in the northern part of Japan in 2002 and 2003. Adult females reared on cones in 

the laboratory and in the field laid no eggs, and died shortly thereafter. Second-instar larvae reared on the cones never 

developed into the 3rd-instar both in the field and in the laboratory, except for only a few individuals in the field. All 

3rd-instar and most 4th-instar larvae reared on the cones died without further development, although some 4th-instar 

larvae reared on cones collected after late July developed into the 5th-instar. In contrast, many 2nd-instar larvae fed 

the seeds that were taken out of cones collected after late July developed into the 3rd-instar. These results suggest that 

the mature seeds of cones are suitable for the development of H. halys larvae, but that indehiscent cones are not. 

Because most cones do not dehisce until October in Akita Prefecture, it is considered that most H. halys in this area 

cannot lay eggs and develop into adults by feeding on Japanese cedar cones. 

 

Khrimian, A. (2005). "The geometric isomers of methyl-2,4,6-decatrienoate, including pheromones of at least two species of stink 

bugs." Tetrahedron 61(15): 3651-3657. 

 All eight geometric isomers of methyl 2,4,6-decatrienoate were synthesized from readily accessible starting materials by 

fully exploiting Wittig-type olefinations, and taking advantage of an easy separation of 2E and 2Z unsaturated esters. 

The aggregation pheromone of the brown-winged green bug, Plautia stali, methyl (E,E,Z)-2,4,6-decatrienoate (also a 

cross-attractant for the brown marmorated stink bug, Halyomorpha halys), was expediently produced in two easy steps 

from (E)-4,4-dimethoxy-2-butenal in 55% yield. The sex pheromone of the red-shouldered stink bug, Thyanta 

pallidovirens, methyl (E,Z,Z)-2,4,6-decatrienoate, was conveniently synthesized from 2,4-octadiyn-1-ol in 32% yield 

using in situ manganese dioxide oxidation-Wittig condensation in a key step. Published by Elsevier Ltd. 

 

Arakawa, R., M. Miura and M. Fujita (2004). "Effects of host species on the body size, fecundity, and longevity of Trissolcus 

mitsukurii (Hymenoptera : Scelionidae), a solitary egg parasitoid of stink bugs." Applied Entomology and Zoology 39(1): 177-

181. 

 An investigation was conducted to determine whether differences in host size of different species affect the body size, 

fecundity, and longevity of Trissolcus mitsztkurii, a solitary egg parasitoid of stink bugs. The eggs of the Pentatomid 

bugs of Halyomorpha halys (large size), Plautia crossota stali (middle size), and Nezara viridula (small size) were 

supplied to T. mitsukurii and incubated until progeny emerged at 25 +/- 2 degreesC and a photoperiod of LD 16:8. 

Both male and female parasitoids emerged with larger body sizes when they developed in large host eggs such as H. 

halys. Larger size parasitoids had greater longevity and larger size females showed higher fecundity. 

 

Funayama, K. (2004). "Importance of apple fruits as food for the brown-marmorated stink bug, Halyomorpha halys (Stal) 

(Heteroptera : Pentatomidae)." Applied Entomology and Zoology 39(4): 617-623. 

 The nutritional status and ovarian development of Halyonmorpha halys adults collected in an apple orchard and in 

coppiced trees were investigated in 2000 and 2001, and those of adults reared on apple trees with fruits were 

investigated in 2002. Adults were observed earlier in the apple orchard than in the coppices; adults immigrated into the 

apple orchard in May of each year. Female adults had developed ovaries and produced mature eggs. Adults were 

seldom observed in the orchard after early June, when many adults were observed in the coppices. However, many 

adults were observed in the apple orchard from mid-July to early August in 2001; the nutritional status of these adults 

was inferior to that of adults collected in the coppices, and many of the females had undeveloped ovaries. The 

nutritional status and the number of deposited eggs of the adults reared on apple trees with fruits were significantly 

inferior to those of adults reared on peanuts and soybeans, foods which were similarly suitable as mature fruit of 

Japanese flowering cherry. These results suggest that apple fruit is not as good a food for H. halys adults as other 

plants, but apple is satisfactory when more suitable foods are in short supply. 
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Hoebeke, E. R. and M. E. Carter (2003). "Halyomorpha halys (Stal) (Heteroptera : Pentatomidae): A polyphagous plant pest from 

Asia newly detected in North America." Proceedings of the Entomological Society of Washington 105(1): 225-237. 

 The Asian pentatomid Halyomorpha halys (St (a) over circlel) (Heteroptera) is reported for the first time in North 

America based on collection of specimens or confirmed sightings in five counties in eastern Pennsylvania. Known in the 

Asian literature as the yellow-brown or brown marmorated stink bug, H. halys is considered a significant horticultural 

pest in Japan; it has a broad host range that includes plants of economic importance such as pea, soybean, apple, 

peach, cherry, and various other fruit and ornamental trees. In Japan's northern regions it is regarded as a nuisance 

pest late in the season when adults aggregate and seek overwintering sites in and around houses and commercial 

establishments. Descriptions and photographs of the adult and immature stages are provided to help distinguish it 

from other North American pentatomids. Habits. seasonal history, and host plants. based on the Asian literature and 

our own observations, are summarized. Photographs of leaf-feeding damage are also provided. Halyomorpha halys 

may have been accidentally introduced with international commerce, i.e., via bulk freight containers from either Japan, 

Korea, or China. 

 

Niva, C. C. and M. Takeda (2003). "Effects of photoperiod, temperature and melatonin on nymphal development, polyphenism 

and reproduction in Halyomorpha halys (heteroptera : Pentatomidae)." Zoological Science 20(8): 963-970. 

 Influences of photoperiod, temperature and melatonin were examined on development and color patterns of nymphs, 

and sternum color and reproductive fate of adults in Halyomorpha halys (brevis). Short-day accelerated nymphal 

development, whereas long-day accelerated reproductive maturation. The two types of photoperiodic responses at 

different stages may help maintain the univoltinism of this species in the field, assuring the right timing for diapause 

and reproduction. The pronotum of fifth instar nymphs reared under LD 11:13 shows a brown-marbled color pattern 

darker, with less creamy-yellowish speckles, than that of nymphs reared under LD 16:8. Short-day-reared fifth instar 

nymphs, which are destined to diapause in adults, had shorter white stripes on the pronotum, smaller body size, less 

frequent feeding and more lipid accumulation than the long-day-reared. The longer the exposure to LD 13:11 at 

20degreesC during the nymphal stage, the greater the expression of short-day associated characteristics observed in 

the fifth nymphal instar and adult stage. Melatonin orally administered (500 mug/ml) to insects under LD 16:8 

produced slightly reduced body size, suppressed feeding, extended nymphal period and increased accumulation of 

lipid compared to the untreated bugs, but did not affect the incidence of diapause in females. In males, melatonin 

retarded gonadal development under LD16:8. These results may suggest a possible role of melatonin for the control of 

seasonal polyphenism and development. 

 

Funayama, K. (2002). "Oviposition and development of Halyomorpha halys (Stal) and Homalogonia obtusa (Walker) (Heteroptera 

: Pentatomidae) on apple trees." Japanese Journal of Applied Entomology and Zoology 46(1): 1-6. 

 The oviposition site and development of Halyomorpha halys and Homalogonia obtuse were examined in apple 

orchards from 1997 to 2000. Many egg batches of both species were found on the apple leaves. When adults of both 

species were released on the apple trees in late May, progeny adults emerged the middle of August. Larvae fed on the 

current shoots, leaves and fruit. Half of the overwintering female adults of Ha. halys that immigrated to the apple 

orchards had mature eggs. Ha. halys adults right after overwintering that were released on the apple tree in early May 

began to oviposit on the apple leaves starting in early June. These observations suggest that apple trees can be one of 

the early host plants for both Ha. halys and Ho. obtusa. 

 

Funayama, K. (2002). "Comparison of the susceptibility to injury of apple cultivars by stink bugs." Japanese Journal of Applied 

Entomology and Zoology 46(1): 37-40. 

 The degree of damage and the time of injury by fruit-piercing stink bugs was investigated in various apple cultivars 

(Malus pumila Mill. var. domestica Schneid.). In 1996, the degree of damage by stink bugs was significantly high in the 

early-harvest cultivar, Sansa and the mid-harvest cultivars, Starking delicious and Hokuto. In 1998, the damage by 

released Halyomorpha halys (Stal) was investigated every 10 days from 10 June to 20 September and shown to be 

heavier in early- and middle-harvest cultivars than in late-harvest cultivars. These results suggest that the degree of 

damage by stink bugs differed among apple cultivars even if the apple fruits were damaged at the same time within an 

year. 
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Hiruki, C. (1999). Paulownia witches'-broom disease important in East Asia. International Symposium on Urban Tree Health. M. 

Lemattre, P. Lemattre and F. Lemaire: 63-68. 

 Paulownia, native to China, has been planted as a superior tree species for more than 2,000 years in East Asia. It is 

highly suitable and popular as an intercropping species in modern agroforestry and is used commonly for urban 

shelterbelts, due to its rapid growth and attractive high canopy formation. Paulownia witches'-broom (PaWB), one of 

the first phytoplasma diseases (Doi et al., 1967), has existed in East Asia for many years. Once affected with PaWB, tree 

growth and vigor are greatly reduced and a severe decline results in premature death of the tree. The wood of infected 

tree is of poor quality and often unfit for commercial use. The PaWB agent is mainly disseminated by insect vectors 

Halyomorpha mista, H. halys and H. picus and vegetatively propagative materials such as root cuttings as well as by 

grafting and by dodder but not through seeds. Polymerase chain reaction (PCR) assays are highly effective in detecting 

low DNA concentrations of PaWB phytoplasma known to occur in irregular patterns in diseased paulownia plants. With 

regard to the genetic identity of PaWB phytoplasma, the isolates from China, Korea and Japan share the same 16S 

rRNA genes and belong to 16S RNA group I (aster yellows and related phytoplasmas). For PaWB control, an integrated 

disease management system must be established by continuous integration of a variety of carefully evaluated 

strategies, including field resistant clonal selections from paulownia gene banks and creation of disease-free nurseries. 

 

Nakashima, N., J. Sasaki, K. Tsuda, C. Yasunaga and H. Noda (1998). "Properties of a new picorna-like virus of the brown-winged 

green bug, Plautia stali." Journal of Invertebrate Pathology 71(2): 151-158. 

 A picorna-like virus was isolated from the brown-winged green bug, Plautia stali. The virus was named Plautia stall 

intestine virus (PSIV) based on the multiplication site of the virus in the infected insects. PSIV is a spherical particle with 

a diameter of 30 nm. Particles of PSIV were found to contain a 9.1-kb single-stranded RNA. Polyacrylamide gel 

electrophoresis of purified PSIV particles revealed three major (33, 30, 26 kDa), one medium (35 kDa), and one minor 

(4.5 kDa) structural proteins. The molar ratios of the proteins suggested that the 35-, 33-, 30-, 26-, and 4.5-kDa proteins 

corresponded to VP0, VP1, VP2, VP3, and VP4 of vertebrate picornaviruses. Immunological assays indicated that PSIV 

and Nezara viridula virus-1, which is a picorna-like virus of the green stinkbug in South Africa, were serologically 

distinct, PSIV was detected in the intestine with enzyme-linked immunosorbent assay but not in the salivary glands, fat 

bodies, Malpighian tubules, and reproductive organs of viruliferous P. stali. The virus was also detected on the surface 

of the eggs and in the feces of infected insects. These results suggest that excrement of infected insects are the primary 

inoculum of the virus in a colony of P. stali. The nonviruliferous adults of P. stali usually survive a few months in 

laboratory, while the average of adulthood lifetime in viruliferous P. stali was about 13 days. PSIV also infected two 

other stinkbugs, Nezara viridula and Halyomorpha halys. (C) 1998 Academic Press. 

 

Kawada, H. and C. Kitamura (1983). "THE REPRODUCTIVE-BEHAVIOR OF THE BROWN MARMORATED STINK BUG, 

HALYOMORPHA-MISTA UHLER (HETEROPTERA, PENTATOMIDAE) .1. OBSERVATION OF MATING-BEHAVIOR AND MULTIPLE 

COPULATION." Applied Entomology and Zoology 18(2): 234-242. 

 


