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Abstract 
 

Brown marmorated stink bug Halyomorpha halys (Stål, 1855) is an 

invasive and polyphagous stink bug native to Asia. It has recently invaded 

Europe and Bosnia and Herzegovina. It is highly polyphagous pest of many 

economically important commodities including tree fruit, nut crops, field crops, 

vegetables and ornamentals. Moreover, it is an important nuisance pest because 

large numbers of adults seek out artificial structures for overwintering. 

Monitoring of population dynamics of H. halys during two years (2020 and 2021) 

was performed in Banja Luka, Bosnia and Herzegovina. The pest was present 

through monitoring period April–October with the highest abundance in the third 

decade of July when all life stages were present. More individuals were caught 

on pyramid trap (845) compared to sticky trap (156) favoring pyramid trap for 

future monitoring. Total number of caught individuals was 6.5 folds higher in the 

second year of the monitoring indicating population increase that presents threat 

to agricultural production. 

 

Key words: invasive pest, population dynamics, pyramid and sticky traps, 

surveillance 
 

Introduction 
 

Brown marmorated stink bug Halyomorpha halys (Stål, 1855) is an 

invasive and polyphagous pest in the family Pentatomidae, native to China, 
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Japan, Korea and Taiwan (Hoebeke and Carter, 2003; Lee et al., 2013). It is a 

serious agricultural pest of many economically important commodities including 

tree fruit, nut crops, field crops, vegetables and ornamentals (Rice et al., 2014). 

The pest harms plants by piercing the surface of the plant and fruit tissues, which 

has negative effect on its comercial value. Feeding can cause deformation fruit, 

seeds or pods, white spongy surfaces on the fruit, and tissue damage that is visible 

inside as discolored flesh of the fruit (Leskey et al., 2014; Nielsen and Hamilton, 

2009). This invasive species is considered also as a nuisance problem because it 

enters homes and other artificial structures during the fall in search of a warm 

and dry place to hibernate.  

Outside its native area the pest has been first recorded in the United States 

in 1996 in or near Allentown,Pennsylvania (Hoebeke and Carter, 2003) and then 

spread to most of the United States, as well as to southern Canada (Leskey and 

Nielsen, 2018). In 2004, the first appearance of H. halys in Europe was recorded 

from Liechtenstein,  Switzerland ( Arnold, 2009). In Balkans H. halys was first 

noticed in Greece in 2011 (Milonas and Partsinevelos, 2014), 2015 in Serbia 

(Šeat, 2015) and 2017 in Croatia (Šapina and Šerić Jelaska, 2018). In the fall of 

2018, the species was identified in the area of Mostar, which is the first finding 

of this species in Bosnia and Herzegovina (Zovko et al., 2019).  

Depending on the climatic conditions H. halys can have one or two 

generations per year. Development from egg to adult takes approximately 40 to 

60 days, depending on temperature (optimum 25°C) (Lee et al., 2013), and an 

estimated critical photoperiod for diapause induction is 15,5 h for population 

from Sochi, Russia (Musolin et al., 2019). It overwinters as an adult in some 

sheltered places. Overwintering induction starts in September, and reaches its 

peak from mid-October until November (Lee et al., 2013). Adults leave their 

overwintering habitats in spring, from the end of March to the middle of May 

when the temperature is above 10°C. Overwintered adults are observed first on 

forest woody crops, and later on cultivated plant (Hoebeke and Carter, 2003). 

Management of the brown marmorated stink bug in agricultural settings 

has primarily relied on the use of broad-spectrum insecticides. Excessive 

chemical control has interrupted established IPM programs for several crops 

(Blaauw et al., 2015). The discovery of the aggregation pheromone has allowed 

researchers to design lures which attract H. halys bug to the vicinity of the lure 

location. When combined with traps, including pyramid traps and sticky traps, 

the lures can allow growers to determine when stink bug populations are at levels 

that warrant pesticide applications (Aldrich et al., 2009). While H. halys can be 

easily found during the day, some reports suggest that its activity increases at 

dusk and during the evening (Leskey and Hamilton, 2010). Therefore, a 

monitoring tool is needed to take advantage of these behaviors. 
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The aim of this study was to monitore population dynamics of H. halys in 

2020 and 2021 to determine the density of the population and understand 

behavior under our climatic conditions. Moreover, in 2021 two different 

comercial types of traps were tested to determine which trap is more relevant for 

monitoring. 

 

Material and Methods 
 

In this research, green pyramid traps of the Italian company "Serbios s.r.l." 

were used, as well as sticky trap Trécé, Pherocon® StinkBug STKY™ Dual 

Panel Adhesive Trap with pheromones (3S, 6S, 7R, 10S)-10,11-epoxide-1-

bisabolen-3-ol and (3R, 6S, 7R, 10S)-10,11-epoxide-1-bisabolen-3-ol (Khrimian 

et al., 2014) in combination with a synergist, methyl (2E, 4E, 6Z) decatrienoate 

(MDT) (Weber et al. 2014). Pheromones were changed every 12 weeks 

according to producers instructions. 

During 2020 and 2021 traps were set in the apple orchard (four and five 

years old, 0.8 ha) in the Botanical Garden of the Institute of Genetic Resources 

in Banja Luka (N 44⁰46'35"; E 17⁰12'50"). In 2020 only a pyramid trap was 

installed, from 04th of April untill 28th of October. In 2021 both pyramid and 

sticky trap were installed from 15th of July untill 10th of November, 200 m from 

each other. We compared total number of H. halys caught in the pyramid trap 

during 2020 and 2021. Also, the number of H. halys caught in the pyramid trap 

and the sticky trap during 2021 was compared. 

Traps were inspected three to five times per month for stink bug captures. 

Each inspection of the trap was accompanied by a visual inspection of the 

orchard, in order to determine possible damage from the H. halys. All trapped 

individuals were transferred to the laboratory in plastic cups with lids, on which 

the location and time of sampling were written, in order to identify and further 

observe the individuals. The identification of adults was performed using the key 

(Wyniger and Kment, 2010), while the identification of nymphs was done 

according to a detailed description of individual stages (Hoebeke and Carter, 

2003). 

 

Results and Discussion 

 

In figures 1, 2 and 3 are shown abundance of Brown marmorated stink bug 

captured on pyramid and sticky traps during study in Banja Luka, Bosnia and 

Herzegovina. 
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Figure 1. The abundance of Brown marmorated stink bug captured on pyramid trap located 

in the Botanical Garden of the Institute of Genetic Resources in Banja Luka in 2020. 

 

 

Figure 2. The abundance of Brown marmorated stink bug captured on pyramid trap located 

in the Botanical Garden of the Institute of Genetic Resources in Banja Luka in 2021. 
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Figure 3. The abundance of Brown marmorated stink bug captured on sticky trap located in 

the Botanical Garden of the Institute of Genetic Resources in Banja Luka in 2021. 

 

On sticky trap, a large number of adults were damaged, while the nymphs 

were undamaged. It is assumed that the birds ate them, because from many H. 

halys only the wings are left, with which they are usually glued to the trap.  

The highest population density in both years was detected in the third 

decade of July. On the pyramid trap the most abundant life stage was second 

stage nymph in both years, while on the sticky trap adult stage was the most 

numerous. According to Akotsen-Mensah et al. (2018), during 2016, the highest 

number of adults was in the first half of June, after which the number dropped in 

the second half of July, then the number began to increase again in late July and 

early August, while nymphs reached their highest number in July. According to 

Bosco et al. (2020), depending on weather conditions, the population grew due 

to a gradual increase in the number of nymphs usually from the beginning of 

July, and reached its highest level in the second half of July, when wintering 

adults and first-generation individuals overlapped. In our study the highest 

number of adults was in the first half of May, then declined during summer 

months and again raised in autumn. 

The total number of H. halys in the pyramid trap during 2020 was 132, 

while in 2021 the number was 852 even the monitoring period was shorter 

indicating an 6.5 fold increase. Nielsen et al. (2013) conducted an eight-year 

(2004–2011) study across New Jersey (United States) based on monitoring the 
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H. halys using black light traps and found that the population density increases 

by 75% per year. 

Our research shows that sticky traps are effective, but less reliable than 

pyramid ones when it comes to population density. Both traps were set at the 

same locations and at the same time, but the total number of H. halys was much 

higher in the pyramid trap. Although the number of nymphs on the sticky trap 

was small, there were always nymphs around the trap on the branch where the 

trap was hanged. Visual inspection revealed that some nymphs move along the 

edge of the trap avoiding trapping, while adult individuals usually stick to their 

wings, making it impossible for them to escape. Acebes-Doria et al. (2018) found 

that a sticky trap attached to the top of a wooden pole, with commercial lures 

containing H. halys pheromones and a pheromone synergist is cheaper, easier to 

use, and a reliable replacement for pyramid traps. Their results have shown that 

sticky traps can reliably detect and track adult and nymph populations at different 

population densities and geographic locations. 

Our results suggest that there is one generation of H. halys in area of Banja 

Luka. Different life stages of the pest are present through period April–October. 

First nymphs were recorded in July indicating that oviposition starts in July. 

Understanding behavior of the pest in the local conditions, monitoring of its 

populations dynamics are prerequisite for implementation of effective control 

measures. 

 

Conclusion 
 

Halyomorpha halys is present in Bosnia and Herzegovina since 2018. Our 

monitoring reveals that its population increases yearly, since 6.5 fold increase of 

specimens was found in the second year of the monitoring. The highest number 

of individuals was recorded in the third decade of July, when all life stages were 

present on the traps. Comparison of two types of traps revealed that pyramid trap 

caught more individuals compared to sticky traps. Monitoring of this pest will be 

necessary in the future since it has wide host range and potential to make 

significant economical losses. Monitoring should give information to farmers 

that will help them to apply appropriate control measures. 
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Сажетак 
 

Смеђа мрамораста стјеница Halyomorpha halys (Stål, 1855) је инвазивна 

полифагна стјеница поријеклом из Азије. Однедавно је присутна у Европи и 

Босни и Херцеговини, као веома опасна полифагна штеточина многих 

економски важних култура, укључујући воће, орашасте плодове, пољске 

усјеве, поврће и украсно биље. Поред тога, она иритира и становништво јер 

често презимљава у стамбеним објектима. Праћење популационе динамике H. 

halys oбављено је у Бањој Луци, Босна и Херцеговина током двије узастопне 

године (2020. и 2021.). Штеточина је била присутна током цијелог периода 

праћења од априла до октобра, са највећом бројношћу у трећој декади јула када 

су били присутни сви животни стадијуми. Више јединки ухваћено је 

пирамидалном замком (845) у поређењу са љепљивом плочом (156), што даје 

предност пирамидалној замци за будуће праћење. Укупан број уловљених 

јединки у другој години праћења био је 6,5 пута већи, што указује на повећање 

популације која представља опасност за пољопривредну производњу. 

 

 

Кључне ријечи: инвазивне штеточине, популациона динамика, пирамидалне 

и љепљиве клопке, надзор 
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