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INTRODUCTION 
 

The economic importance of Pentatomidae 
(stink bugs) insects in agriculture, particularly in the 
context of vegetables, is underscored by their 
distinctive feeding habits and their capacity to 
influence crop health and productivity (Lavore et al. 
2018; Sparks et al. 2020). These insects belong to the 
suborder Heteroptera, a subset of the Hemiptera 
order, characterized by their elongated mouthparts 
designed for piercing and sucking fluids from plants 
and animals (Henry 2017; Schaefer 2009). 
Heteropterans, including Pentatomidae members, 
play a unique role in agriculture due to their ability to 
pierce plant tissues and consume the nutrient-rich 
fluids within (Matheus 2022). Unlike many other 
herbivorous insects that chew or scrape plant 
surfaces, heteropterans bypass numerous plant 
defenses, making them particularly challenging pests 
for vegetable growers (Blossey and Hunt-Joshi 
2003). Their feeding preference for reproductive 
parts of plants, such as flowers, ovules, ovaries, and 
ripening seeds, poses a direct threat to crop yield and 
quality, since these are the very plant parts prized by 
humans for consumption and economic value 
(Matheus 2022; Sparks et al. 2020). The presence of 
scent glands in heteropterans, both in their immature 
and adult stages, contributes to their economic 
significance. These glands serve as a defense 
mechanism, repelling potential predators, including 
ants and other insect species. This natural defense 
allows heteropterans to build large populations when 
food sources are abundant, further intensifying their 
impact on crops (Schaefer and Panizzi 2000). Stink 
bugs are one of the most diverse insect groups in 
suborder Heteroptera (Hemiptera) and play a 
significant role in the context of vegetable crops, 
which makes them an important component of 
agricultural ecosystems. Their importance in 
vegetable crops can be seen from different points of 
view, including both beneficial and harmful aspects 
(Haye et al. 2015; Kacar and Dursun 2015). 

Phytophagous stink bugs are a group of stink 
bug species that are primarily herbivorous, and they 
can be highly polyphagous (Panizzi and Lucini 
2022). They can reduce crop yields and quality by 

feeding on plant tissues, puncturing fruits, and 
injecting digestive enzymes that can lead to fruit 
deformation and reduced market value.  The 
economic impact can vary depending on the severity 
of infestations and the specific crop affected (Panizzi 
et al. 2017). Farmers and plant protection researchers 
employ various methods to manage phytophagous 
stink bug populations. These methods may include 
the use of chemical pesticides, biological control 
agents, cultural practices (such as crop rotation and 
planting resistant varieties), and monitoring to assess 
the presence and abundance of stink bug populations 
(Conti et al. 2021; Panizzi, Lucini, and Aldrich 2022; 
Tillman 2008).  There are numerous species of 
phytophagous stink bugs, and their specific host 
plants and geographic ranges can vary widely. Some 
well-known phytophagous stink bugs include the 
brown marmorated stink bug (Halyomorpha halys 
Stal, 1855) (Haye et al. 2015), the southern green 
stink bug (Nezara viridula L., 1758) (Lavore et al. 
2018). 

Predatory stink bugs, are a group of stink bug 
species that play a valuable role in agriculture by 
preying on other insects, particularly plant-feeding 
insects that can be harmful to crops (Schaefer and 
Panizzi 2000). Unlike their herbivorous relatives, 
predatory stink bugs are considered beneficial insects 
because they help control pest populations in various 
agricultural and natural ecosystems (Meed and 
Richman 2000). They are voracious predators and 
use their piercing-sucking mouthparts to extract 
fluids from their prey (Smith, Capinera, and Martini 
2021).  Their diet mainly consists of soft-bodied 
insects like aphids, caterpillars, leafhoppers, mites, 
and other small arthropods. Some species are 
generalist predators, while others have more specific 
prey preferences (Meed and Richman 2000; Winsor 
2022). These insects are considered natural enemies 
of agricultural pests and can help reduce the need for 
chemical pesticides in crop protection (Plata-Rueda 
et al. 2022). Predatory stink bugs are often used as 
part of integrated pest management (IPM) strategies 
in agriculture (Blassioli-Moraes et al. 2019; Conti et 
al. 2021). To maintain populations of predatory stink 
bugs, it's important to avoid the excessive use of 
broad-spectrum pesticides, which can harm both 
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beneficial and harmful insects. Implementing 
practices that support biodiversity and natural pest 
control can help conserve these beneficial insects 
(Conti et al. 2021; Panizzi et al. 2000). 

Our study provides a critical perspective on 
the ecological relationships between Pentatomidae 
insects and vegetable agroecosystems from Bacau, 
shedding light on some of the specific challenges 
they pose in this region. We highlight their 
significance both as pests and as potential allies in 
pest control. By presenting a comprehensive analysis, 
our research provides useful recommendations for 
improving pest management practices, reducing 
pesticide use and stimulating sustainable vegetable 
growth in the Bacau area. Also, this study contributes 
to the knowledge of Pentatomidae insects.  
 

MATERIAL AND METHOD 
 

The study was carried out at the Vegetable 
Research and Development Station Bacau (VRDS 
Bacau), located in the Bacau region of Romania. The 
station comprises various crops for seed vegetables 
and is a suitable place to investigate the impact of 
Pentatomidae insects in vegetable agroecosystems. 
Observations were carried out over an extended 
period from May to October for three years in a row 
(2021-2023), covering the entire growing season of 
vegetable seed crops. Observations were made at 
regular intervals, more precisely every 10 days, to 
capture seasonal variations and insect activity. 
During each field survey, several essential 
parameters were recorded in the observation 
notebook: 
1. The observation date was noted to track seasonal 

changes and trends in insect activity. 
2. The specific vegetable crop being observed was 

documented. This included a variety of seed 
vegetable crops commonly grown at the research 
station. 

3. Pentatomidae stink bug species present in the 
monitored crops were identified and noted. This 
information was essential for understanding the 
diversity of stink bug species in agroecosystems. 
To complement the observational data, 

photographs were taken using a Xiaomi Redmi Note 
9 Pro smartphone. The photos provided a visual 
description of stink bug species, their behaviour and 
their interactions associated with cultivated 
vegetables. 

Data collected during the observations were 
subjected to rigorous analysis to assess the role of 
Pentatomidae insects in vegetable agroecosystems. 
The analysis involved species composition, temporal 
patterns, and visual documentation. 
 

RESULTS AND DISCUSSIONS 
 

The observations were conducted within the 
conventional agriculture fields at VRDS Bacău from 

May to October during 2021-2023. These 
observations revealed that more species of insects 
from suborder Heteroptera are present in seed 
vegetable crops. 

In figure 1, the percentages indicate the 
relative abundance of each family within the 
observed Heteroptera. Therefore, it is observed that 
the Pentatomidae family commonly known as stink 
bugs, is the most dominant family observed, 
comprising 50% of the observed Heteroptera during 
study period.  The large presence of Pentatomidae 
suggests that they are an important group of insects 
in the study area. This may have implications for pest 
management and crop protection, as some species of 
stink bugs may be harmful to certain vegetable crops. 
Miridae is the second most abundant family 
observed, making up 25% of the observed 
Heteroptera. This family includes plant bugs, some 
of which can be phytophagous. The significant 
presence of Miridae indicates that they are a 
significant group in the study area. Depending on the 
species within Miridae, they may have varying 
effects on cultivated vegetables.  Coreidae family, 
constituting 9% of the observed insects, includes 
leaf-footed bugs and squash bugs, which are typically 
phytophagous and may feed on various plant parts, 
potentially causing damage to crops. While insects of 
the family Coreidae are present, the lower abundance 
compared to pentatomids suggests that this family 
may be less common or have less impact as a pests 
group for agricultural in the study area. 
Pyrrhocoridae represents 8% of the observed 
Heteroptera. Pyrrhocoris apterus L., commonly 
known as the firebug, is the main representative of 
the family Pyrrhocoridae found in vegetable crops at 
VRDS Bacau.  

The species  is not considered a major 
agricultural pest, its feeding habits can sometimes 
result in damage to crops. The economic importance 
of this species in vegetable agroecosystems may vary 
depending on factors such as population density and 
the specific crops being cultivated (Özyurt 
Koçakoğlu 2021). Anthocoridae, represents 8% of 
the observed Heteroptera, includes flower bugs, 
some of which are predatory and feed on other 
insects, including pest species. The presence of 
Anthocoridae suggests that there is a beneficial 
predatory component within the observed 
Heteroptera, which may help control other insect 
pests in the ecosystem. 

The stink bugs, comprises a diverse group of 
insects with both phytophagous and predatory 
species. These insects can have significant economic 
importance in agricultural crops, and their impact 
varies depending on whether they are phytophagous 
or predatory (Li et al. 2021). 

These observations (table 1.) highlight the 
presence of various Pentatomidae species with 
different plant preferences and feeding behaviors in 
the vegetable crops at VRDS Bacău. 
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Fig. 1. The composition of different families of the suborder Heteroptera observed during the plant vegetation 
period at VRDS Bacău between 2021 and 2023 

 
Table 1. Pentatomidae species observed on various vegetable crops and feeding preferences on vegetation period 

of vegetables cultivated for seed at VRDS Bacău between 2021 and 2023 
 

No 
crt 

Pentatomidae species 
from VRDS Bacău 

Plant species where stink bugs 
have been observed Stink bug feeding preference 

Cicer arietinum L. 
Phaseolus vulgaris L. 1 Dolycoris baccarum 

(Linnaeus, 1758) 
Weeds 

Polifagus 

Petroselinum crispum (Mill.) Fuss 
2 Graphosoma italicum 

(Müller, 1766) Levisticum officinale W.D.J.Koch 
Apiaceae 

3 Halyomorpha halys 
(Stål, 1855) Cicer arietinum L. Polifagus 

4 Nezara viridula 
(Linnaeus, 1758) Solanum lycopersicum L. Polifagus 

5 Perillus bioculatus 
(Fabricius, 1775) Solanum melongena L. Predators 

6 Zicrona caerulea 
(Linnaeus, 1758) Solanum melongena L. Predators 

 
Some are polyphagous and may pose a 

potential threat to multiple crops, while others are 
beneficial predators that help control pest populations 
in eggplant crops. Understanding the specific 
preferences and behaviors of these stink bugs is 
important for effective pest management and crop 
protection in the region. 

D. baccarum (fig. 5) is a polyphagous stink 
bug species, meaning it feeds on various plant 
species. At VRDS Bacau, this species is observed on 
C. arietinum (chickpea), P. vulgaris (common bean), 
and weeds. This adaptability can make it a potential 
pest in multiple crop types. 

G. italicum (fig. 7) has a more specialized 
feeding preference, primarily targeting plants in the 
Apiaceae family, which includes P. crispum (parsley) 
and L. officinale (lovage). This species can represent 
a potential threat to lovage crops from VRDS Bacau.  

H. halys, also known as the brown 
marmorated stink bug (fig. 2), is another 

polyphagous species. This species can feed on 
various plants, but at VRDS Bacau is a potential pest 
for C. arietinum (chickpea).  

N. viridula is a polyphagous stink bug 
observed on S. lycopersicum (tomato) in 2021. This 
species wase reported only once on tomato plant at 
VRDS Bacau.  

P. bioculatus (fig. 8) is a predatory stink bug 
species that feeds on other insects. It can be 
beneficial to agricultural ecosystems as a natural 
predator of Leptinotarsa decemlineata Say (Colorado 
potato beetle). At VRDS Bacau wase reported for the 
first time in 2022 in a eggplant culture (Iosob and 
Cristea 2022).  

Similar to P. bioculatus, Z. caerulea is a 
predatory stink bug species that preys on other 
insects, which can contribute to biological pest 
control in agricultural settings. The species was 
observed this year in the eggplant culture but does 
not seem to have a stable population. 
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Table 2. Presence of Pentatomidae insects (at different stages: adult, nymph, and egg) on various host plants 
across different months and years (2021, 2022, and 2023) in the vegetable crops from VRDS Bacau 

 

2021 
May Jun Jul Aug Sep Oct 

Host Plant/Sp. 
E M L E M L E M L E M L E M L E M L 

Lovage/G. italicum - * * * * * * * - - - - - - - - - - 

2022 
May Jun Jul Aug Sep Oct 

Host Plant/Sp. 
E M L E M L E M L E M L E M L E M L 

Parsley/G. italicum - - * * * * * * - - - - - - - - - - 

Lovage/G. italicum - * * * * * * * - - - - - - - - - - 

Eggplant/P. bioculatus - - - - - - - - - *○● *○● *○ - - - - - - 

Chickpea/H. halys - - - - - - - * * *○● *○● *○ - - - - - - 

2023 
May Jun Jul Aug Sep Oct 

Host Plant/Sp. 
E M L E M L E M L E M L E M L E M L 

Parsley/G. italicum - - * * * * * * - - - - - - - - - - 

Lovage/G. italicum - - * * * * * * - - - - - - - - - - 

Eggplant/P. bioculatus - - - - * * * * * *○● *○● *○ - - - - - - 

Chickpea/D. baccarum - - - - - - - * * * *○ * - - - - - - 

Chickpea/H. halys - - - - - - - * * *○● *○● *○ - - - - - - 

* E: The early 10 days of a month. M: The middle 10 days of a month. L: The last 10 days of a month., * Adult, ○ Nymph, ● Egg,  
- No individuals observed 
 

The data from table 2, shows variations in the 
presence of Pentatomidae insects across different 
crops, months, and years. The presence of adults, 
nymphs, and eggs in specific months suggests the 
seasonal dynamics of these insects in vegetable crops 
at VRDS Bacau. These observations can be valuable 
for understanding the life cycle and potential impact 
of these insects on crops. 

G. italicum is known to be a phytophagous 
insect, primarily feeding on plants from the Apiaceae 
family. The presence of adults in both parsley and 
lovage crops during the specified months in all three 
years suggests that this species has a consistent 
presence in these crops. The absence of eggs and 
nymphs in the observations might be due to several 
factors, including their preference for different plants 
or habitats for these life stages, or the specific timing 
of the observations. It's important to note that 
Pentatomidae insects often have complex life cycles 
with specific requirements for egg-laying and nymph 
development (Powell 2020). Further research into the 
behavior, life cycle, and potential damage caused by 
G. italicum in parsley and lovage crops can provide 
insights into effective pest management strategies if 
this species becomes a significant threat. IPM 
practices, such as field monitoring, targeted pesticide 
application, and maintaining crop health, can be 
considered for managing G. italicum populations if 
they pose a risk to crop yield and quality. Continued 

monitoring in subsequent years will help determine 
whether G. italicum populations in these crops 
remain stable, increase, or decrease, allowing for 
more informed pest management decisions. 

The presence of P. bioculatus in eggplant 
crops is promising from an agricultural perspective. 
This predatory insect is known to be a natural enemy 
of the Colorado potato beetle, a significant pest for 
eggplant crops. By preying on all stages of the 
Colorado potato beetle, including eggs, nymphs, and 
adults, P. bioculatus can help in naturally controlling 
the population of L. decemlineata. The fact that 
adults, eggs, and nymphs (fig. 8 and 9) of P. 
bioculatus were observed in eggplant crops from 
VRDS Bacau, suggests that it has a stable presence 
and is likely contributing to the suppression of the 
Colorado potato beetle population in these crops 
(Iosob and Cristea 2022). Farmers and researchers 
can use this information to develop integrated pest 
management strategies that harness the natural 
predation capabilities of P. bioculatus to reduce the 
need for chemical pesticides in eggplant cultivation. 
Continued monitoring of P. bioculatus populations 
and their interactions with Colorado potato beetle is 
essential for sustainable and environmentally friendly 
pest management in eggplant crops. 

H. halys is considered an agricultural pest, as 
it has a wide range of host plants and can cause 
damage to various crops. The presence of both adults 
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and nymphs (fig. 2-4) in chickpea crops from VRDS 
Bacau indicates potential crop damage. The eggs 
observed in August suggest that H. halys is 
reproducing in chickpea crops, which could lead to 
future generations and increased pest pressure on 
these crops. Monitoring and early detection of this 
insect can help implement appropriate pest 
management strategies to minimize crop damage. 
IPM practices, such as the use of pheromone traps, 
natural enemies, and targeted pesticide applications, 
can be considered to control H. halys populations and 
reduce the impact on chickpea.  

D. baccarum is known to be a phytophagous 
insect, primarily feeding on plant material, including 
seeds and fruits. The presence of adults and nymphs 
(fig. 5 and 6) in chickpea crops during July and 

August of 2023 suggests potential feeding damage to 
these crops. While adults and nymphs were observed, 
no eggs were recorded during the monitoring period. 
This could be due to the specific timing of the 
observations or the preference of D. baccarum for 
egg-laying sites outside the observed areas. Further 
research into the biology, behavior, and seasonal 
dynamics of D. baccarum in chickpea crops may 
provide valuable insights for pest management 
strategies specific to this pest-crop interaction. 
Continued monitoring of D. baccarum in chickpea 
crops in subsequent years can help determine if its 
presence in 2023 was an isolated incident or if it 
poses a recurring threat to chickpea cultivation in the 
region.

 

 

Fig. 2. An adult brown marmorated stink bug, 
Halyomorpha halys. Photograph by Iosob Gabriel-

Alin 

 
Fig. 3. Recently hatched nymphs of the brown 

marmorated stink bug, Halyomorpha halys, 
aggregated near their egg clutch. Photograph by 

Iosob Gabriel-Alin 
 

 
 

Fig. 4. Nymphs of the brown marmorated stink bug, 
Halyomorpha halys. Photograph by Iosob Gabriel-

Alin 
 

 
Fig. 5. An adult hairy shieldbug, Dolycoris 

baccarum. Photograph by Iosob Gabriel-Alin 
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Fig. 6. Late instar nymph hairy shieldbug, Dolycoris 
baccarum. Photograph by Iosob Gabriel-Alin 

 

 
Fig. 7. Two adult Italian striped bugs, Graphosoma 
italicum, mating.  Photograph by Iosob Gabriel-Alin 

 

   
 

Fig. 8. Two adult twospotted stink bug, Perillus 
bioculatus, mating, one of them feeding on larva of a 

Colorado potato beetle.  Photograph by Iosob Gabriel-
Alin 
 

 
Fig. 9. Recently hatched nymphs of the twospotted 
stink bug, Perillus bioculatus, aggregated near their 

egg clutch.  Photograph by Iosob Gabriel-Alin 
 

 
CONCLUSIONS 

 
The economic importance of Pentatomidae 

(stink bugs) in agriculture, especially in vegetable 
production, is highlighted by their unique feeding 
habits and their significant impact on crop health and 
productivity. They belong to the suborder 
Heteroptera and can bypass many plant defenses, 
posing a direct threat to crop yield and quality. 

The research emphasizes the diversity within 
the Pentatomidae family, with both phytophagous 
and predatory species. This diversity can have 
varying impacts on agricultural ecosystems, from 
potential pests to beneficial natural enemies of other 
pests. 

The study provides valuable insights into the 
presence and behavior of Pentatomidae insects in 
vegetable crops over multiple years. This information 
can inform pest management strategies, such as 
integrated pest management, to reduce the need for 
chemical pesticides and promote sustainable 
agriculture. 

The research sheds light on the specific 
challenges and opportunities presented by 

Pentatomidae insects in the Bacau region. It offers 
recommendations for improving pest management 
practices, reducing pesticide use, and enhancing 
sustainable vegetable growth in the area. 
Additionally, the study contributes to the knowledge 
of Pentatomidae insects, enhancing our 
understanding of their role in agricultural 
ecosystems. 
 

ABSTRACT 
 

The Bacau region, known for the diversity of its 
agricultural landscapes, is essential for vegetable 
production in Romania. Among the many factors 
influencing vegetable cultivation, insects contribute 
significantly to crop health and yield, especially 
those in the Pentatomidae family. This study 
investigates the role of Pentatomidae insects in 
vegetable agroecosystems from the Bacau region. 
Through systematic field surveys and data analysis 
conducted during 2021, 2022 and 2023, we examine 
the population dynamics, species composition, and 
behavioral patterns of Pentatomidae insects. The 
study aims to elucidate their impact on vegetable 
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crops, including potential damage, feeding habits, 
and ecological interactions. In addition, we explore 
the implications of these findings for sustainable pest 
management strategies in vegetable agriculture in 
Bacau. This study increases knowledge about 
Pentatomidae insects and provides practical guidance 
for local farmers and researchers. 
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