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Abstract. Trichopoda ypiranga (Dios & Nihei, 2017) (Diptera: Tachinidae) is a parasitoid of adult stink bugs and represents a promising natural
enemy for integrated pest management programs. The natural occurrence of T. ypiranga parasitizing adults of Diceraeus melacanthus (Dallas,
1851) (Hemiptera: Pentatomidae) was investigated in croplands in the mid-north region of Mato Grosso, Brazil, from October 2021 to February
2025. Forty-three samples were collected from soybean, cowpea, millet, sesame, and weeds. In total, 7,754 stink bugs were collected, of which
703 were parasitized, resulting in an overall parasitism rate of 9.06%. The parasitism rate ranged from 1.04% to 30.83%, with the highest rates
observed between March and May, particularly in millet (30.8%) and sesame (17.0%) crops. The most abundant parasitoid species was T. ypiranga,
accounting for approximately 84% of emergences, with consistent records throughout the sampling period. Other species, such as Cylindromyia
brasiliana (Guimardes, 1983), Gymnoclytia sp., and Phasia sp. (Diptera: Tachinidae), were less frequently observed. Despite the widespread
presence of T. ypiranga, the parasitism rate was considered moderate, potentially influenced by intensive insecticide use in the region. These
findings highlight the ecological relevance of T. ypiranga and reinforce its potential role in biological control strategies within integrated pest

management programs.
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Stink bugs are significant pests affecting annual crops in the
Neotropical region, causing vyield losses and challenging pest
management strategies (Schaefer & Panizzi 2000). In Brazil, double-
cropping systems, where soybean is followed by maize, are common.
In this system, the stink bug Diceraeus melacanthus (Dallas, 1851)
(Hemiptera: Pentatomidae) has shown remarkable adaptability and
has become a relevant pest, challenging crop productivity (Saldanha et
al. 2024). This species infests soybean fields from the vegetative stage
until maize cultivation, causing severe injury to maize seedlings even in
low infestation levels (Istchuk et al. 2023).

The main control strategy for stink bugs in Brazil is chemical control
using broad-spectrum insecticides, such as pyrethroids, neonicotinoids,
and organophosphates (Tuelher et al. 2018). However, there is a
growing emphasis on integrated pest management and the benefits of
biological control (Sosa-Gémez et al. 2020; Bueno et al. 2021). A diverse
community of natural enemies, alongside stink bug pests, has been
documented in key soybean-producing countries (Bueno et al. 2023).
These natural enemies play a crucial role in soybean agroecosystems,
influencing pest management and crop yield.

Egg parasitoids (Hymenoptera) and parasitoids of adult stink
bugs (Diptera and Hymenoptera) represent promising groups for
biological control against pest species (Zerbino & Panizzi 2019). While
research has focused on egg parasitoids, natural parasitism of adult
stink bugs by tachinid flies and hymenopteran parasitoids remains
less explored but shows potential for integrated pest management in
soybean systems (Agostinetto et al. 2018; Fernandez et al. 2024). Adult
parasitoids, particularly tachinid flies such as Cylindromyia brasiliana
(Guimardes, 1983) and some species of Trichopoda Berthold, 1827,
Gymnoclytia Brauer & von Berganstamm, 1893 (Diptera: Tachinidae),
parasitize several stink bug species in soybean fields, with parasitism
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rates influenced by host species, landscape structure, and insecticide
use (Aquino et al. 2019; Anderson et al. 2020; Aquino et al. 2024;
Fernandez et al. 2024). Although parasitism rates of adult stink bugs
are lower than those of egg parasitoids, they increase in areas with
reduced insecticide application (Aquino et al. 2019), highlighting
the importance of conservation practices. Using adult stink bug
parasitoids, either alone or in combination with egg parasitism, may
be more effective at reducing pest population growth compared to egg
parasitism alone (Abram et al. 2020).

Understanding the dynamics of natural parasitismin D. melacanthus
adults s crucial for developing sustainable pest management strategies.
These studies provide insights into ecological interactions between
pests and natural enemies, informing conservation and augmentative
biological control programs that can reduce reliance on chemical
insecticides and promote pest suppression (Tillman et al. 2023). By
integrating knowledge of egg and adult parasitoids, researchers can
enhance the effectiveness of biological control and contribute to more
resilient agroecosystems.

To investigate these dynamics, 43 samplings of D. melacanthus
were conducted between October 2021 and February 2025, each
lasting two hours, across nine counties in the mid-northern region of
Mato Grosso, Brazil. Collections were carried out in soybean, cowpea,
pearl millet, sesame, and associated weeds (Tab. S1, Supplementary
online material). The stink bugs were sampled by direct capture on
plants, transported to the laboratory, and kept at 25 + 2 °C, relative
humidity of 70%, and a photophase of 14 hours. Initial parasitism
assessment was done through visual inspection, identifying parasitoid
eggs on the stink bugs' tegument. The insects were individually placed
in cages and fed with a natural diet (Pereira et al. 2007). Cages were
monitored daily for parasitoid emergence, with cotton disks provided
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for pupal development. Pupae had remained in controlled conditions
until adults emerged and were sent for identification. Adult parasitoid
specimens were identified based on the literature (Guimardes 1976;
Dios & Nihei 2017). The examined material is deposited in the Diptera
Laboratory, Museu de Zoologia of the University of Sdo Paulo (USP), Sdo
Paulo, Brazil. The study analyzed parasitism rates, species frequency,
and monthly variations in emergence. A total of 7,754 individuals
of D. melacanthus were collected, of which 703 were parasitized,
corresponding to a 9.06% parasitism rate. The parasitism rate ranged
from 1.04% to 30.83%, showing significant fluctuations across
sampling. From 2022 to 2024, the highest number of parasitized stink
bugs occurred in soybean crops in February (n=151), with an average
parasitism rate of 8.4%. The highest parasitism rates were observed
between March and May, during collections in cowpea, sesame, and
millet. Peak parasitism was observed in May, in millet and sesame
crops, when about 25% of collected individuals were parasitized (Fig.
1).
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Figure 1. Average percentage of parasitized Diceraeus melacanthus (Dallas,
1851) (Hemiptera: Pentatomidae) adults and total D. melacanthus adults
sampled throughout the months in the mid-northern region of Mato Grosso,
based on consolidated data from 2022-2024.

This region predominantly cultivates soybeans during the summer
(September to February) and engages in double-cropping with maize
(February to June). This succession of crops favors the occurrence of D.
melacanthus, since both are hosts of this stink bug. After the soybean
harvest, insects often take shelter in crop residues or weeds in the
cultivated areas, then move on to attack the maize seedlings. During
the fallow period, adult stink bugs enter diapause and resume activity
with the new soybean crops in summer. This information is relevant as
the study revealed significant variability in stink bug parasitism rates
across soybean cultivation, with observed values ranging from 2% to
23%. This variation included sampling at different times throughout
the crop cycle, including weeds before crop sowing, harvest, and in
the post-harvest period. It was observed that the highest parasitism
rate occurred at the beginning of the soybean development cycle,
corroborating the results reported by Corréa-Ferreira & Sosa-Gomez
(2017).

On the other hand, higher average rates of stink bug parasitism
were observed in millet (30.8%) and sesame (17%) cultivation areas.
The findings indicate that these crops might create beneficial conditions
for parasitoid activity, potentially due to the presence of food sources,
shelter, a favorable microclimate, or reduced interference from
agrochemicals (Tillman et al. 2017) since these crops are subjected to
fewer pesticide sprays compared to soybean and maize, which could
serve as a parasitoid reservoir for the region.

The most representative parasitoid group in this study was
Trichopoda ypiranga (Dios & Nihei, 2017) (Diptera: Tachinidae),
accounting for approximately 84% of the recorded emergences in D.
melacanthus (Fig. 2). The activity of T. ypiranga was more pronounced in
2022 (n=116) and 2024 (n = 121), indicating a consistent predominance
throughout the sampling period. Other tachinid species, including C.
brasiliana, Gymnoclytia sp., and Phasia sp., were observed with less
frequency (Fig. 3). These results indicate a strong association between T.
ypiranga and D. melacanthus, likely due to the phenological synchrony
of the two species, the continual availability of hosts throughout the
year, and the ecological adaptability of T. ypiranga. In contrast, the low
representation of the other species parasitizing D. melacanthus may
be attributed to several biological factors. These may include a lower
dispersal capacity, competition with T. ypiranga, or limited preferences
and/or effectiveness in host parasitism (Dippel & Hilker 1998; Gross
1993; Iwao et al. 2001; Krupke & Brunner 2003; Stireman et al. 2006).

Figure 2. Adult Trichopoda ypiranga (Dios & Nihei, 2017) (Diptera: Tachinidae).
(A—B) Male: (A) dorsal view; (B) lateral view. (C-D) Female: (C) dorsal view; (D)
lateral view. Scale bar = 2 mm. Photo: R. V. P. Dios.
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Figure 3. Monthly comparison of the number of Trichopoda ypiranga (Dios &
Nihei, 2017) (Diptera: Tachinidae) and other parasitoid species collected from
October 2021 to February 2025 from adults of Diceraeus melacanthus (Dallas,
1851) (Hemiptera: Pentatomidae) in the mid-northern region of Mato Grosso.

Our study is the first to report a host record for T. ypiranga and the
first observation of Phasia sp. parasitizing D. melacanthus. A closely
related species, Trichopoda gradata (Wiedemann, 1830), is known to
parasitize two species of Diceraeus, D. melacanthus and D. furcatus
(Fabricius, 1775), as well as a Coreidae, Athaumastus haematicus
(Stal, 1860) (Dios & Nihei 2017). The geographic distribution of T.
gradata is concentrated in the southern portion of South America
(southern Brazil and Argentina), whereas T. ypiranga occurs mainly in
Brazil's Southeast and Central-West regions, with a single record from
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northern Argentina. Since both species exploit the same hosts but
appear to be adapted to different environmental conditions, evaluating
their performance under distinct climatic scenarios may be especially
valuable for pest management strategies.

In the study by Corréa-Ferreira & Sosa-Gomez (2017), 83.9% of the
161 tachinids emerging from adult D. melacanthus were identified as
Trichopoda sp. (reported as Ectophasiopsis sp. in the original paper),
whereas Gymnoclytia sp. and Cylindromyia sp. were detected much less
frequently. Gymnoclytia sp. and Phasia sp. were most often associated
with Euschistus heros (Fabricius, 1798) in soybean fields across multiple
regions of Brazil (Aquino et al. 2024). Similarly, Agostinetto et al. (2018)
evaluated monthly parasitism of Diceraeus furcatus in southern Brazil
and found T. gradata (also reported under Ectophasiopsis in their
study) to be the most abundant species, followed by Cylindromyia sp.
and two Gymnoclytia species.

Despite the constant presence of T. ypiranga throughout the
samples, the overall parasitism rate was relatively low (9.06%) when
considering the total number of stink bugs sampled. One factor that
may have contributed to this pattern is the intensive use of chemical
pesticides in those areas. Several studies indicate that insecticides
widely used in agricultural crops can cause not only mortality but
also have sublethal effects, affecting the behavior and reproductive
capacity of parasitoids (Barros et al. 2018; Stecca et al. 2018; Carvalho
et al. 2019; Santos et al. 2022).

Acephate, widely used in annual crops of Mato Grosso's mid-north
region, shows high toxicity to T. ypiranga. We observed in greenhouse
tests that maize plants sprayed with half- and label-doses killed 100%
of parasitoids within 24 hours (authors' unpublished data).

The frequent application of non-selective chemical products
can reduce the population density of these natural enemies (Torres
& Bueno 2018), decrease their ability to search for and attack hosts
(Paiva et al. 2020; Stapel et al. 2000), and compromise the success
of emergence (Bueno et al. 2008; Carvalho et al. 2001; Carmo et al.
2009; Costa et al. 2014). These factors highlight the importance of
integrated pest management strategies that combine the rational use
of insecticides with the conservation of natural enemies. According to
Aquino et al. (2019), reducing insecticide applications can enhance the
effectiveness of biological control agents, thereby increasing natural
parasitism of adult stink bugs and, consequently, helping to regulate
their populations in cultivated areas.

In general, the results obtained in this study highlight the potential
of T. ypiranga as a biological control agent for D. melacanthus, especially
in contexts where agricultural practices promote conditions favorable
to its persistence and effectiveness in the field. Additional studies on
its biology, behavior, host specificity, and selectivity to agrochemicals
are essential to guide its inclusion in integrated pest management
programs, both in conservative and applied forms.
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