
Here I am! Evidence of a Hymenopteran larval parasitoid 
attacking the Box tree moth, Cydalima perspectalis (Walker, 1859) 
(Lepidoptera, Crambidae) in Germany confirmed
Annette Herz1, Danilo Lüdke1, Matthias Riedel2

1	 Julius Kühn Institute (JKI) - Federal Research Centre for Cultivated Plants, Institute for Biological Control, Schwabenheimer Str. 101, D-69221 
Dossenheim, Germany

2	 Blumenlage 22c, D-29683 Bad Fallingbostel, Germany

Corresponding author: Annette Herz (annette.herz@julius-kuehn.de)

Academic editor: Maria Luisa Dindo  ♦  Received 7 November 2025  ♦  Accepted 23 December 2025  ♦  Published 23 January 2026

Abstract

The box tree pyralid moth (Cydalima perspectalis), which originates from Asia and has been introduced to Europe in 2006, has 
now infested several countries and continents outside its natural distribution. This herbivore is specialized on Buxus spp. and has 
destroyed not only many ornamental plantings, which are often of historical value, but also boxwood in its natural range, where it 
is often part of certain forest types. To date, no effective natural enemies are known, and plantings can only be saved by frequent 
insecticide applications, while natural boxwoods are threatened or have already gone extinct after massive outbreaks of this pest. 
During a monitoring in 2025, we discovered a parasitoid population in one of the first infested natural Buxus spp. stands in Europe, 
the boxwood forest near Grenzach-Wyhlen, Germany. According to our data, this Campoplegine larval parasitoid, Eriborus sp., is 
not native, but may have been accidentally introduced in the years after the introduction of its host nearby.
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Introduction

The Box tree moth (BTM), Cydalima perspectalis 
(Walker, 1859) (Lepidoptera, Crambidae) is an inva-
sive species from Asia that was first observed in Eu-
rope in southwestern Germany in 2006 (Krüger 2008). 
Since then, the BTM has spread throughout Europe 
and has also infested natural forest stands of Buxus 
spp. in mountainous regions in southwestern Europe, 
the Balkans, Middle East and North Africa. Today, it 
is also found in Great Britain and Ireland, and since 
2018, it has invaded North America (Coyle et al. 2022; 
Budziszewska and Bereś 2024). The species is mono-
phagous on Buxus spp. Larvae feed on the foliage of 
the plants and, after complete defoliation, also on the 
bark of branches and trunks. The entire development 
takes place on the plant, with six to seven larval instars 

and pupation in a cocoon, which is usually spun be-
tween leaves (Nacambo et al. 2014). The moth lives for 
several weeks, visits flowers for nectar, and is capable 
of flying long distances (up to 5 km according to John 
and Schumacher (2013)) to find new host plants. The 
females oviposit in several clusters of about 10 to 20 
eggs (Göttig and Herz 2016), mainly on the underside 
of leaves (Wan et al. 2014).

Since its arrival, BTM has caused severe damage 
to ornamental plants of the genus Buxus (especially 
B. sempervirens L.) throughout Europe and other in-
fested regions (Kenis et al. 2013; Mitchell et al. 2018). 
Boxwood plays an important role as a plant of cultural 
heritage, especially as a structural element of historic 
sites such as castles, churches, and cemeteries, but also 
in private gardens. Nowadays, many box trees have been 
replaced by other species with a similar shape – or, where 
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the plantings are still preserved, permanent monitoring 
for BTM is necessary, combined with careful pruning 
and frequent insecticide applications throughout the year. 
Even more critical is its spread to natural boxwood stands 
in mountainous regions or as part of certain forest types 
(Kenis et al. 2013). For instance, BTM has been reported 
damaging the natural Buxus sempervirens formations on 
rocky slopes, which are widespread in southern France 
and northwestern Italy and protected by the EU 92/43 
Directive (Ferracini et al. 2022).

There are two relict sites of boxwood forests in Ger-
many: one is located on the slopes of the Moselle near 
the cities of Bonn and Koblenz, the other on the slopes 
of the Rhine around the small town of Grenzach-Wyhlen 
near the Swiss border (Fuchs 1979; John and Schumach-
er 2013; Anonymous 2025). Both forest areas are under 
strict nature conservation and are known as sites with 
high biodiversity (Fuchs 1979). However, the boxwood 
forest in Grenzach-Wyhlen (the “Grenzach Boxwood 
Forest”) in particular was already suffering from BTM 
infestation in early 2010 (John and Schumacher 2013; 
Kenis et al. 2013). It was one of the first natural habitats 
to be affected, probably due to its proximity to the first 
location where the moth was found (the town of Weil am 
Rhein, about 8 km away straight line; John and Schum-
acher (2013)).

During the invasion history to date, no effective natural 
enemies of BTM have been identified in the infested areas 
(Kenis et al. 2013; Göttig and Herz 2016; Martini et al. 
2019; López et al. 2022; Brinquin et al. 2024; Budzisze-
wska and Bereś 2024). Frequent insecticide applications 
are therefore necessary in ornamental plantings, particu-
larly due to the multivoltine development of the moth and 
the requirement that the foliage of boxwood as an orna-
mental plant must look as unaffected as possible. How-
ever, the natural boxwood forests are considered more or 
less lost, at least in Germany, as their protected status in 
nature reserves also prohibits any insecticide treatment 
(John and Schumacher 2013; Anonymous 2025). On the 
other hand, the undisturbed and highly diverse environ-
ment of these habitats makes potential adaptation of an-
tagonistic organisms more likely. Therefore, in the year 
2025 – 19 years after the first detection of BTM – we 
initiated a survey of BTM populations, potential natu-
ral enemies, and the condition of the boxwood in these 
German relict forests.

Here we report on the occurrence of a hymenopteran 
larval parasitoid that parasitizes BTM larvae in the box-
wood forest of Grenzach-Wyhlen. As described in a re-
cent publication by Kenis et al. (2025) and unknown to 
us at the start of our investigation, the species has already 
been detected in the region in June 2024 and in April 
2025. We tracked the presence of this parasitoid in the 
Grenzach Boxwood Forest throughout the season 2025. 
Accordingly, it can be assumed that the species has estab-
lished itself here. This allows us to predict the prospects 
for boxwood recovery due to the unexpected appearance 
of this antagonist.

Methods
Three surveys were conducted in the nature reserves of 
the Grenzach Boxwood Forest (about 150 ha, 47.555°N, 
7.673°E) on May 08/09, June 19/20, and August 25/26, 
2025. After consulting with the responsible nature conser-
vation authority and receiving the approval for collection, 
we limited our sampling to the arthropod fauna found 
directly on boxwood trees. We took visual and suction 
samples as well as beating samples. Here we report only 
on the results of direct sampling of BTM larvae and their 
leaf cocoons. To collect these, we walked slowly along 
marked hiking trails in the forest (Bauckner et al. 2005) 
and carefully examined box trees near the trails for feed-
ing damage. During each survey, BTM larvae and sever-
al pupae were collected. In addition, oval cocoons were 
found inside some of the leaf cocoons formed by BTM 
(Fig. 1). All collected insects and cocoons were taken to 
the laboratory and incubated in a climate chamber at 23 ± 
2 °C, 70 ± 10% relative humidity, and long day conditions 
(16 h light/8 h darkness) until hatching. It was not possible 
to rear the BTM larvae collected on the first date because 
no Buxus spp. foliage was available. We thus froze the lar-
vae immediately after collection and dissected them to de-
termine whether they were infested with any parasitoids.

From the collected parasitoid cocoons inside BTM leaf 
cocoons, at least three different hyperparasitoid species as 
well as one primary parasitoid species emerged. Further-
more, parasitoid larvae were found in dissected BTM lar-
vae. Single specimens were subjected to molecular anal-
ysis. DNA extraction was done following the protocol of 
Cruaud et al. (2019) without destruction in the case of 
adult wasps to maintain them for further morphological 
identification. Standard PCR conditions were used for am-
plification of the target sequence COI region (cytochrome 
c oxidase subunit I) using primers LCOI490 (5-GGT-
CAACAAATCATAAAGATATTGG-3) and HCO2198 
(5-TAAACTTCAGGGTGACCAAAAAATCA-3) (Fol-
mer et al. 1994). Furthermore, also primer Hym28S-F 
(5´- GTAAACCTGAGAAACCCAAAAGAT-3´) and 
Hym28S-R (5´- CCTGAAAGTACCCAAAGCAG-
TAG-3´) targeting 28S ribosomal gene (Pook et al. 2017) 
were used. After Sanger sequencing (Microsynth Seqlab 
GmbH, Germany), obtained nucleotide sequences were 
compared with sequences of similar species in GenBank 
using a Nucleotide BLAST search on the National Center 
for Biotechnology Information (NCBI) platform.

Several specimens were determined morphologically 
by one of the authors (M. Riedel) and compared also with 
available reference material.

Results

All detected parasitoid cocoons (Fig. 1) were found in-
side BTM leaf cocoons. Beside the parasitoid cocoon, the 
head capsule and the larval skin of the host were visi-
ble (Fig. 2). At the first sampling event, five parasitoid 
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cocoons were collected, from which one was already 
empty and four were hyperparasitized (Table 1). Three 
hyperparasitoids emerged from the cocoons in the labora-
tory. Two were ichneumonids (one male, one female) and 
belong to a Mesochorus species (det. M. Riedel). From 
the third one, a chalcidoid wasp emerged. The last cocoon 
was opened and the dead parasitoid inside was success-
fully barcoded as Mesochorus sp. by Hym28S primer.

At the second sampling event, six parasitoid cocoons 
were collected. Two of them were empty but showed the 
emergence holes of the chalcidoid and the primary parasit-
oid. The other four cocoons did not develop and after dis-
section showed deceased larval or pupal remains. At the 
third sampling event, we collected 19 parasitoid cocoons. 
We obtained in total three primary parasitoids (all females) 
belonging to the ichneumonid subfamily Campopleginae, 
after incubation in the laboratory (Fig. 3). Twelve cocoons 
were already left, three other cocoons remained intact and 
one was hyperparasitized by a chalcidoid wasp.

At the first survey (beginning of May), we collected 
22 BTM larvae from different places within the forest. 
After freezing, all were dissected under the stereomicro-
scope and 72% of them contained a parasitoid larva (1st 
caudata-stage (Fig. 4) or 2nd to 3rd instar parasitoid larva 
(Fig. 5)). Molecular analysis was conducted for some of 
them. According to the barcoding using COI primers, the 
obtained sequences matched the published one with ac-
cession number PP234971.1 (Eriborus sp. from Korea; 
Kim et al. (2024)) to 100%. When using Hym-28S prim-
ers, in some larvae a possible hyperparasitization by a 
Mesochorus sp. was also detected.

In the second survey (mid of June), only one BTM lar-
va was found in the field. It was reared further in the labo-
ratory and a parasitoid cocoon developed one week later. 
On 6th of July, a Campopleginae female emerged from this 
cocoon. Provided with BTM host larvae, honey and wa-
ter, this female was kept in a rearing cage and survived for 

Figure 1. Parasitoid cocoon found inside the leaf cocoon of 
BTM, collected in the Grenzach Boxwood Forest at 19.06.25. 
Scale bar: 2000 µm. Picture: A. Herz, JKI.

Figure 2. Parasitoid cocoon beside beside the remains of the 
host larva, including the head capsule of the host. Scale bar: 
1000 µm. Picture: A. Herz, JKI.

Figure 3. Adult Campoplegine female: Eriborus sp. reared 
from C. perspectalis that had been collected in the Grenzach 
Boxwood Forest. Picture: M. Pink, JKI.

Figure 4. Young parasitoid larva dissected from a BTM-lar-
va that had been collected in the Grenzach Boxwood Forest on 
09.05.25. Scale bar 200 µm. Picture: A. Herz, JKI.

http://www.ncbi.nlm.nih.gov/nuccore/PP234971.1
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more than nine weeks. The provision of host larvae was 
limited, nevertheless the female produced two progeny 
parasitoid cocoons from which one F1 female emerged. 
Thus, thelytoky of this parasitoid was confirmed.

In the third survey (end of August), again few BTM 
larvae were observed in the field and we collected 15 
BTM larvae in total for further rearing in the laboratory. 
From these, we obtained nine parasitoid cocoons (para-
sitism rate 60%), from which six females hatched after 
about one week.

In total, we obtained ten living females belonging to 
Campopleginae from our field collection of parasitized 
BTM in the Grenzach Boxwood Forest. Several were bar-
coded by using primers mentioned above. The molecular 
analysis using COI primers revealed again 100% iden-
tity to the published nucleotid sequence with accession 
number PP234971.1. (Eriborus sp. from Korea; Kim et 
al. (2024)). Barcodes obtained from one parasitoid larva 
(JKI-Code: 250509-2.1.-L1-P01) and two females (JKI-
Code: 250826-11, 250826-12) were deposited in GenBank 
(accession numbers PX734134, PX734135, PX734136). 
One of these females (250826-11) was also examined for 
the morphological characters after DNA-extraction.

The comparison of the morphological characters (fe-
males 250620-04, 250826-11; det. Riedel) suggests that this 
parasitoid belongs to the genus Eriborus, however it differs 
from all known European Eriborus species (see Horstmann 
1987; Haraldseide 2023). The morphology is indeed identi-
cal with the one described by Kim et al. (2024) as Eriborus 
sp. This parasitoid species will be formally described in a 
separate paper in the near future together with the observed 
hyperparasitoid Mesochorus sp. mentioned above. The 
specimens are actually deposited in the private collection 
of one of the authors (M. Riedel) but will be permanent-
ly deposited in the Zoologische Staatssammlung Munich 
(ZSM, Bavarian State Collection of Zoology).

Discussion

The main objective of our study was to investigate whether, 
almost 20 years after the arrival of BTM, new host-para-
sitoid associations between native parasitoids and the in-
troduced host could have developed. In Germany, this has 
been confirmed for some tachinid fly species (Nemorilla 
floralis (Fallén), Pseudoperichaeta nigrolineata (Walker) 
according to Tschorsnig (2017); Compsilura concinnata 
(Meigen), Herz and Lüdke, unpublished). However, the 
Campoplegine parasitoids reared from our BTM materi-
al showed morphological and molecular characters of the 
species that had been reared from BTM in South Korea in 
the years 2022 and 2023 for the first time (Kim et al. 2024). 
Independently of our research and just one month before 
our official faunistic survey started in May 2025, a Swiss 
team collected BTM larvae in Switzerland and also in 
Grenzach-Wyhlen from which parasitoids emerged. They 
were identified as the same Eriborus sp. (Kenis et al. 2025). 
Thus, the species is already present in Switzerland too.

It is possible that this Eriborus species was accidental-
ly introduced to the first locations of the BTM invasion 
near Weil am Rhein and Basel in the late 2000s. On the 
other hand, it could also be the case that it has only recent-
ly reached this region, as Kenis et al. (2025) report the dis-
covery of this Eriborus sp. during an insect survey in Ba-
sel in June 2024. In any case, the thelytoky, long survival 
time and probably also the high host searching ability of 
this potentially specific parasitoid certainly favour the suc-
cessful establishment of even few introduced specimens. 
But becoming easily a victim of European hyperparasitoid 
species, as well as intensive pesticide treatment of BTM 
hosts or the removal of boxwood plants from ornamen-
tal plantings, may have hampered the rapid population 

Figure 5. Parasitoid larva from a dissected BTM-larva that had 
been collected in the Grenzach Boxwood Forest on 09.05.25. 
This parasitoid larva was positive for Eriborus sp. (COI primer) 
and Mesochorus sp. (HYM28S primer), thus hyperparasitized. 
Scale bar 1000 µm. Picture: A. Herz, JKI.

Table 1. Number of parasitoids (Eriborus sp.) and hyperparasi-
toids, dissected from collected larvae of the box tree moth Cydal-
ima perspectalis (BTM) or collected as parasitoid cocoons inside 
leaf cocoons of the host at the Grenzach Boxwood Forest in 2025.

1st Survey 2nd Survey 3rd Survey
08./09.05.25 19./20.06.25 25./26.08.25

Collected BTM larvae 22 1 15
Larvae parasitized by 
Eriborus sp.

16 1 9

Hyperparasitized larvae ≥ 2 0 0
Collected Eriborus sp. 
cocoons

5 6 19

Hyperparasitized by 
Mesochorus

3 n.d. n.d.

Hyperparasitized by 
Theronia1

0 1 n.d.

Hyperparasitized by 
Chalcidoidea

1 1 1

1: A known pseudohyperparasitoid, e.g. a parasitoid species that parasitis-
es other parasitoids but only once they have left the primary host (Broad 
et al. 2018). Here, the parasitoid was found as a cadaver in a Campople-
gine cocoon and barcoded with Hym28S as Theronia sp. (EU378804.1). 
n.d.: not determined because some cocoons were already empty.

http://www.ncbi.nlm.nih.gov/nuccore/PP234971.1
http://www.ncbi.nlm.nih.gov/nuccore/PX734134
http://www.ncbi.nlm.nih.gov/nuccore/PX734135
http://www.ncbi.nlm.nih.gov/nuccore/PX734136
http://www.ncbi.nlm.nih.gov/nuccore/EU378804.1
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growth of this species and its spread to other regions out-
side the Grenzach Boxwood Forest or neighbouring sites. 
We have found at least three species of hyperparasitoids, 
parasitizing larvae or cocoons of the primary parasitoid 
during the whole season, albeit at low numbers. Their role 
has yet to be clarified as to whether they have a harmful 
or rather stabilizing effect on the trophic cascade of Buxus 
sp., BTM and parasitoids (Poelman et al. 2022).

When we began our visits in 2025, we expected to find 
only single patches of surviving box trees in the Grenzach 

Boxwood Forest according to previous reports (John and 
Schuhmacher 2013; Kenis et al. 2013). However, it ap-
pears that the boxwood is currently recovering (Fig. 6) 
and even older trees have several years old, almost un-
damaged foliage (Fig. 7). In addition, the overall pres-
ence of BTM was rather low throughout the season. Fur-
ther observations will be necessary in the coming years 
to track the population dynamics of the herbivore, its 
antagonist, and its hyperparasitoids, as well as the status 
of the Buxus stands in Grenzach-Wyhlen. At present the 
qualitative impression is rather positive, in contrast, for 
example, to the situation in the boxwood forests further 
north at the river Moselle, where mass outbreaks of BTM 
occurred in 2025 (own observation).

Given the possible origin of the parasitoid in Asia and 
its high host specificity (still to be confirmed) for BTM, 
we can assume another case of “accidental” biological 
control (Weber et al. 2021; Fenn-Moltu et al. 2024; Kenis 
et al. 2025) in Germany, in addition to recent evidence 
for other host/parasitoids systems (Dieckhoff et al. 2021; 
Martin et al. 2023). We assume that the further spread 
and establishment of this species may help to limit mass 
outbreaks of BTM and to save box trees especially in na-
ture reserves where the use of insecticides is prohibited. 
However, at least in Germany and across borders to other 
countries, regions with natural boxwood are quite disjunct. 
Larger ornamental plantings in parks or gardens have al-
ready been displaced or are treated with frequent cutting 
and insectide applications to remove all BTM larvae. This 

Figure 6. Boxwood Forest Grenzach-Wyhlen in 2025: location 
where the first five parasitoid cocoons were found (09.05.2025). 
Picture: A. Herz, JKI.

Figure 7. Left: Understorey boxwood, showing several annual shoots undestroyed, along the hiking trail in the Boxwood Forest at 
Grenzach-Wyhlen (09.05.25). Right: BTM-leaf cocoon with parasitoid cocoon inside on boxwood (19.06.25). Pictures: A. Herz, JKI.



bulletinofinsectology.org

Annette Herz et al.: Parasitoid of Box tree moth18

situation makes it difficult for the parasitoid to success-
fully establish itself in a particular location without a host 
reservoir. As consequence, wasps need to disperse over 
a wider spatial range without host and its host plant. Our 
monitoring in 2025 was limited to the natural boxwood 
sites at Rhine (Grenzach-Wyhlen) and Moselle (around 
Bad Bertrich, Treis-Kalden) as well as a few irregular 
checks in other parks in southwestern Germany. However, 
it was only in the Grenzach Boxwood Forest, where we 
were able to observe the cocoons of Eriborus sp.

Even so, Kenis et al. (2025) found parasitized BTM 
larvae in ornamental plantings in Switzerland.

Hence, introducing this parasitoid into gardens and 
parks with extensive boxwood plantations could be of in-
terest, as it could reduce the overall prevalence of BTM 
in this situation. Historic gardens often contain older box-
wood stands with larger trees alongside the strictly formal, 
typically Baroque hedges. Parasitoids and hosts could sur-
vive in latent densities in such “forest corners.” It might 
therefore be advisable to actively release and establish the 
parasitoid in locations outside its currently known range. 
In this case, at least in Germany, approval from the nature 
conservation authority is likely to be required which also 
stipulates a risk assessment for non-target species. In addi-
tion to monitoring the spatial and temporal occurrence of 
Eriborus sp., its host range and possible non-target effects 
must now be clarified – and this requires further research.

Author contributions

Conceptualization, investigation, data curation and anal-
ysis: all authors. Original draft preparation: Annette Herz. 
Review and editing: Danilo Lüdke, Matthias Riedel. All 
authors have read and agreed to the published version of 
the manuscript.

Acknowledgements

We would like to thank forester Theresa Faust for intro-
ducing us into the Boxwood Forest at Grenzach-Wyhlen, 
Bernd Künemund and Annette Kislat from the regional 
council Freiburg (Referat 56 and Referat 55) and Claudia 
Salach from the local nature protection agency Lörrach 
for allowing us to collect arthropods in the nature pro-
tected areas. We also thank Charlotte Arent for techni-
cal assistance and performing the molecular techniques 
to allow barcoding of parasitoids. The work was par-
tially funded by the EUPHRESCO project 2021-C-382 
(Potential for using IPM tools to eradicate box tree moth 
(Cydalima perspectalis) incursions (ConCydalima)).

References

Anonymous (2025) Buchswald bei Grenzach-Wyhlen. https://de.wikipe-
dia.org/wiki/Buchswald_bei_Grenzach [accessed 01. October 2025]

Bauckner H, Vogt B, Wendt G, Richter E, Reimann R, Wider H (2005) 
Unterwegs im Wald von Grenzach-Wyhlen. Buchswald – Rusch-
bachtal – Vogelwelt – Geschichte – Geologie – Wanderwege am Din-
kelberg. Greiner, Remshalden, 126 pp. [ISBN 978-3-935383-78-3]

Brinquin AS, Muller L, Correard M, Gili A, Pénigot W (2024) Record 
of natural parasitoids of the box tree moth, Cydalima perspectalis 
(Walker, 1859) in France (Lepidoptera, Crambidae). Bulletin de 
la Société entomologique de France 129(3): 359–364. https://doi.
org/10.32475/bsef_2334

Broad GR, Shaw MR, Fitton MG (2018) Ichneumonid wasps 
(Hymenoptera: Ichneumonidae): their Classification and Biology. 
Handbooks for the Identification of British Insects. Vol 7. Part 
12. Royal Entomological Society, London, 418 pp. https://doi.
org/10.1079/9781800625471.0000

Budziszewska M, Bereś PK (2024) The box tree moth Cydalima per-
spectalis: a review of biology, invasiveness, management practices 
and future perspectives of control strategy in Europe. Journal of 
Plant Protection Research 64(4): 275–286. https://doi.org/10.24425/
jppr.2024.152886

Coyle DR, Adams J, Bullas-Appleton E, Llewellyn J, Rimmer A, 
Skvarla MJ, Smith SM, Chong JH (2022) Identification and 
Management of Cydalima perspectalis (Lepidoptera: Crambidae) in 
North America. Journal of Integrated Pest Management 13(1): 24. 
https://doi.org/10.1093/jipm/pmac020

Cruaud A, Nidelet S, Arnal P, Weber A, Fusu L, Gumovsky A, Huber 
J, Polaszek A, Rasplus JY (2019) Optimized DNA extraction and 
library preparation for minute arthropods: Application to target 
enrichment in chalcid wasps used for biocontrol. Molecular 
Ecology Resources 19(3): 702–710. https://doi.org/10.1111/1755-
0998.13006 [PMID: 30758892]

Dieckhoff C, Wenz S, Renninger M, Reißig A, Rauleder H, Zebitz CPW, 
Reetz J, Zimmermann O (2021) Add Germany to the list—adven-
tive population of Trissolcus japonicus (Ashmead) (Hymenoptera: 
Scelionidae) emerges in Germany. Insects 12(5): 414. https://doi.
org/10.3390/insects12050414

Fenn-Moltu G, Liebhold AM, Weber DC, Bertelsmeier C (2024) Path-
ways for accidental biocontrol: The human-mediated dispersal of 
insect predators and parasitoids. Ecological Applications 34: e3047. 
https://doi.org/10.1002/eap.3047

Ferracini C, Pogolotti C, Mancardi P, Miglio M, Bonelli S, Barbero F 
(2022) The Box tree moth: An invasive species severely threatening 
Buxus natural formation in NW Italy. Forests 13(2): 178. https://doi.
org/10.3390/f13020178

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R (1994) DNA prim-
ers for amplification of mitochondrial cytochrome c oxidase subunit 
I from diverse metazoan invertebrates. Molecular Marine Biology 
and Biotechnology3(5): 294–299. [PMID: 7881515]

Fuchs G (1979) Das Naturschutzgebiet Buchswald bei Grenzach. In: 
Landesanstalt für Umweltschutz Baden-Württemberg (Ed.) Der 
Buchswald bei Grenzach (Grenzacher Horn). Die Natur- und Land-
schaftsschutzgebiete Baden-Württembergs, Band 9, Institut für 
Ökologie und Naturschutz, Karlsruhe, 462 pp.

Göttig S, Herz A (2016) Are egg parasitoids of the genus Trichogramma 
(Hymenoptera: Trichogrammatidae) promising biological control 
agents for regulating the invasive Box tree pyralid, Cydalima per-
spectalis (Lepidoptera: Crambidae)? Biocontrol Science and Tech-
nology 26(11): 1471–1488. https://doi.org/10.1080/09583157.2016
.1211990

https://de.wikipedia.org/wiki/Buchswald_bei_Grenzach
https://de.wikipedia.org/wiki/Buchswald_bei_Grenzach
https://doi.org/10.32475/bsef_2334
https://doi.org/10.32475/bsef_2334
https://doi.org/10.1079/9781800625471.0000
https://doi.org/10.1079/9781800625471.0000
https://doi.org/10.24425/jppr.2024.152886
https://doi.org/10.24425/jppr.2024.152886
https://doi.org/10.1093/jipm/pmac020
https://doi.org/10.1111/1755-0998.13006
https://doi.org/10.1111/1755-0998.13006
https://doi.org/10.3390/insects12050414
https://doi.org/10.3390/insects12050414
https://doi.org/10.1002/eap.3047
https://doi.org/10.3390/f13020178
https://doi.org/10.3390/f13020178
https://doi.org/10.1080/09583157.2016.1211990
https://doi.org/10.1080/09583157.2016.1211990


Bulletin of Insectology 79 2026, 13–19

bulletinofinsectology.org

19

Haraldseide H (2023) Two new species of campoplegine ichneumonid 
wasps (Hymenoptera, Ichneumonidae, Campopleginae) from 
Germany. Norwegian Journal of Entomology 70: 132–137.

Horstmann K (1987) Die europäischen Arten der Gattungen Echthrono-
mas Förster und Eriborus Förster. Nachrichtenblatt der Bayerischen 
Entomologen 36: 57–67.

John R, Schumacher J (2013) Der Buchsbaum-Zünsler (Cydalima per-
spectalis) im Grenzach-Wyhlener Buchswald. Invasionschronik 
und Monitoringergebnisse. Gesunde Pflanzen 65: 1–6. https://doi.
org/10.1007/s10343-013-0292-7

Kenis M, Nacambo S, Leuthardt FLG, Domenico FDi, Haye T (2013) 
The box tree moth, Cydalima perspectalis, in Europe: horticultural 
pest or environmental disaster? Aliens: The Invasive Species Bulle-
tin 33(33): 38–41.

Kenis M, Klopfstein S, Lee M, Lee S, Seehausen ML (2025) Will 
an accidentally introduced parasitoid save European box trees? 
CABI Agriculture and Bioscience 6: 0081. https://doi.org/10.1079/
ab.2025.0081

Kim B-C, Sul SG, Park IK (2024) Morphological and biological char-
acteristics of Eriborus sp. (Hymenoptera: Ichneumonidae), a par-
asitoid wasp of Cydalima perspectalis (Lepidoptera: Crambidae). 
Journal of Economic Entomology 117(4): 1564–1571. https://doi.
org/10.1093/jee/toae143

Krüger EO (2008) Glyphodes perspectalis (Walker, 1859) – Neu für 
die Fauna Europas (Lepidoptera: Crambidae). Entomologische Zeit-
schrift 118(2): 81–83.

López C, Las Heras S, Garrido-Jurado I, Quesada-Moraga E, Eizaguirre 
M (2022) Survey of natural enemies of the invasive Boxwood moth 
Cydalima perspectalis in Southwestern Mediterranean Europe and 
biocontrol potential of a native Beauveria bassiana (Bals.-Criv.) Vuill. 
Strain. Insects 13(9): 781. https://doi.org/10.3390/insects13090781

Martin J, Vogel J, Peters RS, Herz A (2023) First record of Leptopilina 
japonica Novković & Kimura, 2011 (Hymenoptera: Figitidae) in 
Germany, a parasitoid of the Spotted Wing Drosophila Drosophila 
suzukii (Matsumura, 1931) (Diptera: Drosophilidae). Journal of Applied 
Entomology 147: 1067–1073. https://doi.org/10.1111/jen.13182

Martini A, Di Vitantonio C, Dindo ML (2019) Acceptance and suit-
ability of the box tree moth Cydalima perspectalis as host for the 
tachinid parasitoid Exorista larvarum. Bulletin of Insectology 72(1): 
150–160.

Mitchell R, Chitanava S, Dbar R, Kramarets V, Lehtijärvi A, 
Matchutadze I, Mamadashvili G, Matsiakh I, Nacambo S, Papazova-
Anakieva I, Sathyapala S, Tuniyev B, Vétek G, Zukhbaia M, Kenis 
M (2018) Identifying the ecological and societal consequences of 
a decline in Buxus forests in Europe and the Caucasus. Biological 
Invasions 20: 3605–3620. https://doi.org/10.1007/s10530-018-
1799-8

Nacambo S, Leuthardt FLG, Wan H, Li H, Haye T, Baur B, Weiss 
RM, Kenis M (2014) Development characteristics of the box-tree 
moth Cydalima perspectalis and its potential distribution in Europe. 
Journal of Applied Entomology 138(1–2): 14–26. https://doi.
org/10.1111/jen.12078

Poelman EH, Cusumano A, de Boe JG (2022) The Ecology of Hyper-
parasitoids. Annual Review of Entomology 67: 143–161. https://doi.
org/10.1146/annurev-ento-060921-072718

Pook VG, Athey KJ, Chapman EG, Clutts-Stoelb SA, Sharkey MJ 
(2017) New PCR primers enhance investigation of host-parasitoid 
food webs. Entomologia Experimentalis et Applicata 162(3): 309–
314. https://doi.org/10.1111/eea.12541

Tschorsnig HP (2017) Preliminary host catalogue of Palaearctic 
Tachinidae (Diptera). http://www.nadsdiptera.org/Tach/WorldTachs/
CatPalHosts/Home.html [accessed on 20. December 2025]

Wan H, Haye T, Kenis M, Nacambo S, Xu H, Zhang F, Li H (2014) 
Biology and natural enemies of Cydalima perspectalis in Asia: Is 
there biological control potential in Europe? Journal of Applied 
Entomology 138(10): 715–722. https://doi.org/10.1111/jen.12132

Weber DC, Hajek A, Hoelmer KA, Schaffner U, Mason PG, Stouthamer 
R, Talamas EJ, Buffington M, Hoddle MS, Haye T (2021) 
Unintentional biological control. In: Mason PG (Ed.) Biological 
control: Global impacts, challenges and future directions of 
pest management. CRC Press Taylor & Francis Group; CSIRO 
Publishing, 110–140.

https://doi.org/10.1007/s10343-013-0292-7
https://doi.org/10.1007/s10343-013-0292-7
https://doi.org/10.1079/ab.2025.0081
https://doi.org/10.1079/ab.2025.0081
https://doi.org/10.1093/jee/toae143
https://doi.org/10.1093/jee/toae143
https://doi.org/10.3390/insects13090781
https://doi.org/10.1111/jen.13182
https://doi.org/10.1007/s10530-018-1799-8
https://doi.org/10.1007/s10530-018-1799-8
https://doi.org/10.1111/jen.12078
https://doi.org/10.1111/jen.12078
https://doi.org/10.1146/annurev-ento-060921-072718
https://doi.org/10.1146/annurev-ento-060921-072718
https://doi.org/10.1111/eea.12541
http://www.nadsdiptera.org/Tach/WorldTachs/CatPalHosts/Home.html
http://www.nadsdiptera.org/Tach/WorldTachs/CatPalHosts/Home.html
https://doi.org/10.1111/jen.12132

	Here I am! Evidence of a Hymenopteran larval parasitoid attacking the Box tree moth, Cydalima perspectalis (Walker, 1859) (Lepidoptera, Crambidae) in Germany confirmed
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Author contributions
	Acknowledgements
	References



