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The box tree moth, Cydalima perspectalis (Walker, 1859) (Lepidoptera: Crambidae), 
is a Lepidoptera native from East Asia (Mally & Nuss, 2010), which was unintentionally 
introduced into Europe in 2007, through the trade and transport of infested boxwood 
(Leuthardt, 2010; Van der Straten & Muus, 2010), and was identified for the first time 
in France in 2008 (Feldtrauer et al., 2009). This species has a strong invasive capacity. 
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Abstract. – The present study aims to highlight the box tree moth, Cydalima perspectalis (Walker, 1859) 
(Lepidoptera: Crambidae), as a potential new host for European autochthonous parasitoids. Thus, 192 
pupae showing signs of parasitism were collected in situ, to identify the possible emerging parasitoids 
in the laboratory. Seven parasitoids emerged: one Tachinidae belonging to the species Compsilura 
concinnata (Meigen, 1824) (Diptera); three Ichneumonidae belonging to the species Theronia atalantae 
(Poda, 1761) (Hymenoptera); and three Ichneumonidae belonging to the species Pimpla turionellae 
(Linnaeus, 1758) (Hymenoptera). The discovery of new species of natural parasitoids of C. perspectalis 
thus represents an interesting perspective in regulating of this pest in natural environments. 

Résumé. – Recensement de parasitoïdes naturels de la pyrale du buis, Cydalima perspectalis (Walker, 
1859), en France (Lepidoptera, Crambidae). La présente étude a pour objectif de mettre en évidence 
la pyrale du buis, Cydalima perspectalis (Walker, 1859) (Lepidoptera : Crambidae), en tant que potentiel 
nouvel hôte pour des parasitoïdes autochtones européens. Ainsi, 192 chrysalides présentant des signes 
de parasitisme ont été prélevées in situ, afin d’identifier au laboratoire les éventuels parasitoïdes 
émergeants. Sept parasitoïdes ont émergé : une Tachinidae appartenant à l’espèce Compsilura concinnata 
(Meigen, 1824) (Diptera) ; trois Ichneumonidae appartenant à l’espèce Theronia atalantae (Poda, 
1761) (Hymenoptera) ; et trois Ichneumonidae appartenant à l’espèce Pimpla turionellae (Linnaeus, 1758) 
(Hymenoptera). La découverte de nouvelles espèces de parasitoïdes naturels de C. perspectalis repré
sente ainsi une perspective intéressante dans la régulation de ce ravageur en milieu naturel. 
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Due to its recent and rapid colonization of the European continent, few natural 
enemies have yet been identified (Nacambo, 2012; Wan et al., 2014). 

Currently, several parasitoids and natural predators of the box tree moth are 
known (Wan et al., 2014; Göttig & Herz, 2016; Martini et al., 2019; Bird et al., 2020). In 
its native area, the parasitic complex of C. perspectalis is large and includes oophagous, 
larval and pupal parasitoids (Wan et al., 2014). In Europe, two generalist parasitoids 
of Lepidoptera, Pseudoperichaeta nigrolinerata (Walker, 1853) (Diptera: Tachinidae) 
and Apechthis compunctor (Linnaeus, 1758) (Hymenoptera: Ichneumonidae), have 
been found in natural environment at very low levels of occurrence (Nacambo, 2012; 
Wan et al., 2014). In laboratory conditions, several species of Trichogramma Westwood, 
1833 (Hymenoptera: Trichogrammatidae) have shown parasitism efficiency (Göttig 
& Herz, 2016), but this efficiency under natural conditions is not yet known. Alkaloids 
present in box tree moth larvae represent a brake on the development of the cycle of 
several parasitoids such as Exorista larvanum (Linnaeus, 1758) (Diptera: Tachinidae) 
(Martini et al., 2019) or Bracon hebetor (Say, 1836) (Hymenoptera: Braconidae) 
(Tunca Cosic et al., 2023). This article presents the results of a study carried out in 
2020, whose objectives were to highlight the box tree moth as a potential new host 
for autochthonous parasitoids and to expand the list of potential known biological 
regulators of this pest.

Materiel and methods

Two samples of box tree moth were collected, on June 10th and 16th 2020, on the 
Col d’Ey, in the Drôme Provençale, France [44°18’N 5°16’E]. This forest site is located 
on a colonization front zone of the box tree moth and is particularly interesting to 
observe a possible ecological response in progress. A total of 192 pupae with sting 
marks, a sign of parasitism, were collected from this site during the two sessions. 
The pupae were then isolated in individual tubes in the laboratory and kept at a 
temperature of 22°C, 60% RH, and in natural photoperiod.

Observations

Of the 192 pupae collected from the natural environment, 148 (77%) resulted in 
the emergence of moths. Of the latter, 28 (19%) showed signs of disability and sting 
marks on adult bodies. Of the 44 pupae that did not produce moths, seven parasitoids 
emerged between the 26th June 2020 and the 6th July 2020. An individual was 
identified as belonging to the species Compsilura concinnata (Meigen, 1824) (Diptera: 
Tachinidae). Two species of Ichneumonidae (Hymenoptera) were also identified: 
three individuals (1 female and 2 male) were identified as belonging to the species 
Theronia atalantae (Poda, 1761) (Ichneumonidae: Pimplinae). In addition, three other 
individuals (3  females) were identified as being Pimpla turionellae (Linnaeus, 1758) 
(Ichneumonidae: Pimplinae).

Discussion

Theronia atalantae is a common species and very widely distributed throughout 
the Palearctic region, including the occurrence area of C. perspectalis (Uchida, 1928). 
This species can be found both in an open environment (rich meadow, wasteland) 
and in a closed environment (deciduous woodlands). This species appears to be a 
hyperparasite of other Ichneumonidae Latreille, 1802, Braconidae Nees, 1811 or 
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Tachinidae Fleming, 1821, attacking Lepidoptera (Aubert, 1969; Kasparyan, 1981; 
Jacobs, 2009; Shaw et al., 2009). Theronia atalantae therefore does not seem to be directly 
associated with Cydalima perspectalis, but with its parasitoids. In France, the known 
imago flight period extends from June to August (Robert, 2013), but the species seems 
active from May until October in Germany (Jacobs, 2009).

In Europe, among the subfamily Pimplinae Wesmael, 1845, T. atalantae can be 
recognized by: the smooth, unsculptured tergites; the very large tarsal claws, with a 
conspicuous long flattened bristle; and the body almost entirely orange (Fitton et al., 
1988; Kolarov, 1997; Varga, 2017) (fig. 1-6).

The second species, Pimpla turionellae, is also a common species and widely 
present in the Palaearctic, including the occurrence area of C. perspectalis (Uchida, 
1928; Kim, 1955). Unlike the previous species, it seems more restricted to deciduous 

Fig. 1-6. – Theronia atalantae (Poda), some identification criteria. – 1, Lateral habitus. – 2, Large claws (in 
green), with silk that turns black at the tip (in red). – 3, Forewing with sessile areolet, two bullae, and with 
the first segment of M (0.39 mm – in red) longer than the second (0.16 mm – in blue); hindwing view with 
2/CU joining 1/CU closer to M than to 1A (in green). – 4, Mesopleuron without sternaulus (in green) but 
with slightly angular mesopleural cleft (in red); propodeum with carinae (including transverse, in yellow) 
and elongated propodeal spiracle (in blue). – 5, First abdominal segment short and thick, spiracle slightly 
before the middle (in red); sternite ending before the spiracle (in blue). – 6, Dorsal view of tergites (in red).
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woodlands and hedges, and it is more rarely found in open areas. This species is 
parasitic on a wide range of Lepidoptera among the Psychidae Boisduval, 1828, 
Yponomeutidae Stephens, 1829, Depressariidae Meyrick, 1883, Tortricidae Latreille, 
1803, Pieridae Swainson, 1820, Lycaenidae Leach, 1815, Geometridae Leach, 1815, 
Lymantriidae Hampson, 1893, and Pyralidae Latreille, 1809 (Aubert, 1969; Fitton et 

Fig. 7-11. – Pimpla turionellae (Linnaeus), some identification criteria. – 7, Lateral habitus. – 8, Lateral view 
of head, whitish pubescence (in green), malar space (0.24 mm – in red) smaller than the width of the base 
of the mandible (0.36 mm – in blue). – 9, Forewing view with sessile areolet; two bullae and with the first 
segment of M (0.30 mm – in red) longer than the second (0.15 mm – in blue); hindwing view with 2/CU 
joining 1/CU closer to M than to 1A (in green). – 10, Mesopleuron view of P. turionellae, deep and dense 
dots separated by spaces of the same diameter as the dots (in yellow); mesosoma entirely black (including 
coxae) except for a small white spot at the posterior corner of the pronotum (in red); first abdominal 
segment short, thick and black with spiracle before middle (in blue); sternite stopping before spiracle (in 
green). – 11, Frontal view of head, distance between two ocelli (0.26 mm – in red) greater than between 
ocelli and adjacent eye (0.11mm- in green).
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al., 1988; Varga, 2017). The female of P. turionellae, after being fertilized, generally by 
several males, lays a single egg per host when the latter is at the pupal stage (Meyer, 
2009; Coskun & Kayis, 2017). The known imago flight period in France extends from 
June to September (Robert, 2013). 

In Europe, among the subfamily Pimplinae, P. turionellae can be recognized by: 
the whitish pubescence on the head and the mesosoma; the mesopleura with strong 
and dense punctures; the hind tibia with a distinct subbasal pale ring; and the upper 
hind corner of the pronotum with a long yellow line (Fitton et al., 1988; Kolarov, 1997; 
Varga, 2017) (fig. 7-11).

Another type of parasitism is found in Compsilura concinnata (Meigen, 1824), a 
well-known and widespread polyphagous tachinid. Native to Europa, this parasitoid 
is an extreme generalist, recorded hosts are currently about 275 species: >100 species 
in the Palearctic Region (Herting, 1960), at least 161 species in North America (Arnaud, 
1978), and 59 species in Japan (Shima, 1999). Most of the hosts are lepidopterous 
larvae, but some sawflies and even coleopterans serve as their hosts (Ichiki & Shima, 
2003). This species has already been recorded as a natural parasitoid of box tree moth 
in other countries like Japan and Iran (Wan et al., 2014; Farahani et al., 2018).

Conclusion

This study did not reveal the presence of any parasitoids with a significant impact 
on the Cydalima perspectalis population. However, the parasitoids that have emerged 
now include the box tree moth as a new host. Continued field research is, therefore, 
necessary to find a species with a marked trophic interaction with the box tree moth, 
demonstrating an adaptation of the local entomofauna to this invasive species. To allow 
natural regulation of this pest by parasitoids, it would also be interesting to include in 
the surveys parasitoids attacking pre-imaginal stages, in particular larval parasitoids. 
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