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Abstract: Nine parasitoids of the moth genus Heterogynis are presented: six species of Hymenoptera from the families 
Chalcididae, Eulophidae and Ichneumonidae (Agrothereutes hospes (Tschek), Baryscapus endemus (Walker), Brachymeria 
inermis (Fonscolombe), Diplazon laetatorius (F.), Itoplectis maculator (F.) and Trichomalopsis heterogynidis Graham), and 
three Diptera, family Tachinidae (Compsilura concinnata (Meigen), Exorista segregata (Rondani) and Phryxe hirta (Bigot)). 
Two of these species, Trichomalopsis heterogynidis and Phryxe hirta, are oligophagous parasitoids specialized on the genus 
Heterogynis. We also identified two newly recorded parasitoids of Heterogynis: Brachymeria inermis (Chalcididae) and 
Diplazon laetatorius (Ichneumonidae).
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INTRODUCTION

Heterogynis Rambur is the only genus within the 
family Heterogynidae Hampson and it comprises 
about 15 species [1-3], distributed in Europe and the 
Maghreb region of North Africa. The best known and 
well-investigated species is certainly H. penella (Hub-
ner), which is nowadays considered a species complex 
with geographically isolated populations in spatially 
narrowly-defined habitats [4]. Data on the parasitoids 
of Heterogynis have been published in a few papers 
[5-7], while some sporadic information can be found 
in Herting [8], Ford and Shaw [9], and Ford et al. [10].

Heterogynis species are usually not considered 
as agricultural or forest pests, apart from the newly 
described H. zikici de Freina, which was observed to 
defoliate almost completely Chamaecytisus heuffelii 
on the Vlasina Plateau, Serbia, in 2016. In a previ-
ous work, Žikić et al. [7] cited the Heterogynis species 
found in Serbia as H. sondereggeri de Freina, but it was 
subsequently identified as spec. nov. H. zikici [11]. 

However, most Heterogynis parasitoid communities 
have not been studied yet in detail. 

Herein we present all known parasitoids that have 
been reared from Heterogynis species, revealing rel-
evant information on their biology, other hosts and 
distribution.

MATERIALS AND METHODS

Of about 15 Heterogynis species recorded in the West-
ern Palearctic, we observed six of them where para-
sitoids were registered: H. paradoxa Rambur, (Fig. 1 
A), H. canalensis Chapman, (Fig. 1 B, Figs 2 C, D), H. 
penella (Hubner) (Fig. 1 C), H. chapmani de Freina 
(Fig. 1 E), H. zikici de Freina (Fig. 1 D, Fig. 2 A) and 
H. eremita Zilli, Cianchi, Racheli and Bullini (Fig. 1 F). 
To present the parasitoid community of Heterogynis 
we combined literature and original data. Parasitoids 
were reared in laboratory conditions from previously 
caught Heterogynis larvae. The larvae were put into 
plastic containers covered with muslin cloth to allow 



750 Arch Biol Sci. 2018;70(4):749-755

ventilation. Ecloded parasitoids were subsequently 
collected and conserved in 98% ethanol. The informa-
tion used from the articles is cited in the Introduction. 
The compiled results are presented in Table 1. Original 
data are marked with an asterisk (*).

RESULTS

In total, we list nine parasitoids from the orders Hy-
menoptera and Diptera. From the order Hymenop-
tera, there were six parasitoid species from four fami-
lies: Chalcididae: Brachymeria inermis (Fonscolombe) 
(Fig. 3A); Eulophidae: Baryscapus endemus (Walk-
er) (Fig. 3B); Ichneumonidae: Agrothereutes hospes 
(Tschek) (Fig. 3D); Diplazon laetatorius (F.) (Fig. 3F), 
Itoplectis maculator (F.) (Fig. 3E), and Pteromalidae: 
Trichomalopsis heterogynidis Graham (Fig. 3C). Spe-
cies from the family Tachinidae (Diptera) are Compsil-

ura concinnata (Meigen) (Fig. 3G), Exorista segregata 
(Rondani) (Fig. 3H) and Phryxe hirta (Bigot) (Fig. 3I).

The trophic associations established between par-
asitoids and Heterogynis species are given in Table 1.

Short notes on biology and distribution of 
parasitoids

Chalcididae
*Brachymeria inermis (Fonscolombe) (Fig. 3A)
This is a primary koinobiont parasitoid of larvae from 
the following taxa: Coleoptera, Chrysomelidae: Cas-
sida nebulosa (L.), C. nobilis (L.), C. rubiginosa Müller, 
C. viridis L., Metriona thais Spaeth; Lepidoptera, Co-
leophoridae: Zagulajevia tadzhikiella Danilevsky; Ge-
ometridae: Apocheima cinerarius Erschoff; Nymphali-
dae: Vanessa spp. F.; Tortricidae: Apotomis lutosana 
Kennel, Spilonota ocellana (Denis and Schiffermüller) 

Fig. 1. Six Heterogynis species registered as hosts for nine para-
sitoids: H. paradoxa, Central Spain (A), H. canalensis, northeast 
Spain (B), H. penella, France, Hautes Alpes (C), H. zikici, Serbia 
(D), H. chapmani, Central Spain (E), H. eremita, Southern Italy, 
Abruzzo (F). Scale bar represents a length of 10 mm.

Fig. 2. H. zikici, 3rd in-
star (A), Heterogynis sp. 
cf. zikici, female with 
cocoon, Romania (B), 
H. canalensis, adult in-
star, Northern Spain 
(C) (photo E. Murria 
Beltran), H. canalensis, 
female on her cocoon 
(left), beside that the 
white cocoon (right), 
parasitized by Pteromali-
dae, Northern Spain (D).

Table 1. List of parasitoids of Heterogynis species found in Europe.
Parasitoid Heterogynis species [Country where found]
Brachymeria inermis (Chalcididae)* H. zikici [Serbia]
Baryscapus endemus (Eulophidae) H. penella [?] 
Agrothereutes hospes (Ichneumonidae) H. zikici [Serbia]
Itoplectis maculator (Ichneumonidae)* H. penella [Italy]
Diplazon laetatorius (Ichneumonidae)* H. zikici [Serbia]
Trichomalopsis heterogynidis (Pteromalidae) H. penella cf. [France, Romania]; H. zikici [Serbia]
Compsilura concinnata (Tachinidae) H. canalensis [Spain]; H. penella [France]
Exorista segregata (Tachinidae) H. chapmani, H. paradoxa [Spain]
Phryxe hirta (Tachinidae) H. canalensis [Spain]; H. chapmani, [Spain]; H. paradoxa [Spain]; H. penella [Italy, 

France, Spain]; H. ?penella [Italy]; H. ?penella [Germany]; H. zikici [Serbia] 
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[12,13]. Also, this species behaves as a hyperparasitoid 
attacking primary parasitoids from the family Braco-
nidae (Hymenoptera): Bracon telengai (Muljarskaya), 
Aleiodes bicolor (Spinola) and A. rossicus (Kokujev). 

Distribution: Austria, Croatia, Czech Republic, 
France, Hungary, Italy, Former Yugoslav Republic of 
Macedonia, Romania, Serbia, Slovakia, Spain (main-
land and Balearic Islands) and also Turkey, the Near 
East and the Oriental region [12,14,15]. 

New material collected: ♀2, Serbia, Vlasinsko 
Jezero (lake), 1200 m, 22.06.2017, on Chamaecytisus 
heuffelii. This is a newly recorded parasitoid for the ge-
nus Heterogynis emerged from the pupae of H. zikici. 

Eulophidae
Baryscapus endemus Walker (Fig. 3B)
This is a broad oligophagous parasitoid attacking vari-
ous insects belonging to numerous genera and families 
from different orders. From Coleoptera, Curculionidae: 
Cionus hortulanus (Geoffroy), C. scrophulariae (L.), Hy-
pera postica Gyllenhal, Orchestes fagi (L.), O. quercus 
(L.), Stereonychus fraxini (De Geer); Hemiptera, Coc-
cidae: Sphaerolecanium prunastri (Boyer de Fonsco-
lombe), Kermesidae: Kermes quercus L.; Lepidoptera, 
Coleophoridae: Coleophora alticolella Zeller, C. deaur-
atella Lienig and Zeller, Geometridae: Peribatodes rhom-
boidaria (Denis and Schiffermüller), Gracillariidae: 
Phyllonorycter corylifoliella (Hubner), Ph. pyrifoliella 
(Gerasimov), Parornix petiolella Frey, Phyllocnistis cit-
rella Stainton, Noctuidae: Apterogenum ypsillon (Denis 
and Schiffermüller), Notodontidae: Thaumetopoea pit-
yocampa (Denis and Schiffermüller), Oecophoridae: 
Agonopterix alpigena (Frey), Tortricidae: Clavigesta 
purdeyi (Durrant), Rhyacionia buoliana (Denis and 
Schiffermüller), Yponomeutidae: Argyresthia conjugella 
Zeller, Scythropia crataegella (L.) [13]. 

This species also parasitizes primary parasitoids 
from several other hymenopteran families: Eurytomi-
dae: Bruchophagus gibbus (Boheman), B. platypterus 
(Walker), Eurytoma onobrychidis Nikol’skaya, Braco-
nidae: Apanteles lacteus (Nees), Diolcogaster alvearia 
(F.), Eubazus minutus (Ratzeburg), Pholetesor cir-
cumscriptus (Nees), Triaspis fagi (Ratzeburg), Encyr-
tidae: Holcothorax testaceipes (Ratzeburg), Litomastix 
kriechbaumeri Mayr, Eulophidae: Elachertus olivaceus 
Thomson, Ichneumonidae: Diadegma sp., Pteromali-
dae: Mesopolobus subfumatus (Ratzeburg), Pteromalus 
sp., Trichomalus sp. 

Distribution: Austria, Bulgaria, Czech Republic, 
England, Denmark, France, Germany, Hungary, Iran, 
Ireland, Moldova, Netherlands, North Ireland, Nor-
way, Poland, Russia (Ulyanovsk Oblast), Serbia, Spain 
(mainland), Sweden, Switzerland, Turkey, Ukraine.

Ichneumonidae
Agrothereutes hospes (Tschek) (Fig. 3D)
This is the primary solitary larval/pupal ectoparasi-
toid of Heterogynis zikici de Freina (in Žikić et al. [7] 
cited as H. sondereggeri) where females oviposit in 
mature larvae or prepupae and adults emerge from 
pupae. Agrothereutes hospes is an oligophagous para-
sitoid attacking several hosts, mostly from the family 
Zygaenidae [16,17]. The other known lepidopteran 
hosts are Notodontidae: Drymonia ruficornis (Huf-
nagel) [18], Lasiocampidae: Eriogaster lanestris (L.), 
Psychidae: Canephora hirsuta (Poda) [19], Pyralidae: 
Galleria mellonella (L.), [20], Erebidae: Lymantria dis-
par (L.) [21], Saturniidae: Saturnia spini (Denis and 
Schiffermüller), [22], Tortricidae: Sparganothis pilleri-
ana (Denis and Schiffermüller) [23] and Lycaenidae: 
Lycaena dispar (Haworth). This parasitoid has been 
recorded only from H. zikici. 

Distribution: Austria, Belgium, Bulgaria, Corsica, 
Czech Republic, Finland, France, Germany, Gibraltar, 
Hungary, Iran, Italy, Latvia, Moldova, Norway, Poland, 
Romania, Serbia, Spain (mainland), Sweden, Switzer-
land, Turkey, United Kingdom.

*Diplazon laetatorius (Fabricius) (Fig. 3F)
This is a cosmopolitan solitary larval/pupal parasitoid 
that is the best known from aphidophagous syrphids, 
but also from many other dipterous hosts, and spo-
radically from Coleoptera and Lepidoptera [24-30]. 
Females oviposit in early larval instars, while adults 
emerge from the host’s pupae; parthenogenesis is the 
main kind of reproduction [26]. According to literature 
data, males have been found rarely in North America 
and India [31]. In the host list of D. laetatorius there 
are about 80 species, mainly from Syrphidae (53 spe-
cies), the rest are from Diptera families: Anthomyiidae 
(1), Muscidae (2), lepidopterans: Depressariidae (1), 
Gelechiidae (1), Lymantridae (1), Noctuidae (2), Plutel-
lidae (1), Pyralidae (4), Tortricidae (5), coleopterans: 
Curculionidae (1) Chrysomelidae (2), even Diprionidae 
(1) and Pamphiliidae (1) from the order Hymenoptera. 
For detailed information see Yu et al. [17]. 
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Distribution: present on all continents except Ant-
arctica [17].

New material collected: ♀1, Serbia, Vlasinsko Jez-
ero (lake), 1200 m a.s.l., 22.06.2017, on Chamaecytisus 
heuffelii. 

Itoplectis maculator (Fabricius) (Fig. 3E)
Itoplectis maculator is a typical pupal solitary endopar-
asitoid in which eggs are laid in host pupae where 
larvae finish the development and metamorphosis, 
and afterwards the adults eventually emerge. The first 
record of I. maculator was recorded from Heterogy-
nis penella in Italy [5]. This polyphagous species has 
already been recorded from about 120 lepidopterans, 
attacking more than 50 species from the family Tor-
tricidae: e.g. Pandemis heparana (Denis and Schif-
fermüller) and Tortrix viridana L., Yponomeutidae: 
e.g. Yponomeuta evonymella (L.), Pieridae: Pieris 
brassicae L., several Erebidae: Lymantria dispar and 
Orgyia antiquoides (Hubner), also Zygaenidae spe-
cies such as Zygaena laeta (Hubner), Z. filipendulae 
(L.), Z. lonicerae (Scheven), species from Lepidoptera 
families Geometridae, Noctuidae, Coleophoridae and 
several others [5,17]. Itoplectis maculator has also been 
reported from some coleopterans, Chrysomelidae, 
Curculionidae and from hymenopterans, Diprionidae: 

Diprion pini (L.). This parasitoid species is known to 
be a facultative hyperparasitoid of Braconidae: e.g. 
Aleiodes pallidator (Thunberg) and Macrocentrus lin-
earis (Nees) and about a dozen Ichneumonidae, such 
as Phytodietus polyzonias (Förster) and Hyposoter tri-
color (Ratzeburg) [17]. 

Distribution: Albania, Armenia, Austria, Azerbai-
jan, Belarus, Belgium, Bulgaria, Canary Islands, Cor-
sica, Croatia, Czech Republic, Denmark, Estonia, Fin-
land, France, FYR of Macedonia, Georgia, Germany, 
Greece, Hungary, Iran, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Moldova, Mongolia, Montene-
gro, Morocco, Netherlands, Norway, Poland, Portugal, 
Romania, Russia, Serbia, Slovakia, Spain (mainland), 
Sweden, Switzerland, Tunisia, Turkey, Ukraine, United 
Kingdom [17].

Pteromalidae
Trichomalopsis heterogynidis Graham (Fig. 3C)
Trichomalopsis heterogynidis has been recorded as a 
primary parasitoid of two species of Heterogynis, H. 
penella [32] from France and Romania (de Freina; per-
sonal observation) and from H. zikici (in Žikić et al. 
[7] as H. sondereggeri). Trichomalopsis heterogynidis is 
also a hyperparasitoid of the tachinid species Phryxe 
hirta [7,13,32].

Distribution: France, Romania and Serbia.
New material collected: Serbia, Vlasinsko Jez-

ero (lake), 1200 m a.s.l., [30.6.2016, ♂30,♀63]; 
[22.06.2017, ♂22, ♀33], leg. V. Žikić and S. S. 
Stanković.

Tachinidae
Compsilura concinnata (Meigen) (Fig. 3G)
This polyphagous larval parasitoid is native to Eu-
rope and introduced in the USA. It attacks more than 
200 host species, mainly from Lepidoptera, Erebidae: 
e.g. Euproctis chrysorrhoea (L.), Leucoma salicis (L.), 
Lymantria dispar, Pieridae: Pieris brassicae (L.), P. ra-
pae (L.) Lasiocampidae: Malacosoma neustria Hub-
ner, Nymphalidae: Aglais milberti (Godart), Nymphalis 
antiopa (L.), N. vaualbum (Denis and Schiffermüller) 
and also some Noctuidae, Geometridae, Papilionidae, 
Saturniidae, etc., and from Coleoptera, Curculionidae: 
Pissodes Germar and sawflies families such are Cimbi-
cidae, Diprionidae, Pamphiliidae, Tenthredinidae [33].

Distribution: Compsilura concinnata is recorded 
throughout Europe, except for Belarus, Estonia, Fin-

Fig. 3. Parasitoids of six Heterogynis species found in Europe: 
Brachymeria inermis (A), Baryscapus endemus (B), Trichomalopsis 
heterogynidis (C), Agrothereutes hospes (D), Itoplectis maculator 
(E), Diplazon laetatorius (F), Compsilura concinnata (G), Exorista 
segregata (H), Phryxe hirta (I). Scale bars below each species image 
represent a length of 1 mm.
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land, Iceland, Latvia, Lithuania and Norway. It is also 
widespread in Russia and Asia: China, Georgia, India, 
Indonesia, Iran, Israel, Japan, Korea, Lebanon, Paki-
stan and Turkey. In Africa, it is only recorded from 
Morocco, in America from Barbados, Canada and 
USA, and also in Australia [34-37].

Exorista segregata (Rondani) (Fig. 3H)
This fly is only recorded from two species of Heter-
ogynis, H. canalensis and H. paradoxa from Spain. 
The species is recorded from over 50 lepidopteran 
species such as: Pieridae: Aporia crataegi (L.), Pieris 
brassicae, [38]; Erebidae: Leucoma salicis, Euproctis 
chrysorrhoea (L.), Noctuidae: Acronicta rumicis (L.), 
Sesamia nonagrioides (Lefebvre), Spodoptera exigua 
(Hubner), Erebidae: Lymantria dispar (L.), Utetheisa 
pulchella (L.), Lasiocampidae: Malacosoma neustria 
(L.), Dendrolimus pini (L.), Psilogaster loti (Ochsen-
heimer), Notodontidae: Thaumetopoea pityocampa 
(Denis and Schiffermüller), T. solitaria (Freyer), T. 
wilkinsoni Tams, Phalera bucephala (L.) [35-37].

Distribution: Egypt, France, Hungary, Italy, Leba-
non, Luxembourg, Morocco, Russia, Sardinia, Serbia, 
Spain (mainland), Turkey, Tunisia, USA [15,35,36]. 

Phryxe hirta (Bigot) (Fig. 3I)
This species is a specialized parasitoid of the genus 
Heterogynis [6]. It has already been collected from sev-
eral Heterogynis species: H. penella recorded in France, 
ex H. eremita, H. penella and H. ?penella, from Italy; ex 
H. chapmani and H. paradoxa from Spain [6,36] and 
ex H. zikici from Serbia [7,39]. Distribution: There 
are only a few records of this European species: Czech 
Republic, France, Italy, Serbia and Spain (mainland). 
[7,15,35,36, 39].

DISCUSSION

This contribution to parasitoids of the largely under-
investigated genus Heterogynis represents the first 
comprehensive compilation of data and new, original 
records. Of nine parasitoids listed in Table 1, seven 
have already been reported in several countries. The 
two newly recorded parasitoids are Brachymeria in-
ermis and Diplazon laetatorius, both emerging from 
pupae of H. zikici. The finding of D. laetatorius as a 
parasitoid of H. zikici could be an erroneous record, 

because some experts emphasize that this parasitoid is 
specialized to parasitize only hover flies [30]. On the 
other hand, D. laetatorius has also been sporadically 
reported from some Coleoptera and Lepidoptera [26-
28]; see the list of other host families in the results. 

According to our results it seems that Phryxe hirta 
is a generalist with regard to Heterogynis species, since 
it was found on seven taxa, considering H. penella as 
a different taxon.

From the nine species we report as parasitoids of 
Heterogynis species, seven are more or less common 
parasitoids of many other lepidopteran host. However, 
two species, Trichomalopsis heterogynidis and Phryxe 
hirta, specialize in only parasitizing Heterogynis spe-
cies. Nevertheless, T. heterogynidis can hyperparasitize 
P. hirta when they find themselves in the same host 
individual. 

We can say with some certainty that the speci-
men of Diplazon laetatorius emerged from one of 
the collected pupae of H. zikici since we collected the 
caterpillars and pupae by hand. However, there ex-
ists a small possibility that a syrphid larva came in 
the rearing box with the branches of the host plant. 
Considering that the sampling site for this species is 
accessible to authors of this article, we can investigate 
if the host range of D. laetatorius also includes other 
insect groups, except Syrphidae. 
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