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Abstract

The diversity of species of Cotesia Cameron, 1891 for the territory of Serbia is given as a faunistic survey. The paper
presents the results of research in the period from 1902 to 2021. Literature, databases and new, unpublished records
were combined for a comprehensive list of species, with notes on localities, dates, number and sexes of individuals. In
total, 35 species are presented, of which 11 were registered in Serbia for the first time. The species most often collected
were Cotesia ofella and C. tibialis.
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Introduction

Cotesia Cameron, 1891 is one of the largest genera within the subfamily Microgastrinae (Braconidae) with
about 320 species described worldwide (Fernadez-Triana et al., 2020). They are present on all continents in
almost all types of terrestrial habitats (Yu et al., 2012). All Cotesia species are exclusive internal parasitoids
of Lepidoptera. They may be solitary, such as C. hyphantriae (Riley), C. risilis (Nixon) or C. vestalis (Haliday),
but the vast majority are gregarious. Eggs are laid in the early instars of caterpillars, while the emergence of
parasitoids due to pupation occurs mostly in the last larval stage. The manner of spinning, colour and the
location of parasitoid cocoons are very different, and these phenomena are taken as significant factors in
general identification. Many species have been reported to be broadly oligophagous or even polyphagous,
but this is most likely due to misidentification. It is thought that most Cotesia species act as specialists or
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narrow oligophagous by attacking closely related species of Lepidoptera that most often belong to the same
genus or tribe, less frequently to the same family (Mark R. Shaw personal communication, 2020). Of course,
there are always exceptions when a species parasitizes completely unrelated species. In this case, it may be
that our methods still cannot detect species from the complexes of cryptic taxa such as C. melitacarum
(Wilkinson) (Kankare et al., 2005) or C. tibialis (Curtis) (Nixon, 1974).

The diversity of Microgastrinae, and therefore the genus Cotesia, in Serbia, was researched by Papp (1973;
1975; 1977; 1998; 2009) and Ziki¢ et al. (2015). The presentation of Cotesia diversity offers a compilation of
data collected from Papp’s works, which are mostly cited in two large databases, Fauna Europaea (van
Achterberg, 2013) and TaxaPad (Yu et al., 2012), and a substantial amount of original data collected by the
authors of this study.

Materials and Methods

The literature and new data were used for this study to give a final overview of all Cotesia species that have
been found and identified in the territory of Serbia to date. For a certain number of findings, data on hosts are
also given. New species for the investigated territory are marked by asterisks (*), and new, unpublished
records are written in brackets [ ]. Unpublished data from the period 1954-1974 were collected by Dr.
Konstantin Vasié. Parasitoids were identified by Jend Papp, Mark R. Shaw and Vladimir Zikic. Most of the
specimens (99%) are deposited in the collection of the Department of Biology and Ecology, Faculty of
Sciences and Mathematics, University of Ni§, Serbia.

In addition to the dry insect collection, which includes specimens pinned on cards, there is also material that
is preserved in 96% alcohol. Some specimens were subjected to molecular identification methods and thus
part of the COI (cytochrome ¢ oxidase subunit 1) gene was amplified and sequenced. Subsequently, the
sequences were compared and matched with existing ones that are deposited in two gene banks: BOLD
Systems (Ratnasingham & Hebert, 2007) and GenBank (https://www.ncbi.nim.nih.gov/genbank/).
Additionally, many microscopic slides were made to detect morphological details that may be missed when
individuals are studied only under a binocular stereomicroscope.

Results

In summarizing the collected data to make a faunal list of species of the genus Cotesia in the territory of
Serbia, 36 species were established. We note that the data listed in Brajkovi¢ (1989) do not contain details
on the location, collector and a few of the collected specimens, therefore some are presented in this paper.
By reviewing Brajkovi¢'s collection, we found specimens that were published in his work.

Cotesia affinis (Nees, 1834)

1 @, Pancevacki rit, 20.06.1954, leg. M. Tadi¢ (Papp, 2009); [1 &, Jagodina, 13.05.1963, leg. K. Vasi¢; 1 @,
3 43, Pecinci, Kupinovski Kut, 12.05.1969, leg. K. Vasic].

Cotesia analis (Nees, 1834)

The only data on this species comes from Papp (1986), cited in Yu et al. (2012), also from the Fauna
Europaea website (van Achterberg, 2013).
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Cotesia astrarches (Marshall, 1889)
Data taken from Brajkovi¢ (1989), cited in Yu et al. (2012.)

Cotesia bignellii (Marshall, 1885)

Data taken from Papp (1987), cited in Yu et al. (2012); van Achterberg (2021); [13 29, 1 @, Vlasinsko
Jezero (lake), 27.05.2020, ex Euphydryas aurinia (Denis & Schiffermiller) (Nymphalidae), leg. M. Djuri¢].

Cotesia callimone (Nixon, 1974)

19, Beograd, Ada Ciganlija, 08.08.1956, leg. D. Cubrilovié (Papp, 2009); [1 @, Obrenovac, 22.09.1954, leg.
Z. Adamovic].

Cotesia capucinae (Fischer, 1961)

1 2,1 &, Cuprija, 20.06.1974, leg. K. Dobrivojevi¢ (Papp, 2009); [10 37, Sicevacka Klisura (gorge),
31.05.2016, on Thalictrum minus ex Calyptra thalictri (Borkahausen) (Erebidae), leg V. Ziki¢].

Cotesia corylicola (Tobias, 1986)
[1 @, Beograd, Mala Mostanica, 15.05.1989, ex Biston sp. (Geometridae), leg. M. Risti¢, (Papp, 2009)].

*Cotesia gastropachae (Bouché, 1834)
222,233, Mt. Radan, 10.06.2017, ex Macrothylacia rubi (L.) (Lasiocampidae), leg. S. Stankovic].

Cotesia glabrata (Telenga, 1955)

2 33, Pristina, 17.05.1972, leg. L. Purrini (Papp, 2009); [6 29, 2 J43, Farkazdin, 28.07.2016, ex
Carcharodus alceae (Esper) (Hesperiidae), leg. A. Jovanov; 1 @, 1 &, Ni§, Pantelej, 18.09.2018, 10 22,
4 33, 10.09.2019, on Alcea rosea ex C. alceae, leg. V. Zikié; 13 2%, Ni§, Dolievac, 01.10.2018, on
A. rosea ex C. alceae, leg. V. Zikic].

Cotesia glomerata (Linnaeus, 1758)

1 &, Pristina, 17.05.1972; 1 &, 17.07.1972, leg. L. Purrini (Papp, 1973; 2009); [2 &3, Pristina, 14.07.1960,
ex Pieris brassicae (L.) (Pieridae), leg. K. Vasi¢; 7 &, 25 22, Ni§, Delijski Vis, 03.05.2018, on Pyrus
communis ex Aporia crataegi (L.) (Pieridae), leg. V. Zikié; 2 33, 10 @, Gadzin Han, 30.04.2019, on Pyrus
spinosa ex A. crataegi, leg. S. Stankovi¢; 10 QQ, Vlasinsko Jezero (lake), 22.06.2019, ex A. crataegi, leg.
V. Ziki¢; 5 33, 11 22, Mt. Rujan, 04.05.2021, ex A. crataegi, leg. A. Trajkovig].

*Cotesia hispanica (Oltra & Falco, 1996)

B 33,6 22, Vlasinsko Jezero (lake), 27.05.2018, on Centaurea jacea ex Melitaea didyma (Esper)
(Nymphalidae), leg. V. Ziki¢].

Cotesia hyphantriae (Riley, 1887)

1 Q, Vr$ac, 07.1973, ex Leucoma salicis (L.) (Erebidae), leg. unknown (Papp, 2009); [1 &, Sremska Raca,
26.05.1962, 1 Q, 22.05.1969, ex Lymantria dispar (L.) (Erebidae), leg. K. Vasi¢; 4 29, 2 &, Sicevacka
Klisura (gorge), Gradiste, 01.05.2019, on Quercus frainetto ex Orthosia miniosa (Denis & Schiffermiiller)
(Noctuidae), leg. V. Zikic].
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Cotesia jucunda (Marshall, 1885)

1 &, Kupinovo, Losinci, 12.04.1992, ex Operophtera brumata (L.) (Geometridae), emerged on 26.04.1992,
leg. M. Glavendekic (Papp, 2009); [25 9 @, 25 3, Ni§, G. Matejevac, 25.05.2014, ex Melitaea didyma, leg.
V. Zikig].

Cotesia limbata (Marshall, 1885)

1 @, Veliko Gradiste, 06.07.1953, leg. M. Tadi¢; 1 @, Kupinovo, LoSinci, 12.05.1992, ex Phigalia pilosaria
(Denis & Schiffermdiller) (Geometridae), emerged on 15.05.1992, leg. M. Glavendeki¢ (Papp, 2009); [1 9,
Jakovacki Klju¢, 13.06.1962, leg. K. Vasi¢].

*Cotesia lineola (Curtis, 1830)

[1 @, Lazarevac, 09.05.1964, ex Eriogaster lanestris (L.) (Lasiocampidae), leg. K. Vasi€].

*Cotesia lycophron (Nixon, 1974)
[2 99,28 33, Mt. Zlatibor, Cavlovac, 27.06.2013, ex Melitaea sp., leg. S. Stankovic].

Cotesia melanoscela (Ratzeburg, 1844)

1 @, Kragujevac, ex Nycteola asiatica (Krulikovsky) (Nolidae), leg. unknown; 1 ¢, Obrenovac, 22.04.1954,
ex N. asiatica, leg. Z. Adamovi¢ (Papp, 2009); [1 &, Jakovacki Klju¢, 24.05.1956, 1 @, 1 &, 01.06.1957, ex
Lymantria dispar, leg. K. Vasi¢; 1 @, Prokuplje, Tovrljane, 15.06.1975, leg. M. Brajkovic].

*Cotesia melitaearum (Wilkinson, 1937)

[40 29,10 33, Ni§, G. Matejevac, 25.05.2014, on Linaria macedonica ex Melitaea didyma, leg. V. Ziki¢;
599,12 &J&, Zrenjanin, Farkazdin, 05.06.2015, ex Melitaea sp., leg A. Jovanov].

Cotesia memnon (Nixon, 1974)
Data taken from Papp (1987), cited in Yu et al. (2012); van Achterberg (2021).

*Cotesia neustriae (Tobias, 1986)

[1 &, Gadzin Han, 30.04.2019, on Prunus spinosa ex Malacosoma neustria (L.) (Lasiocampidae), leg. S.
Stankovi¢].

Cotesia ocneriae (Ivanov, 1898)

1 &, Zeleznik, Date and leg. unknown (Papp, 2009): [1 @, 3 3, Jakovacki Klju¢, 24.05.1956, ex Lymantria
dispar, leg. K. Vasi€].

*Cotesia ofella (Nixon, 1974)

722,633, Novi Sad, 20.05.1968, ex Acronicta rumicis (L.) (Noctuidae), leg. K. Vasi¢; 2 @ Q, Deliblatska
Pescara, Korn, 20.05.1986, 4 9 9, Novi Sad, 20.05.1986, ex A. rumicis, leg. M. Brajkovi¢; [11 22, 2 343,
Si¢evacka Klisura (gorge), 13.04.2014, leg. V. Ziki¢; 66 92, 2 33, Krusevac, 03.05.2014, leg. M. Lazarevi¢;
50 @, Viasinsko Jezero (lake), 06.08.2015, leg. V. Ziki¢; 88 92, 4 4J, Ni§, Palilula, 13.11.2015, on
Cichorium intybus, leg. M. Lazarevi¢; ~ 1000 &, Svrljig, 16.10.2018, (ex 17 mass cocoons), leg. S. Stevéic;
155 29, 12 84, Svrliig, 15.11.2018, leg. S. Stevéi¢; 37 29, 42 33, Ni§, PMF, 09.04.2019, ex Noctua
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comes Hiibner (Noctuidae), leg. M. Lazarevi¢; 78 99, 48 33, Ni§, Palilula, 17.04.2019, ex A. rumicis, leg.
M. Lazarevié; 36 33, Ni§, Brzi Brod, 26.04.2019, leg. V. Ziki¢; 5 29, 14 3&, Krusevac, Donji Stepos,
28.04.2019, leg. M. Lazarevi¢; 50 99, 6 3J, KruSevac, Donji Stepo$, 28.04.2019, ex A. rumicis, leg.
M. Lazarevi¢; 50 99, 5 &, Prohor Péinjski, 29.04.2019, leg. S. Stankovi¢; 53 99, 5 &J, Gadzin Han,
30.04.2019, leg. S. Stankovi¢; 20 9 9, Ni§, 19.10.2019, ex A. rumicis, leg. A. Petrovi¢; 29 99, 4 33, Ni§,
Medijana, 07.10.2020, ex A. rumicis, leg. A. Petrovi¢; 21 22, 20 4, Ni§, Pantelej, 04.05.2021, leg. V.
Ziki¢; 31 22, 11 33, Ni§, Pantelej, 06.05.2021, leg. V. Zikig].

Cotesia ordinaria (Ratzeburg, 1844)
The only data is available on Fauna Europaea website (van Achterberg, 2013).

*Cotesia praepotens (Haliday 1834)

[1 @, Mt. Stara planina, 03.07.1979, leg. M. Brajkovi¢; 1 &, Mt. Kopaonik, Srebrnac 1675 m a.s.l.,
12.08.1986, leg. A. Rakic].

Cotesia rubripes (Haliday, 1834)

Data taken from Brajkovi¢ (1989), cited in Yu et al. (2012).

*Cotesia ruficrus (Haliday, 1834)

[1 &, Obedska Bara, 14.09.1951, leg. D. Cubrilovi¢; 1 @, Alibunar, 28.09.1975, leg. M. Brajkovi¢; 26 3¢,
Stara Pazova, 16.07.2013, ex Autographa gamma (L.) (Noctuidae), leg. B. Hric; 1 @, Farkazdin, 22.05.2015,
leg. A. Jovanov; 5 9, Trgoviste, Vrazji Kamen, 29.04.2019, leg. V. Zikié; 13 99, 20 3 &, Gadzin Han,
30.04.2019, ex Arctia villica (L.) (Erebidae), leg. S. Stankovi¢; 37 @9, Ni§, Bedem, 19.03.2020, ex Agrotis
segetum (Denis & Schiffermiiller) (Noctuidae), leg. A. Petrovi¢].

*Cotesia saltatoria (Balevski, 1980)
[2 48, Zajecar, 25.07.1980, leg. M. Brajkovic].

Cotesia scabricula (Reinhard, 1880)

[1 @, 1 &, Beograd, 14.05.1985, ex larva Erannis defoliaria Clerck (Geometridae), leg. unknown; 1 &,
Jamena, Radenovci, 10.05.1991, leg. M. Risti¢; 1 &, Kupinovo, Obrez, 07.05.1992, ex larva Orthosia sp.
(Noctuidae), emerged on 14.05.1992, leg. M. Glavendeki¢ (Papp, 2009).

Cotesia sessilis (Geoffroy, 1785)

[1 &, Pe¢, Pecka Banja, 18.05.1972, leg. S. Horvatovich & J. Papp; 1 &, Mt. Sar planina, Brezovica, 20-
23.05.1971, leg. J. Papp].

Cotesia spuria (Wesmael, 1837)

1 Q, Sremska Raca, 10.06.1962, leg. K. Vasi¢ (Papp, 1973); [1 &, Jelasnicka Klisura (gorge), 15.06.2013,
on Pyrus eleagnifolia ex Diloba caeruleocephala (L.) (Noctuidae), leg. V. Ziki€].

Cotesia tenebrosa (Wesmael, 1837)

[1 9, Nis, 09.1902, leg. Horvath (Papp, 1973); [1 &, Beograd, Mali Mokri Lug, 23.06.1976, leg. M. Brajkovic].
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*Cotesia tetrica (Reinhard, 1880)
[40 2 Q, Stara Pazova, 13.10.2019, on Poaceae ex Lasiommata megera (L.) (Nymphalidae), leg. B. Hric].

Cotesia tibialis (Curtis, 1830)

1 &, Novi Sad, 20.05.1969, ex A. rumicis L., leg. unknown; 1 @, Leskovac, 13.05.1977, leg. L. Zombori
(Papp, 2009); [1 &, Topcider, 28.07.1940, leg. V. Martino; 1 @, 4 8J3, Kragujevac, KoSutnjak, 22.06.1958,
leg. K. Vasi¢; 1 @, 1 &, Sid, Visnjiéevo, 15.05.1960, leg. K. Vasi¢; 4 29, 4 3, Peéinci, Kupinovo,
19.09.1969, leg. K. Vasi¢; 2 ¢ 9, Obrenovac, 22.09.1984, leg. M. Brajkovi¢; 1 ¢, Deliblatska Pe$¢ara, Korn,
20.05.1986, ex Euxoa temera (Hiibner) (Noctuidae), leg. M. Brajkovi¢ (Papp, 2009); 60 2, Zlatibor, Bela
Zemlja, 02.07.2000, leg. Z. Tomanovi¢; 5 @, Vlasinsko Jezero (lake), 11.08.2006, leg. V. Ziki¢; 1 &,
Jeladnicka Klisura (gorge), 14.07.2012, leg. S. Stankovi¢; 15 22, 2 3&, Vlasinsko Jezero (lake),
21.07.2013, on Poaceae, leg. S. Stankovi¢; 13 99, Siéevacka Klisura (gorge), 13.04.2014, leg. V. Ziki¢;
23 29, 3 443, Vlasinsko Jezero (lake), 06.06.2014, leg. S. Stankovi¢; 69 22, 16 '3, Tara, Derventa,
25.06.2015, leg. V. Ziki¢;71 22, 6 3&, Zlatibor, Cavlovac, 27.06.2015, leg. M. llié Milogevié; ~ 1000 @&,
Vlasinsko Jezero (lake), 06-07.08.2015, (ex 22 mass cocoons) leg. S. Stankovié, leg. V. Ziki¢; 25 22,
3 43, Vlasinsko Jezero (lake), 22.06.2017, leg. S. Stankovi¢; 70 29, 27 4&, Vlasinsko Jezero (lake),
27.05.2018, leg. V. Ziki¢; 180 22, 66 I, Vlasinsko Jezero (lake), 27.05.2018, ex Mythimna conigera
(Denis & Schiffermiiller) (Noctuidae), leg. V. Ziki¢; 2 99, 18, Vlasinsko Jezero (lake), 20.06.2019, leg. V.
Zikic; 112 99, 29 33, Zlatibor, Cavlovac, 25.06.2019, leg. V. Zikié; 50 @&, Ni§, Donje Viase, 01.05.2020,
leg. V. Zikié; 14 33, Vlasinsko Jezero (lake), 21.09.2020, leg. S. Stevéi¢; 104 29, 2 33, Ni§, Donja
VreZina, 11.10.2020, leg. A. Petrovi¢; ~ 500 2&, Vlasinsko Jezero (lake), 22.06.2021, (ex 16 mass cocoons)
leg. M. Lazarevié, leg. S. Stankovié, leg. V. Zikig].

Cotesia vestalis (Haliday, 1834)

1 &, Pe¢, Rugovo 16.05.1971, leg. S. Horvatovich & J. Papp (Papp, 1973); 1 &, Obrenovac, DraZevac,
03.08.1987, leg. M. Brajkovi¢; 1 &, Kovacica, Padina, 10.10.1987, leg. M. Brajkovi¢ (Papp, 2009).

Cotesia zygaenarum Marshall, 1885

500 2, Sicevacka Klisura (gorge), Sicevo, 01.06.2012, on Lotus corniculatus ex Zygaena filipendulae (L.)
(Zygaenidae), leg. V. Ziki¢ (Zikic et al., 2013).

Discussion

As noted, most of the early data on Cotesia (until 2009) originated from the Hungarian entomologist Jeno
Papp who worked on the braconid fauna of Former Yugoslavia continuously. We checked and, where
necessary, corrected Papp’s data and provide the final list of species collected in the territory of Serbia. Papp
himself made several corrections in his last publication, and some data and identifications were also
corrected by the authors of this study. For example, Papp (2009) listed the species Cotesia clepta (Tobias,
1986) as being from Serbia, collected at the locality Posnanski Jezero, which is actually in Montenegro.

It is noticeable that the two species C. ofella and C. tibialis were found very often and disproportionately in
relation to all the others. So far, we do not have a proper explanation for such disproportionate results
because the collection of material was random. Moreover, the field research was done throughout the
vegetation season. Both species are known as parasitoids of caterpillars that feed on low vegetation, such as
Acronicta rumicis or Simyra sp., which are confirmed hosts for C. ofella, or even on underground grass
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shoots such as Agrotis segetum and Euxoa temera, which are parasitized by C. tibialis. By researching the
available material from Serbia and other European countries, we noticed that in the case of C. tibialis, it is
probably an aggregation, as well as C. flavipes (Muirhead et al., 2012) and C. melitaearum (Kankare, 2005;
Lei & Camara, 1999), and possibly some more (e.g., Bredlau et al., 2019).

Of the total of 35 registered species presented in this study, 11 species were recorded for the first time for the
investigated area. Bearing in mind that 109 species of Cotesia have so far been reported from Europe (i.e.,
Fauna Europaea area; van Achterberg, personal communication, 2021), of which at least 70 inhabit the
mainland of the continent, it is expected that most of them can be found in Serbia, given that their hosts have
long been registered for this area (van Achterberg, 2013). In support of this opinion is the fact that in a well-
researched territory, such as Hungary, which was explored by Papp himself, as many as 74 species were
registered. When it comes to the genus Cotesia, based on the available data, with the exception of Bulgaria,
the fauna of other countries in the region has not been sufficiently researched. Through overlapping data on
the diversity of the genus Cotesia in surrounding countries, approximately 60 species were identified:
Bulgaria 44, Romania 24, Greece 20, Montenegro 10, Croatia 4, North Macedonia 3, Albania 2 and Bosnia
and Herzegovina 1 (van Achterberg, 2013). Considering that we have started comprehensive research of this
genus in Serbia, and also in the Balkans, we expect that the picture of species diversity will soon be more
complete.
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OVBEP3UTET POOA COTESIA CAMERON
(BRACONIDAE: MICROGASTRINAE) Y CPEUJN

Bnagummp XKukns, MAJA JTASAPEBUR, MAPMJAHA N MUNOLLEBUT,
ANEKCAHOPA TPAJKOBWT, BOXEHKA XPUL| 1 CALIA C. CTAHKOBWR

N3Boa

Y oBoM pagy gaT je bayHUCTWYKM mpernen auBepauTeTa BpcTa w3 poga Cotesia Cameron, 1891 3a
Teputopujy Cpbuje. lMpukasaHn cy pesyntaTi ucTpaxusara Yy nepuogy og 1902. mo 2021. roauHe.
NutepatypHn u nopaum w3 noctojefmx Gasa AonyweHU Cy HeobjaBrbeHuM nojauuma y Lurby uspage
cBeobyxBaTHe N1CTe BPCTa Ca HanoOMeHaMa O nokanuTeTuMa, AaTymuma, Bpojy 1 nony jeanHkn. YKynHo je
npeacTaerbeHo 35 BpcTa og kojux je 11 npam nyT peructpoBaHo y Cpbuju. Og ceux cy Hajuelwhe cakynrbaHe
Cotesia ofellaw C. tibialis.
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