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Abstract:

In 2011-2013, studies on ichneumonid parasitoids (Hymenoptera: Ichneumonidae) parasitising tortricids
(Lepidoptera: Tortricidae) were carried out in oak forests in Sofia Region. As a result, twenty-four para-
sitoid species were reared from host insects. Among them, eight parasitoids are new records of the para-
sitoid complex of the hosts: Apechthis rufata (GMELIN), Theronia atalantae (PopA), Lissonota saturator
(THUNBERG), Lissonota carbonaria HOLMGREN, Lissonota culiciformis GRAVENHORST, Scambus calobatus
(GRAVENHORST) — on Archips crataegana (HUBNER); Mesochorus punctipleuris THomsoN and Trichomma
enecator (Rosst) — on Eudemis profundana (DENis & SCHIFFERMULLER). Seven parasitoid-hosts associa-
tions are new for Bulgaria: ltoplectis maculator (FaBriCIUs), Phytodietus polyzonias (FORSTER), Apechthis
quadridentata (THOMSON) — A. crataegana; T. enecator, Exochus lictor HALIDAY — Archips xylosteana (L.);
A. quadridentata — Tortrix viridana L.; and A. rufata — Pandemis cerasana (HUBNER). Two ichneumonid
species — M. punctipleuris and Apophua genalis (MoLLER) have been found only at faunistic studies in

Bulgaria and there are no previous data about their hosts of the family Tortricidae.
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Introduction

The family Tortricidae (leafrollers) is one of the
most numerous lepidopteran groups, which can
cause economically significant damages in oak for-
ests in Bulgaria. Attacks of leafrollers are caused by
two species, Tortrix viridana L., 1758 and Archips
xylosteana (L., 1758), which are the main pests in
oak ecosystems (Zanov 1983, Tsankov et al. 1997,
ZAEMDZHIKOVA & Barov 2011). In natural condi-
tions, the number of insect pests is regulated by
pathogens, parasitoids and predators, with parasitic
insects being of primary ecological and economic
importance for controlling pest insect populations.
ZEROVA et al. (1989) reported more than 200 para-
sitoid species from leafrollers. Most authors believe
that hymenopterans are the most important leafrol-
lers’ parasitoids in various ecosystems, especially
the species of family Ichneumonidae (ATHANASSOV
et al. 1998, GeorGIEV & KoLarov 1999, Luncu-
CoNSTANTINEANU 2009, PLUCIENNIK & OLszak 2010,

MaHaRRAMOVA 20024, B, 2010, VELCHEVA et al. 2012,
Aypoépu 2014). However, it should be noted that the
trophic relationships of the parasitoids of the family
Ichneumonidae and the leafroller pests in oak forests
of Bulgaria have not yet been well studied (Tsankov
et al. 1998, GANCHEV 1990).

This work presents results of studies on spe-
cies composition, ecological and biological peculi-
arities of ichneumonid wasp parasitizing leafroller
moths (Lepidoptera: Tortricidae) in oak forests in
Sofia region.

Material and Methods

During 2011-2013, studies were carried out in 13
sample plots located in five mountains in Sofia re-
gion: Vitosha Mt. (Tihiya kat, Byalata voda and
Owl museum localities; Dragalevtsi and Knyazhevo
Districts; Rudartsi and Bosnek villages), Lyulin Mt.
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(Manastirski livadi locality), Lozenska Mt. (village
of German), South-West Balkan Range (Seslavtsi
village) and Konyavska Mt. (Izvor village). Two
sites in Sofia (Forest Research Institute and Borisova
Gradina Park) were also examined (Table 1).

Larvae and pupae of tortricids were collected
by hand in April — May, sampling in different oak
stands: Quercus rubra L., Q. robur L., Q. petraea
LieBL., Q. cerris L. and Q. frainetto TeNn. The bio-
logical material was transported to the entomologi-
cal laboratory of the Forest Research Institute where
it was reared at room temperatures (18-20 °C). The
collected larvae were sorted by species and placed
into small plastic boxes, as only in the first year of
research the various larvae species were reared by
groups in boxes. They were fed with fresh leaves
of host plants while specimens pupated. The pupae
of moths were placed individually in test tubes and
closed with cotton stoppers. The samples (larvae and
pupae of leafrollers) were checked daily for emer-
gence of parasitoids. The infested larvae were sep-
arated individually in boxes, as changes in the de-
veloping stage of parasitoids (pupation, emergence)
were recorded daily.

The identification of the pupae and larvae of
leafrollers were done using KusLickiy & NAROL’SKIJ
(1986), GANCHEV (1979) and Patocka (1954).

Results

As aresult, 24 species of the family Ichneumonidae
from oak forests in Sofia region were recorded. These
were identified as follows: 17 to the species level,
5 to the generic level and 2 to the subfamily level.
Parasitoids were reared from larvae and pupae of
six species of the family Tortricidae: Archips rosana
(L., 1758), Archips crataegana (HUBNER, 1799), A.
xylosteana, T. viridana, Eudemis profundana (DENIS
& ScHIFFERMULLER, 1775) and Pandemis cerasana
(HUBNER, 1786). A part of parasitoids were reared by
various tortricid species indicated as Tortricidae spp.
(Table 2).

Fifteen parasitoid-host relationships were
recorded. Eight parasitoids are new records for
the parasitoid complex of the hosts: Apechthis ru-
fata (GMELIN, 1790), Theronia atalantae (PoDa,
1761), Lissonota saturator (THUNBERG, 1824),
Lissonota carbonaria HOLMGREN, 1860, Lissonota
culiciformis GRAVENHORST, 1829, Scambus calo-
batus (GRAVENHORST, 1829) — on A. crataegana;
Mesochorus punctipleuris THoMmsoN, 1886 and
Trichomma enecator (Rossi, 1790) — on E. pro-
fundana. Seven parasitoid-hosts associations are new
for Bulgaria: Itoplectis maculator (FaBricius, 1775),
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Phytodietus polyzonias (FORSTER, 1771), Apechthis
quadridentata (THomsoN 1877) — A. crataegana; T.
enecator, Exochus lictor HaLiDAY, 1839 — A. xylo-
steana; A. quadridentata — T. viridana; and A. rufata
— P cerasana. Hosts of two parasitoids, M. punc-
tipleuris and Apophua genalis (MOLLER, 1883) are
recorded for the first time in the country. Until now,
M. punctipleuris has not been reported as trophi-
cally connected with any hosts of the Tortricidae.
Mesochorus punctipleuris was reared from E. pro-
fundana’s pupa. A. genalis was reared from larvae of
A. xylosteana, T. viridana and Ptycholoma lecheana
(L., 1758) (Table 2).

The most species of of Ichneumonidae (14)
were reared from A. crataegana (A. quadridentata,
A. rufata, 1. maculator, L. carbonaria, L. culici-
formis, L. saturator, Lissonota spp., P. polyzonias,
S. calobatus, T. atalantae, Eriborus sp., Hyposoter
sp. Campopleginae spp., Cryptinae sp.); five species
were reared from 7. viridana — A. quadridentata, A.
rufata, 1. maculator, Dirophanes invisor (THUNBERG,
1824) and Apophua bipunctoria (THUNBERG, 1824);
three species developed from A. xylosteana (E. lic-
tor, T. enecator, Hyposoter sp.), two species from P,
cerasana (A. rufata, I. maculator) and E. profundana
(Hyposoter sp., M. punctipleuris), and one species
(Triclistus sp.) from A. rosana (Table 2).

Among the recorded ichneoumonid species,
high percentage values were detected for 1. macu-
lator (19.0%), D. invisor (16.7%), A. quadridenta-
ta (14.35%), A. rufata (8.33%) and Lissonota spp.
(13.4%). The percentage of other species was insig-
nificant, among them higher values (up to 5.5%) of
Phytodietus spp. and Campopleginae spp. were re-
corded (Table 2).

For many ichneumonids, the percentage of fe-
male parasitoids was higher than that of males. The
sex ratio (females : males) varied between 1.3 to 2.
The males of 4. quadridentata prevailed the females
(Table 2).

Discussion

Itoplectis maculator is the most widespread species
of the genus. It can parasitize various lepidopteran
pupae. The species is known as an endoparasitoid
of leafroller pests (AypoGpu & GUNER 2012). In the
present study, it was reared from pupae of leafrollers.
The parasitoid-host association I. maculator — A.
crataegana is new for the country. In other studies in
Bulgaria, I. maculator was known as a primary para-
sitoid on 7. viridana (Tsankov & MIRCHEV 1998), A.
xylosteana (VELCHEVA et al. 2012), Pandemis hepara-
na (DENIS & SCHIFFERMULLER, 1775), Pandemis dume-
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Table 1. Main characteristic of the sample plots

Locality Coordinates Altitude (m) Oak stand
Knyazhevo District ggiz 13 49: 31 ;,,,’ 753 Quercus petraea, Q. cerris
Rudartsi village I;;l;: gg,’ gg:: 853 Q. frainetto
Dragalevtsi District I]::I ;,?Z ?; : fg: 896 Q. rubra

Bosnek village I;;f: 38,’ f;: 950 Q. petraea

Byalata voda I;:I;éz 13 38 ,’4299 ,’,’ 985 Q. pertaea, Q. cerris
Tihiya kat I]::I;’?: fg : é?: 1054 Q. pertaea

Owl Museum I;;Ig: f; : 58:: 1263 Q. petraea
Manastirski livadi I\EI;?: 13 29 ,’ 12 ; ,’,’ 892 Q. petraea, Q. cerris, Q. frainetto
Seslavtsi village I]::Ijg: ;‘Z,’ 35;,, 864 Q. pertaea, Q. cerris
German village I;;?: ;2: (5)3,’: 671 Q. petraea, Q. cerris

Izvor village I]::I ;;z g;',’ ; é:: 846 Q. petraea, Q. cerris, Q. frainetto
Borisova Gradina Park I; g: ; (()): ; 35 ,’: 607 0. rubra

Forest Research Institute I\Elgéz :;71,, 12: 643 Q. robur

tana (TrREITSCHKE, 1835), P. ceresana (Tortricidae)
(ANGELOVA 1983). A broad range of tortricid hosts of
parasitoids have been reported: 7. viridana, A. xylo-
steana, A. crataegana, A. rosana, Adoxophyes ora-
na (FISCHER v. ROSLERSTAMM, 1834), Choristoneura
murinana (HUBNER, 1799) and Aleimma loeflingiana
(L., 1758) (MAHARRAMOVA 2002Db).

The genus Apechthis includes only 16 species
worldwide (YU et al. 2012). Most its species are en-
doparasitoids of the Tortricidae larvae or pupae but
also parasitize arachnids as well as larvae or pupae
of coleopterans and hymenopterans. Oviposition oc-
curs into the larva or pupa of the host (CHor et al.
2015). It was observed that A. quadridentata and
A. rufata were reared from pupae of moths. The
parasitoid-hosts associations (4. quadridentata — T.
viridana, A. crataegana) and A. rufata — P. cereas-
ana are new for the country. The brown oak tortrix
(A.crataegana) is a new host to the science for para-
sitoids complex of 4. rufata. In Bulgaria, 4. quadri-
dentata and A. rufata were found as parasitoids of 4.
xylosteana (Tsankov et al. 1998), as likewise 4. ru-
fata was also associated with 7. viridana (KoLarov
1997). In other studies, parasitoids were reared from
pupae of the following lepidopterans: A. quadriden-
tata from A. crataegana (Novgs 2014), T. viridana,

P lecheana, A. loeflingiana (Tortricidae), Lycaena
dispar (HawortH 1802) (Lycaenidae), Pararge ae-
geria (L., 1758) (Nymphalidae), and 4. rufata was
reared from A. xylosteana, P. cerasana, P. lecheana,
T. viridana (Tortricidae) (FirToN ef al. 1998).

Lissonota is a very large cosmopolitan genus
with about 400 species, which are best represented
in the Holacrtic Region. All host records of the spe-
cies belong to the concealed Lepidoptera larvae liv-
ing in stems, buds and rolled leaves (KHarLam 2011).
In this study, L. carbonaria, L. culiciformis and L.
saturator were reared from larvae of A. crateagana.
In Bulgaria, L. carbonaria was found only as a para-
sitoid of Grapholita funebrana TREITSCHKE, 1835
(Tortricidae) (AtaNnasov 1986), L. culiciformis — as
a parasitoid of Paranthrene tabaniformis (RAMBUR,
1866) (Sesiidae) (GeEorGIEV & Korarov 1999) and
L. saturator was known as parasitoid of Anarsia lin-
eatella ZELLER, 1839 (Gelechiidae) and Grapholita
molesta (Busck, 1916) (Tortricidae) (DiMova 1987).
In other countries, these parasitoids are connected
with many leafroller species but there are no records
of trophic associations between 4. crateagana and
any ichneumons wasps (YU ef al. 2012).

In the present study, Trichomma enecator was
reared from pupae of two tortricid species. 4. xylo-
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Table 2. Species composition and number of parasites reared from leafroller moths, 2011-2013

Percentage, %
Parasitoid species Number Locality Host 1:::;?2 %
sitoids
1 2 3 4 5 6
Apophua bipuncioria 19 Manastirski livadi Tortrix viridana 1 0.46
(THUNBERG, 1824) '
Apophua cicatricosa . ..
(RATZEBURG, 1848) 18 Tihiya kat Tortricidae spp. 1 0.46
Apophua genalis (MoLLER, 1883) 19 Forest Rescarch Tortricidae spp. (2) 1 0.46
pophua g ’ Institute pp- '
73,99 Borisova Gradina
) ) 13 Archips crataegana **
Apechthis quadridentata Byalata voda 31 1435
(THOMSON, 1877) 58,29
— Tortrix viridana **
53,29 Manastirski livadi
34, 129 Borisova Gradina Archips crataegana *
14 . Pandemis cerasana **
Apechthis rufata (GMELIN, 1790) 3 Tihiya kat 18 8.33
— Tortrix viridana
18 Manastirski livadi
18 Knyazhevo District Tortrix viridana
238,19 Borisova Gradina Archips crataegana
19 Forest Research
Campopleginae spp. Institute o 12 5.56
34,29 Rudartsi vill. Tortricidae spp.
20 Dragalevtsi District
village of German
Cryptinae sp. 13 Borisova Gradina Archips crataegana 1 0.46
103, 179 Manastirski livadi
i invi 33,2 Byalata voda
Dirophanes invisor ? y. - Tortrix viridana 36 16.67
(THUNBERG, 1824) 13,19 Tihiya kat
13,19 Izvor vill.
1? Borisova Gradina Archips crataegana
] Dragalevtsi District
Eriborus spp. 28 - 4 1.85
Bosnek vill. ..
Tortricidae spp.
19 Tihiya kat
Exochus lictor HALIDAY, 1839 18 Bosnek vill. Archips xylosteana ** 1 0.46
Glypta sp. 18 Manastirski livadi Tortricidae spp. 1 0.46
19 Manastirski livadi Eudemis profundana
13 Borisova Gradina Archips cratacgana
Hyposoter spp. 138 Owl museum Archips xylosteana 5 2.31
19 Dragalevtsi District L
- Tortricidae spp.
19 Bosnek vill.
19 village of German Pandemis cerasana
23,59 Byalata voda Tortviv virid
7 ortrix viridana
ltoplectis maculator 93,59 Manastirski livadi 41 18.98
(FaBricius, 1775) Trchi ¥
64,129 rchips crataegana
18 Borisova Gradina Tortricidae spp.
Lissonota carbonaria 19
Archips crataegana * 2 0.93
HoLMGREN, 1860 10 Seslavtsi vill, P €
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Table 2. Continued

1 2 3 4 5 6
29 Borisova Gradina Archips crataegana *
Lissonota culiciformis 19 Byalata voda
.. 5 2.31
GRAVENHORST, 1829 23 Forest Research Tortricidae spp.
Institute
Lissonota saturator 49 Archips crataegana * 4 1.85
(THUNBERG, 1824) Borisova Gradina P & ]
63,99 Archips crataegana
Lissonota spp. 18 8.33
L pPp 3d Forest Besearch Tortricidac spp.
Institute
j i 1 Eudemi undana *(1
Mesochorus punctipleuris ? Manastirski livadi uaemis P.V ?fun ana *(1) 3 139
THomsoN, 1886 28 Tortricidae spp.
23 Borisova Gradina Archips crataegana **
13,19 Rudartsi vill.
28 Forest Research
Phytodietus polyzonias Institute . 1 509
(FORSTER, 1771) 14,19 Tihiya kat Tortricidae spp. :
13 Knyazhevo District
19 Byalata voda
138 Manastirski livadi
j j 1 Borisova Gradina
Phytodietus geniculatus Q ov Tortricidae spp. 5 093
THOMSON, 1877 18 Tihiya kat
Scambus calobatus . N
(GRAVENHORST, 1829) 23,29 Borisova Gradina Archips crataegana 4 1.85
Theronia atalantae (Popa, 1761) 58 Archips crataegana * 5 2.31
13,49 Seslavtsi vill. Archips xylosteana **
Trichomma enecator (Rossr, 1790) 28 Manastirski livadi ) 8 3.70
- Eudemis profundana *
18 village of German
Triclistus sp. 13 Borisova Gradina Archips rosana 1 0.46

(*) New host record of the parasitoid species

(**) New host record for Bulgaria of the parasitoid species

1) First record of a tortricid host for a parasitoid species
2) First host record of the parasitoid species for Bulgaria

steana is a new host of this parasitoid for Bulgaria,
and E. profundana is a new to science. In Bulgaria,
T. enecator was known as a parasitoid of Cydia
pomonella (L., 1758) and T. viridana (Tortricidae)
(GancHev 1990). In other studies, 7. enecator was
associated with many species of the Tortricidae:
A. crataegana (see LUNGU-CONSTANTINEANU 2009),
Archips betulana (HUBNER, 1787), A. xylosteana and
Epinotia tetraquetrana (HawortH, 1811) (YU et al.
2012).

Theronia atalantae is a single primary or sec-
ondary endoparasitoid with broad range of hosts
(ZerovA et al. 1989). In this study, the parasitoids
were recorded from A. crataegana’s pupae. Until
now, this ichneumomid species was associated with
only two species of the family Tortricidae, i.e. the
green oak moth (7. viridana) and Ptycholomoides
aeriferana (HERRICH-SCHAFFER, 1851) (see LunGu-

CONSTANTINEANU 2009, YU et al. 2012). T. atalantae
is also known as a secondary parasitoid of Apechthis
capulifera (KRIECHBAUMER, 1887), Therion circum-
fexum (L., 1758), Hyposoter validus (PFANKUCH,
1921) (Ichneumonidae) (KoLarov 1997) and Agria
mamillata  (PaNDELLE, 1896) (Sarcophagidae)
(GEORGIEV 1996).

In this study, Exochus lictor was reared from
A. xylosteana’s pupa. That parasitoid-host associa-
tion is new for the country. In Bulgaria, E. lictor is
known as a parasitoid of . profundana (Tortricidae)
and Gelechia turpella (DENIS & SCHIFFERMULLER,
1775) (Gelechiidae) (GEorGIEV & KoLarRov 1999).
In literature, the ichneumon wasp is connected with
a few hosts of the Tortricidae, and it was also found
on A. xylosteana (YU et al. 2012).

In present research, Phytodietus polyzonias and
Scambus calobatus were reared from A. crataega-
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na’s larvae. The trophic relationship of P. polyzonias
with A. crataegana is new for Bulgaria, and this of
S. calobatus with the tortricid moth is new to the sci-
ence. In Bulgaria, ichneumonids were known as par-
asitoids of many species of the Tortricidae (KoLArROV
1997, Tsankov et al. 1998) but until now they were
not trophically connected with 4. crataegana. S.
calobatus and P. polyzonias were reported as solitary
ectoparasitoids of leafrollers (AypoGpu 2014), and
A. crataegana was not found as a host of S. caloba-
tus (see Yu et al. 2012).

Mesochorus punctipleuris and Apophua gena-
lis were found only in faunistic studies in Bulgaria
(Korarov 1981a,b). In the present study, M. punc-
tipleuris was reared from E. profundana’s pupa,
and A. genalis was reared from caterpillars of leaf-
rollers. In literature, the list of hosts of M. punctip-
leuris does not include species of the Tortricidae. It
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