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Abstract

‘This paper is aimed to summarize the information available on the parasitoid complex of the European
Grapevine Moth (EGVM), Lobesia botrana (Denis & Schiffermiiller, 1775) (Lepidoptera Tortricidae)
in Italy. The list is the result of the consultation of a vast bibliography published in Italy for almost two
hundred years, from 1828 to date. This allowed the clarification and correction of misunderstandings and
mistakes on the taxonomic position of each species listed.

In Italy the complex of parasitoids detected on EGVM includes approximately 90 species belonging
to ten families of Hymenoptera (Braconidae, Ichneumonidae, Chalcididae, Eulophidae, Eupelmidae, Eu-
rytomidae, Pteromalidae, Torymidae, Trichogrammatidae, and Bethylidae) and one family of Diptera (Ta-
chinidae). This paper deals with EGVM parasitoids of the families Tachinidae (Diptera) and Braconidae
(Hymenoptera). Only two species of Tachinidae are associated to EGVM larvae in Italy, Actia pilipennis
(Fallen) and Phyromyptera nigrina (Meigen), whereas the record of Eurysthaea scutellaris (Robineau-Des-
voidy) is doubtful. Moreover, 21 species of Braconidae are reported to live on EGVM, but, unfortunately,
eight of them were identified only at generic level. Bracon mellitor Say has been incorrectly listed among
the parasitoids of L. botrana. Records concerning Ascogaster rufidens Wesmael, Meteorus sp., Microgaster
rufipes Nees, and Microplitis tuberculifer (Wesmael) are uncertain.
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Introduction

The European Grapevine Moth (EGVM), Lobesia botrana (Denis & Schiffermiiller,
1775) (Lepidoptera, Tortricidae) is an important pest in the grape-growing regions
of Europe, the Middle East, northern and western Africa and southern Russia (CABI
2016a), whereas its occurrence in Japan has been invalidated (Bae and Komai 1991).
This species was accidentally introduced in North and South America. It was found for
the first time in California in 2009 (Varela et al. 2010, Gilligan et al. 2011, Ioriatti et
al. 2012), in Chile in 2008 (Gonzalez 2010, Ioriatti et al. 2012) and in Argentina in
2010 (SENASA 2010, loriatti et al. 2012, SENASA 2016).

EGVM massively appeared in the wine-growing areas of southern Europe (France,
Italy, the Iberian Peninsula) at the end of 1800. A century before, the species had been
named but not described by Denis and Schiffermiiller (1775 and 1776) as Tortrix botrana.

Later on, the moth was described by Jacquin (1788), OG Costa (1840), Milliere
(1865) and Dufrane (1960) under different names.

The taxonomic history of EGVM is rather complicated; over time the species has
been attributed to various genera or it has been misinterpreted as different species,
generating confusion in biological data and at the synonymic level. In the “Datasheet
Report” for European Grapevine Moth of CABI (2016a) this confusion is still present
and the list of “Other Scientific Names” shows synonymies, mainly due to misin-
terpretation, which are no longer valid: Tortrix reliqguana Hiibner, 1825 (= Lobesia
reliquana) is a valid species; Penthina vitivorana Packard, 1869 is synonym of Par-
alobesia viteana (Clemens, 1860); Tinea “premixtana’ is a wrong spelling for Tortrix
“permixtana” Hiibner, 1796, probably the Tortrix permixtana auct. nec Denis & Schif-
fermiiller, 1775, which is synonymous with the aforementioned L. reliquana (Hiibner)
(cf. Brown 2005, Fauna Europaea). Finding papers with the original reports, in the
continuous transfer from a publication to another, has required a lot of work and
the appreciated help of various colleagues. The continuous progress of the taxonomic
knowledge and the numerous changes that have been and are still proposed, required
supervision and updating of the names of the species attributed by the former authors,
especially those who published their data before the second half of 1900.

Since its first record, EGVM had been associated with the grapevine (Denis and
Schiffermiiller 1775). Subsequently, its biology and its damage to the grapevine was
defined (Jacquin 1788, Kollar 1837 [1840]). It is only in the second half of the 19*
century that the species fully showed its aggressiveness, alarming wine-makers and
attracting the interest of applied entomologists. In Italy the first report of L. botrana
is attributed to Oronzo Gabriele Costa (1828), who found the moth in the Otranto
surroundings (Apulia) on Olea europaea L. inflorescences, and classified the species
as Noctua romana, later replaced by Noctua romaniana (OG Costa 1840, A. Costa
1857, 1877, Del Guercio 1899, Silvestri 1912, Tremewan 1977). In 1849 Semmola
described the damage on the grapevine in the Vesuvian region of Naples (A. Costa
1857). In 1869 Levi, in a paper on the grape moth “Tortrix Uvae” or “uvana”, E.
ambiguella, which heavily infested vineyards near Gorizia, mentioned the presence of
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three larvae of a second “grape worm”, which he found before the harvest, and whose
larva was characterized by a “... more lively and spirited temperament that made him
squirming and slipping from the hands like an eel’, and which he attributed to Torzrix
vitisana that is today a synonym for L. botrana. He recalls the subject a few years later
(Levi 1873), with news on parasitoids of E. ambiguella. At the same time, Dei (1873)
assigned to L. botrana the liability of the heavy damage caused to the grapevine in
Trieste district and in other parts of Italy (Ioriatti and Anfora 2007). Also Ghiliani
(1871) and De Stefani (1889) mentioned the species (as Lobesia permixtana) for its
damage to grape.

With regard to the grape moth parasitoids, Camillo Rondani (1871-1878) re-
ported only one Ichneumonid, Pimpla instigator Fabricius, 1793, living on Cochylis
roserana Frolich, 1828 (= E. ambiguella), but did not mention L. botrana.

In 1899, Del Guercio described in detail the morphology and the behavior of
EGVM, providing the first list of seven parasitoids obtained from larvae and pupae
collected in the vineyards of Tuscany. In a paper dealing with Italian Chalcidoidea,
Masi (1907) reported three species emerged from EGVM, one of which he described
as Dibrachys affinis. Later on, he named another Chalcidoid as Elachistus affinis, also
obtained from EGVM (Masi 1911).

At the time when Paul Marchal in France was publishing an important work on
EGVM (1912), in Italy Giulio Catoni (1910-1914) and Filippo Silvestri (1912) car-
ried out their investigations, in Trentino-South Tyrol and Campania (Portici-Naples)
respectively, publishing interesting information on EGVM.

With the impressive collections of pupae of the first spring-summer generation
and of the overwintering second generation, Catoni collected EGVM and EGBM
individuals in varying proportions, although frequently EGVM was more abundant.
The purpose of his investigations was to provide a valid argument to declare as manda-
tory the “autumnal application of bands and rags to the vine stems” with the aim to
collect the migrating larvae, prevent moth emerging and allow parasitoid spreading.
From these pupae Catoni obtained 15 species of parasitoids (Catoni 1914). Silvestri
(1912) described rather accurately the morphology and habits of EGVM, providing
comprehensive information of 26 species of parasitoids. These important contribu-
tions are followed by the list of EGVM parasitoids reported in Italy until the year 1911
by Gustavo Leonardi (1925), who mentioned 21 species, and by Francesco Boselli
(1928), who listed 42 species from 1911 to 1925. The results of Catoni and Silvestri
describing EGVM parasitoids were then mentioned by Stellwag (1928) and reviewed
by Thompson (1946).

After a long period of time of nearly 70 years, in which the essays on EGVM
parasitoids were very rare, in the 1990s Marchesini and Dalla Monta (1994) pub-
lished a long list of parasitoids associated to EGVM in the Veneto vineyards. With
the introduction of the IPM (Integrated Pest Management) principles, the role of
natural enemies was more and more emphasized and the interest for the EGVM para-
sitoids in Italy came back, and the investigations - though occasional — were never
interrupted to date.
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The other vine moth, Eupoecilia ambiguella (Hiibner, 1796) (European Grape
Berry Moth, EGBM) was recognized as the major grape berry pest in Europe until the
1920s (Berlese 1900, Solinas 1962, Bovey 1966). More recently and in many areas, it
has been gradually replaced by L. botrana. The shift started in the Mediterranean Basin
and is now extending - for climatic reasons - to Central Europe, where populations of
EGVM and EGBM overlap.

EGVM larvae feed on grapevine flowers and berries and on a number of other
plants growing in warm-dry environments. Its host range includes approximately 40
species belonging to 27 families (Coscolld 1997). The spurge flax Daphne gnidium
L. (Malvales Thymelaeaceae) is considered as its original host plant (Marchal 1912,
Balachowky and Mesnil 1935, Bovey 1966, Lucchi and Santini 2011, Tasin et al.
2011, CABI 2016a, Lucchi et al. in press). However, EGVM is frequently associ-
ated with other hosts in habitats where suitable host plants occur. These include olive
tree inflorescence (O. Costa 1828 and 1840, Tzanakakis and Savopoulou-Soultani
1973, Stoeva 1982, Savopoulou-Soultani et al. 1990, Coscolld 1997, Stavridis and
Savopoulou-Soultani 1998, Thiéry 2005, Roditakis in loriatti et al. 2011), Virginia
creeper (Stoeva 1982, Coscolld 1997, Thiéry 2005, CABI 2016a), jujube (Bovey 1966,
Coscolld 1997, Thiéry 2005, CABI 2016a), rosemary (Bovey 1966, Coscolld 1997,
Thiéry 2005, Roditakis in loriatti et al. 2011, CABI 2016a), arbutus (Coscolld 1997,
Thiéry 2005, CABI 2016b) evergreen clematis (Stoeva 1982, Coscolld 1997, Thié-
ry 2005, CABI 2016a), dogwood (Stoeva 1982, Coscolld 1997, Thiéry 2005, CABI
2016a), ivy (Bovey 1966, Coscolld 1997), currant (Bovey 1966, Stoeva 1982, Coscolld
1997, Thiéry 2005, CABI 2016a).

Larval feeding on green and ripe berries of grapevine allows the infection by vari-
ous microorganisms that frequently results in bunch rots (Fermaud and Le Menn
1989), making this leafroller the most economically important pest of grapevine in the
wine-growing areas, worldwide (Ioriatti et al. 2011). The natural enemy assemblage of
L. botrana varies considerably both in time and space. It includes entomopathogenic
fungi, bacteria and baculovirus, together with a long list of arthropod predators as
spiders and insects belonging to Dermaptera, Hemiptera, Neuroptera, Diptera and
Coleoptera, as well as parasitoids (Marchesini and Dalla Monta 1994, Coscolld 1997,
loriatti et al. 2011, Sentenac 2012, CABI 2016a). The complex of insect parasitoids
feeding on L. botrana in Europe includes mainly Hymenoptera Ichneumonoidea,
Chalcidoidea, Bethyloidea and few species belonging to Diptera (Tachinidae) (Mar-
tinez et al. 2000).

Extensive scientific efforts are still needed to develop biological control as an effec-
tive solution for practical use in the field. Egg parasitoids of the genus 77ichogramma
have been mass-released in a inundative strategy with variable results (Castaneda-Sa-
mayoa et al. 1993, Hommay et al. 2002, Ibrahim 2004), though they can be frequent-
ly found in cultivated and natural environments (Barnay et al. 2001, Ibrahim 2004,
Lucchi et al. 2016). The pteromalids Dibrachys affinis Masi and D. cavus (Walker)
are gregarious generalist larval-pupal parasitoids of Lepidoptera, Diptera and Hyme-
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noptera that can be readily reared in the laboratory. However, due to the lack of host
specificity and because they can also behave as hyperparasites, they have not considered
as good candidates for biological pest control. An ichneumonid species, Campoplex
capitator Aubert, is known as the most frequent and efficient parasitoid of EGVM in
European vineyards. It is a larval parasitoid that has been regarded as the best candi-
date for future EGVM biological control programs. Substantial releases have not taken
place because of the difficulties associated with artificially mass-rearing of the species
(Thiéry and Xuéreb 2004).

The limited knowledge of the field efficacy of EGVM natural enemies has recently
come to light for the questions raised in this regard by some American entomologists,
who persistently questioned the potential of the biological control for EGVM manage-
ment (Varela et al. 2010). In this respect, there is an urgent need to check the existing
literature with the aim to critically revise the taxonomic nomenclature, assigning to
each species its valid name and assessing their potential as biocontrol agents.

We fully agree with what was written by William Robin Thompson in the “Cata-
logue of Parasites and Predators of Insects Pests” (published under his direction in
several volumes from 1943 to 1972) concerning the introduction of natural enemies
of insect pests accidentally introduced in a new country: “... it is necessary to know
the identity and habits for the parasites and predators attacking the pest in its native
home. The name and habits of the natural enemies of many pests are recorded in the
literature, but it is usually a very difficult and tedious task to assemble the informa-
tion. A comprehensive list or catalogue of the predators of injurious insects, with the
reference to the original papers in which they were recorded is, therefore, one of the
fundamental necessities in biological control work.” (Thompson 1943).

Among the difficulties that can arise when compiling these lists, Thompson sug-
gests mainly the “inaccuracy in observation, rearing work and identification contained
in the works of former authors, which greatly limits their practical value.” Many past
mistakes of unusual parasitoid species associated to EGVM in Italy might be due to a
poor lab management of the field collection. We should take into consideration that
Catoni (1910-14), Ruschka and Fulmek (1915) and, more recently, Colombera et
al. (2001), have proposed lists of parasitoids obtained by clusters where the two vine
moths were possibly present, without indicating from which individual each parasitoid
was obtained. Nevertheless, it is also true that often the two tortricids may share the
same parasitoids (see e.g.: Villemant et al. 2012, tableau 2.9). Those parasitoids have
often a fairly broad host range and can attack suitable hosts living in the same environ-
ment, on the same plant, and even on the same cluster (Loni et al. 2012, Scaramozzino
et al. in press).

Over time, the observations and the rearing techniques have been refined and rare-
ly constitute a serious obstacle to this type of investigation. On the other hand, there is
still a great difficulty in parasitoid and predator identification, which is intrinsic to the
vastness and complexity of the taxonomic groups to which they belong.

This paper deals with Diptera Tachinidae and Hymenoptera Braconidae and aims to
be the first contribution of a revised and updated list of the Italian parasitoids of L. botrana.
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Materials and methods

Lobesia botrana and its parasitoids in Italy

The Italian records on EGVM parasitoids are a fragmented patchwork. This paper in-
cludes data from fewer than half of the Italian regions (nine of 20), and most of these
data come from the northern part of Italy (Trentino-South Tyrol 37 species, Veneto
31 species, Piedmont 25 species) followed by Sardinia (22 species) Tuscany (20 spe-
cies), Campania (19 species), Apulia (7 species), and Sicily and Umbria (1 species). An
important part of the information (e.g.: Trentino-South Tyrol, Campania, Tuscany,
Umbria and Sicily) comes from works published between the end of 19" and early 20*
centuries, and some specific identifications are not responding to current taxonomic
criteria, so requiring an accurate revision.

Most of the data result from studies conducted in the vineyards (approx. 85 species
recorded in 29 papers) and some from the spurge flax (Daphne gnidium L.) in natural
or semi-natural environments (appox. 15 species and 6 papers). In some contributions,
mostly focused on general aspects, such as for example the grapevine protection from
EGVM attacks, the reports on parasitoids are marginal and not very consistent.

The origin, quality and consistency of the data are not uniform and reflect the
absence, in certain regions, of people with the necessary scientific knowledge and skill
to carry out this type of investigation.

The list of parasitoid species feeding on L. botrana in Italy was drawn up using all
the papers published on the subject, both in Italy (Table 1) and worldwide. We also
revised the lists of parasitoids compiled by Thompson (1943), Coscolld (1997), Hoff-
man and Michl (2003) and by CABI (2016b). The names of the species have been
verified and updated by following the on-line “Home of Ichneumonoidea” and flash-
drive Taxapad databases of Yu et al. (1997-2012, 2012), Noyes (2014) and the Fauna
Europaea (de Jong et al. 2014).

Various names are not related to any species currently known and are considered
“nomina dubia”, while some misspellings have been amended. The list contains the
names used by the different authors in their publications and those updated accord-
ing to the sources mentioned above. Names no longer valid are preceded by a dot
and are followed by the name of the authors who used them. Within the list, the
species are divided by Order and Family and sorted alphabetically. Valid names are
in bold. Synonyms, misspellings, combinations other than those valid today, are in
a smaller font and show in square brackets the valid name. The papers examined
and included in the list are sorted alphabetically and consecutively numbered. These
numbers are shown in the table, in the columns of the main geographical areas in
which Italy can be divided: northern Italy (indicated by NORTH and including
the Regions of Valle d’Aosta, Piedmont, Liguria, Lombardy, Trentino-South Ty-
rol, Veneto, Friuli-Venezia Giulia and Emilia-Romagna); Central Italy (shown with
CENTER and including Tuscany, Marche, Umbria, Lazio and Abruzzo), southern
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Table |. References consulted for the compilation of the parasitoid list of the European grapevine moth in
Italy. See references for the full bibliographic citation. The numbers on the left are the same as in Table 2.

Number Authors

1 Bagnoli B, Lucchi A (2006)

2 Barbieri R, Cavallini G, Pari B, Guardigni P (1992)
3 Baur H (2005)

4 Boselli F (1928)

5 Caotni G (1910)

6 Catoni G (1914)

7 Cerretti B, Tschornig H-P (2010)

8 Colombera S, Alma A, Arzone A (2001)

9 Dalla Monta L, Marchesini E (1995)

10 Del Guercio G (1899)

11 Delrio G, Luciano P, Prota R (1987)

12 Forti D (1991)

13 Laccone G (1978)

14 Leonardi G (1925)

15 Loni A, Samartsev KG, Scaramozzino PL, Belokobylkij SA, Lucchi A, (2016)
16 Lozzia GC, Rigamonti EI (1991)

17 Lucchi A, Santini L (2011)

18 Lucchi A, Scaramozzino PL, Michl G, Loni A, Hoffmann C (2016)
19 Luciano P, Delrio G, Prota R (1988)

20 Marchesini E, Dalla Monta L (1994)

21 Marchesini E, Dalla Monta L (1998)

22 Marchesini E, Dalla Monta L, Sancassani GP (2006)
23 Masi L (1907)

24 Masi L (1911)

25 Moleas T (1979)

26 Moleas T (1995)

27 Nobili P, Correnti A, Vita G, Voegelé J (1988)

28 Nuzzaci G, Triggiani O (1982)

29 Pinna M, Gremo E Scaramozzino PL (1989)

30 Roat C, Forti D (1994)

31 Ruschka E, Fulmek L (1915)

32 Scaramozzino PL, Loni A, Lucchi A, Gandini L (In press)
33 Silvestri F (1912)

34 Stellwaag F (1928)

35 Zangheri S, Dalla Monta L, Duso C (1987)

Italy (indicated with SOUTH, including Campania, Molise, Apulia, Basilicata and
Calabria), Sicily and Sardinia. In two separate columns we indicated if the record is
earlier or later than 1970. If the species has been recorded before and after that date,
it is shown on both columns.
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Results

The complex of parasitoids detected on EGVM in Italy includes some 90 species be-
longing to ten families of Hymenoptera (Braconidae, Ichneumonidae, Chalcididae,
Eulophidae, Eupelmidae, Eurytomidae, Pteromalidae, Torymidae, Trichogrammatidae
and Bethylidae) and one family of Diptera (Tachinidae). More than fifty species belong
to Ichneumonidae, followed by Braconidae with 21 species, Eulophidae eight species,
Trichogrammatidae six species, and Pteromalidae five species. All the other families are
represented by one or two species. The parasitoids of EGVM, belonging to the families
Tachinidae (Diptera) and Braconidae (Hymenoptera), reported in Italy by various au-
thors (see Table 1) are listed in Table 2.

Order: DIPTERA
Family: TACHINIDAE
Subfamily: Tachininae

Actia pilipennis (Fallen, 1810)
Fig. 1

Scaramozzino et al. (in press).

Italian distribution of reared parasitoids. Tuscany: Scaramozzino et al. (in press).

Distribution. Palearctic species widely distributed, present, with few exceptions,
all over Europe; to the east it reaches the Kuril Islands and Japan through southern
Siberia and Mongolia (Andersen 1996).

Host range. It is a rather polyphagous species: little more than fifteen hosts are
known, mostly belonging to the family Tortricidae (Mesnil 1963, CABI 2016b). Mar-
tinez (2012) points out that this species has been obtained by Sparganothis pilleriana
(Denis & Schiffermiiller, 1775), another important tortricid pest of the grapevine,
but, curiously, it has not been found on the European grapevine moth yet. Recently,
Delbac et al. (2015) obtained a single specimen of this tachinid fly from L. botrana in
a Bordeaux vineyard. Unlike Phyromyptera nigrina (see below), in this case the maggot
of A. pilipennis abandons the dead caterpillar and pupate nearby.

Ecological role. During a research carried out in the natural reserve of Migliari-
no-San Rossore-Massaciuccoli, Pisa), we have obtained quite often specimens of this
Tachinid from larvae of the three generations of EGVM and from larvae of Cacoeci-
morpha pronubana (Hibner, 1799), both living on the shoot tips of Daphne gnidium
(Scaramozzino et al. in press). In the natural reserve, the species has been raised in
small number by EGVM from 2012 to 2015. In 2014 the overall rate of parasitism
was quite low, not even reaching 1%.
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Figure 1. Actia pilipennis (Fallen, 1810), female. A habitus, lateral view B habitus, dorsal view € head
and anterior part of thorax, dorsal view D head, lateral view E wing F opened puparium.
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Phytomyptera sp.

Moleas, 1995; Coscolld, 1997

Note. Very probably the species reported by Moleas (1995) belongs to P. nigrina (see
below): Cerretti (2010) cited six Phytomyptera species from Italy, but only P. nigrina
was associated to L. botrana.

Phytomyptera nigrina (Meigen, 1824) (Pn)
Fig. 2

Laccone 1978, Nuzzaci and Triggiani 1982, Luciano et al. 1988, Marchesini and Dalla
Monta 1992, 1994, 1998, Coscolld 1997, Colombera et al. 2001, Baur 2005,
Marchesini et al. 2006, Bagnoli and Lucchi 2006, Martinez et al. 2006, Cerretti
and Tschorsnig 2010, Scaramozzino et al. (in press).

Phytomyptera unicolor Rond.: Del Guercio 1899

Phytomyptera nitidiventris Rond.: Silvestri 1912, Catoni 1914, Leonardi 1925, Boselli
1928, Stellwaag 1928, Thompson 1946

Phytomyptera nitidiventris var. unicolor Rond.: Leonardi 1925

Phytomyptera spp. Moleas 1995, Coscolld 1997

Italian distribution of reared parasitoids. Apulia: Nuzzaci and Triggiani 1982, Laccone
1978

Campania: Silvestri 1912 (Portici, Nola)

Piedmont: Colombera et al. 2001, Baur 2005

Sardinia: Luciano et al. 1988

Tuscany: Del Guercio 1899, Bagnoli and Lucchi 2006, Scaramozzino et al. (in press)

Umbria: Silvestri 1912 (Bevagna)

Veneto: Marchesini and Dalla Monta 1992, 1994, 1998, Marchesini et al. 2006

Emilia-Romagna: Baur 2005 (Bologna, leg. Campadelli)

Distribution. North Central and South Europe, Russia North West, Ukraine
(Fauna Europaea)

Host range. Larval endophagous koinobiont parasitoid, Phytomyptera nigrina
(see Tab. 3) recurs very often in all researches conducted in Italy on parasitoids of L.
botrana.

This insect is associated to 29 species of Lepidoptera: Pterophoridae, Pyralidae,
Sesiidae, Yponomeutidae and various genera and species of Tortricidae, included £.
ambiguella.

Among the Tachinidae living on the vine moths, Pn shows the lowest number of
hosts. For more details, see Martinez et al. (2006) and with regard to the hosts reported in
Italy see Cerretti and Tschorsnig (2010). As known, Pn larva hatches from an egg placed
on the integument of the victim and, once actively penetrated, consumes its internal or-
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Figure 2. Phytomyptera nigrina (Meigen, 1824), female. A habitus, lateral view B habitus, dorsal view
C head and anterior part of thorax, dorsal view D head, lateral view E wing F opened puparium tight to

the skin of the EGVM dead larva.
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gans and kills it (Bagnoli and Lucchi 2006). The existence of the puparium inside the
host cocoon tight to the skin of the larva is a distinctive character for the species (Fig. 2F).
Though Pn plays an important role in the natural control of L. botrana, especially reduc-
ing the summer population (Bagnoli and Lucchi 2006, Thiery et al. 2006), it was not
considered suitable for the control of Paralobesia viteana in the US, because of its relatively
low host specificity, the low rate of parasitism reported in nature, and, referring in general
to Tachinidae, due to previous experiences of unsuccessful releases (Martinez et al. 20006).

Ecological role. Its importance as parasitoid depends on the host generation; indeed,
various authors found that the parasitism rates are more generally related to the EGVM
antophagous generation on grapevine: in this case they can overcome 25% of parasitism
rate, both on grapevine in Apulia (Laccone 1978) and on Daphne gnidium in Sardinia
(Luciano et al. 1988) (see table 2). In Tuscany, P. nigrina (Pn) was mostly found in the
vineyards of the medium and lower Arno valley, especially on larvae of the anthophagous
generation (Bagnoli and Lucchi 2006). In the natural reserve of San Rossore (Pisa), dur-
ing several years of investigation carried out on D. gnidium, a single specimen of Pn was
obtained from EGVM larvae of the second generation, collected in late July 2014 (Scara-
mozzino et al. in press), in contrast to observations carried out on the same host plant by
other authors (see Table 3), whereas Actia pilipennis was more frequent in our case.

In Piedmont, Pn reached on the first generation of EGVM and EGBM, in two
successive years, significant parasitization rates (17.3 and 6.5%), but it was virtually
absent (only two individuals obtained) in the second overwintering generation (Co-
lombera et al. 2001).

Silvestri (1912) collected Pn from June to mid-October, Nuzzaci and Triggiani
(1982) cited it as the more frequent parasitoid on D. gnidium in summer, with para-
sitism rates close to 30%. Laccone (1978) obtained Pn also in the second generation,
with significant parasitization rates (from 11.4 to 14.7%). In Veneto, parasitization
levels detected for this species were very low in the first generation (0.36 and 0.64%;
Marchesini and Dalla Monta 1994), slightly higher, but with a significant 14.6%, in
the second generation (Marchesini et al. 2000).

In France, Thiery et al. (2006) found Pn on the first generation of EGVM; they
reported parasitization rates ranging from 5.2 to 41.2%. Pn has not been detected for
the moment on EGVM overwintering generation, apart from what has been reported
in the work of Colombera et al. (2001).

Subfamily: Exoristinae

Eurysthaea scutellaris (Robineau-Desvoidy, 1848)

Discochaeta hyponomeutae Rond.: Forti 1991 (in Coscolld 1997: 218), Coscolld 1997.

Notes. Coscolla (1997) refers that this tachinid fly is the only parasitoid obtained by
Forti (1991) from larvae of EGVM second generation, with a rate of parasitism of
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3.7%, though later on Roat and Forti did not mention this species in their list pub-
lished in 1994. Cerreti and Tschorsnig (2010) reported eight species of Lepidopteran
host for E. scutellaris (mostly Yponomeutidae, but also Tortricidae and Geometridae)
for Italy, but he did not mention L. botrana among them.

According to Cerreti (2010), Cerreti and Tschornig (2010) and Fauna Euro-
paea, in Italy there are other four species of Tachinidae that could parasitize EGVM,
though they have not been found on this host in our country yet (Martinez et al.
20006). These are Elodia morio (Fallen, 1820), Nemorilla floralis (Fallen, 1810), V.
maculosa (Meigen, 1824) and Pseudoperichaeta nigrolineata (Walker, 1853) (Martinez
et al. 20006).

Order: HYMENOPTERA
Superfamily: ICHNEUMONOIDEA
Family: BRACONIDAE

Subfamily: Agathidinae

Agathis sp.

Delrio et al. 1987, Coscolld 1997

Italian distribution of reared parasitoids. Sardinia: Delrio et al. 1987

Host range. The cosmopolitan genus Agathis Latreille, 1804, according to Yu
(1997-2012) includes 162 species, 35 of which recorded in Europe (Fauna Europaea).
They live on larvae of various microlepidoptera, especially Gelechioidea, Pyraloidea
and Tortricoidea, as solitary koinobiont endoparasitoid. Detailed information on Ag-
athidinae behavior can be found in Shaw and Huddleston (1991).

Ecological role. In Sardinia Delrio et al. (1987) obtained, by L. botrana feeding
on grape, an unidentified species of Agarhis which, in association with other species
(Elachertus affinis Masi, Chelonus sp. and Habrobracon sp.), parasitized 10-12% of the
first generation larvae and 5% of the second and third generation larvae.

Agathis malvacearum Latreille, 1805

Moleas 1979, 1995, Coscolld 1997, Hoffman and Michl 2003

Italian distribution of reared parasitoids. Apulia: Moleas 1979, 1995

Distribution. Spread in Central and Southern Europe, UK, Finland, Russia,
Caucasus, Turkey, Iran, Central Asia, Canada (Quebec), USA (some States bordering
Canada) (Yu et al. 2012).

Host range. Agathis malvacearum lives on 7 species of moths: 2 Coleophoridae, 3
Gelechiidae, 1 Pterophoridae and 1 Tortricidae (Yu et al. 2012).
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Ecological role. This species was obtained in low numbers during a three-year
investigation in vineyards of table grapes in five locations of Apulia and has been as-
sociated to EGVM only by Moleas (1979).

Bassus linguarius (Nees, 1812)

Nuzzaci and Triggiani 1982

Italian distribution of reared parasitoids. Apulia: Nuzzaci andTriggiani 1982

Distribution. It occurs in Central and Southern Europe, Great Britain, Finland,
Turkey, Iran, Armenia, Kazakhstan and Mongolia (Yu et al. 2012)

Host range. Yu (1997-2012) and Yu et al. (2012) mentions Coleophora sp. (Lepi-
doptera Coleophoridae) as the only known host of this braconid.

Ecological role. In Apulia this species reached 9% of parasitization rate on EGVM
larvae developing on Daphne gnidium in September.

Therophilus tumidulus (Nees, 1812)

Microdus tumidulus Nees: Luciano et al. 1988

Italian distribution of reared parasitoids. Sardinia: Luciano et al. 1988

Distribution. 7herophilus tumidulus is widespread in the Palearctic area: through-
out Europe, Morocco, Russia, Caucasus, Turkey, Iran, Central Asia as far as Japan and
China (Yu 1997-2012; Yu et al. 2012).

Host range. The species is known as larval parasitoid of Lepidoptera Momphidae,
Gelechiidae, Depressariidae and especially Tortricidae, including the vine tortrix moth
S. pilleriana (Voukassovitch 1924, Villemant et al. 2012).

Ecological role. 7herophilus tumidulus was the second most frequent larval parasi-
toid of EGVM on Daphne gnidium in Sardinia, after P. nigrina, with parasitism rates
ranging from 12.5 to 24.1% in the first generation and 8.6% in the third generation.
Telenga (1934) mentioned this species as one of the main parasitoids of EGVM in
Crimea vineyards.

Subfamily: Braconinae

Bracon mellitor Say, 1836

Goidanich 1931

Bracon vernoniae Ashm.: Leonardi 1925
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Distribution. This species, distributed in North America from Canada to Mexico, is also
present in Cuba, Brazil, Hawaii, while it is not present in Europe. In 1935 it was introduced
from Hawaii into Egypt to control the Pink Bollworm, Pectinophora gossypiella (Saunders,
1844) (Lepidoptera Gelechiidae), but it seems not established (Bey 1951, Yu et al. 2012).

Host range. Bracon mellitor lives on many hosts, mainly belonging to the Coleop-
tera Curculionidae and several families of Lepidoptera, especially Tortricidae, Pyrali-
dae, Gelechiidae and Noctuidae (Yu 1997-2012; Yu et al. 2012). Among these species
are included the already mentioned P. viteana and L. botrana. The former was initially
confused with L. botrana (see e.g. Johnson and Hammar 1912), and it is likely that the
record of B. vernoniae on L. botrana reported by Leonardi (1925) originates from this
mistake, since Marsh (1979) and Tillman and Cate (1989) did not include this moth
among the hosts of this Bracon.

Bracon (Glabrobracon) admotus Papp, 2000

Loni et al. 2016
Bracon sl.: Scaramozzino et al. (in press)

Italian distribution of reared parasitoids. Tuscany: Loni et al. 2016, Scaramozzino
et al. (in press)

Distribution. This species was originally described by Papp (2000) on specimens
from Bulgaria and Hungary. Beyarslan and Erdogan (2012) recorded this species from
Turkey, and Loni et al. (2016) from Italy.

Host range. The species was raised from larvae of Byctiscus betulae (Linnaeus, 1758) (Co-
leoptera: Attelabidae) in the leaves of Populus tremula L. rolled up like a cigar (Papp 2000)

Loni et al. (2016) obtained three males (two in October 2014 and one in October
2015) by EGVM larvae feeding on D. gnidium in the Nature Reserve of San Rossore (Pisa).

Habrobracon sp.

Delrio et al. 1987, Moleas 1995, Coscolld 1997

Italian distribution of reared parasitoids. Sardinia: Delrio et al. 1987

Host range. Idiobiont larval ectophagous and gregarious parasitoid predominant-
ly of Coleoptera and Lepidoptera.

Ecological role. In Sardinia vineyards Delrio et al. (1987) obtained by L. botrana
an unidentified species of Habrobracon which, along with other species (Elachertus af-
finis Masi, Agathis sp. and Chelonus sp.), emerged from 10-12% of the first generation
larvae and from 5% of second and third generation larvae. The genus Habrobracon
Ashmead, 1895 is also used in synonymy with Bracon Fabricius, 1804, in the Fauna
Europaea, where nearly 250 species of this genus in Europe are listed.
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Habrobracon concolorans (Marshall, 1900)

Loni et al. 2016
Bracon sl.: Scaramozzino et al. (in press)

Italian distribution of reared parasitoids. Tuscany: Loni et al. 2016, Scaramozzino
et al. (in press)

Distribution. Habrobracon concolorans is a Trans-Eurasian species (Samartsev and
Belokobylskij 2013), widely distributed in the Palaearctic region.

Host range. Loni et al. (2016) found this species associated with EGVM for the first
time. In the Nature Reserve of San Rossore, on Daphne gnidium, H. concolorans feeds on
larvae of the three EGVM generations. It develops as ectoparasitoid on mature larvae,
killing them before they make the cocoon, and showing both solitary and gregarious hab-
its, with up to four individuals feeding on the same host larva. To date it is only known
from 13 host species, mostly Lepidoptera (Gelechiidae, Noctuidae, Nymphalidae, Pyral-
idae, Tortricidae) and one Coleoptera Anobiidae (Loni et al. 2016). Moreover, H. con-
colorans is a major parasitoid of the highly invasive South American tomato leafminer,
Tuta absoluta (Meyrick, 1917) (Lepidoptera, Gelechiidae) (Biondi et al. 2013).

Ecological role. Habrobracon concolorans has been found associated to three other
species of Braconinae (H. hebetor, H. pillerianae and Bracon admotus) that emerged
from more than 1,200 EGVM samples collected in 2014 (Loni et al. 2016) with a
parasitization rate of 2.4%.

Habrobracon hebetor (Say, 1836)

Moleas 1979, Loni et al. 2016

Habrobracon sp.: Silvestri 1912, Boselli 1928, Stellwaag 1928
Habrobracon brevicornis Wesmael: Goidanich 1934
Microbracon brevicornis Wesm.: Thompson 1946

Bracon sl.: Scaramozzino et al. (in press)

Italian distribution of reared parasitoids. Campania: Silvestri 1912

Tuscany: Loni et al. 2016, Scaramozzino et al. (in press)

Sicily: Silvestri 1912 (from larvae of Epbestia elutella)

South Italy: Moleas 1979

Distribution. Cosmopolitan.

Taxonomic notes. In the past, the taxonomic position of H. hebetor was not well
defined; it has a large number of synonyms because of the wide distribution, the broad
host range and the morphological variability, so that it was attributed to the genera
Bracon, Habrobracon and Microbracon (Loni et al. 2016). It was considered for long
time separated from his junior synonym Bracon brevicornis (Wesmael, 1838) (see e.g.:
Marsh 1979, Fauna Europaea) on the basis of various morphological characteristics.
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Host range. Highly polyphagous, it is known to attack various species of pyralid
moths feeding on stored products, as well as other Lepidopterous pests on several culti-
vated plants (Yu et al. 2012). It is an idiobiont ectophagous and gregarious parasitoid of
Lepidopteran larvae. In Loni et al. (2016) a list of records of H. hebetor found on EGVM
is provided. Goidanich (1934), reviewing the specimens obtained from larvae of L. botra-
na and Ephestia elutella by Silvestri, assigns them to Habrobracon brevicornis. In 2014
Loni et al. (2016) obtained two females of this species from a larva of L. botrana feeding
on D. gnidium. Under the name H. brevicornis it was known as a major parasitoid of the
European Corn Borer Ostrinia nubilalis (Hiibner, 1796) (Lepidoptera, Pyralidae), and,
with the aim of controlling this pest, it was introduced and released in different locations
in North America (Goidanich 1931, Marsh 1979, Yu et al. 2012).

Habrobracon pillerianae Fischer, 1980

Loni et al. 2016
Bracon s. |.: Scaramozzino et al. (in press)

Italian distribution of reared parasitoids. Tuscany: Loni et al. 2016, Scaramozzino
et al. (in press)

Distribution. Currently this species is only found in Asian Turkey (Fischer 1980)
and in Tuscany (Italy) (Loni et al. 2016)

Host range and ecological role. Very little information is available on this spe-
cies (Fischer 1980). This author described H. pillerianae on the basis of six specimens
emerged from Sparganothis pilleriana in Central Anatolia (Turkey). We personally ob-
tained this Braconid by EGVM larvae feeding on grapevine in Cerreto Guidi (FI) in
June 2005 and August 2008 and on D. gnidium in San Rossore (Pisa), from late June
to early September 2014 (Loni et al. 2016). Although it proved to be the most common
species among the Braconinae found in S. Rossore (it accounted for about 6% of all
collected parasitoids), the parasitism rate on L. botrana larvae was only around 1.3%.

Also in this species the larvae developed both solitary and gregariously, with up to
three individuals feeding on the same host (Loni et al. 2016).

Subfamily: Cheloninae

Ascogaster quadridentata Wesmael, 1835
Fig. 3

Luciano et al. 1988, Marchesini and Dalla Monta 1992, 1994, 1998, Coscolla 1997,
Marchesini et al. 2006, Bagnoli and Lucchi 2006.

Italian distribution of reared parasitoids. Sardinia: Luciano et al. 1988
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Figure 3. Ascogaster quadridentata Wesmael 1835. A habitus male, lateral view B head male, anterior

view C head and mesosoma, dorsal view D wings, male E metasoma male, dorsal view F metasoma female

lateral view.

Tuscany: Bagnoli and Lucchi 2006

Veneto: Marchesini and Dalla Monta 1992, 1994, 1998, Marchesini et al. 2006

Distribution. The species is present in Europe and North Africa; in Asia it is
recorded up to Japan (for more details see: Yu 1997-2012 and Cabi 2016a). A. quadri-
dentata was introduced in North America and New Zealand for the biological control
of Cydia pomonella L. (Lepidoptera, Tortricidae).

Host range. This koinobiont egg-larval endophagous parasitoid feeds on various
species of economically important moths, especially belonging to the family Tortrici-
dae. Yu et al. (2012) provide a list of sixty-seven host species. In the vineyards it has
been also associated to P. viteana and E. ambiguella.

Ecological role. As already highlighted by Bagnoli and Lucchi (2006), in Tus-
cany this parasitoid is usually present at low density in all the three generations of L.
botrana. In Veneto it has never been obtained by larvae of the first generation, but
reached a maximum rate of parasitism of 4.4% in the second generation and 2.7% in
the third generation. In Sardinia it was obtained only from first generation larvae of
EGVM living on D. gnidium, with a parasitism rate of 3.7%.

Ascogaster rufidens Wesmael, 1835

Silvestri 1912, Boselli 1928, Stellwaag 1928

Italian distribution of reared parasitoids. Campania: Silvestri 1912 (Portici)
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Distribution. This species shows a Palaearctic distribution, being present in Europe
(excluding Iberian Peninsula, ex Yugoslavia and Greece), Russia, Far East Russia, and China.

Host range. Koinobiont endophagous egg-larval parasitoid. The only record is
due to Silvestri (1912) that frequently reared it in August from EGVM larvae. Like the
previous species, it lives on microlepidoptera, especially Tortricidae.

Chelonus sp.

Delrio et al. 1987, Coscolld 1997

Italian distribution of reared parasitoids. Sardinia: Delrio et al. 1987

Distribution. Chelonus Panzer, 1806 is a cosmopolitan genus with 190 species in
Europe (Fauna Europacea).

Host range. Like the species of the genus Ascogaster, the Chelonus spp. are koinobiont
egg-larval endophagous parasitoids of various groups of microlepidoptera and Noctuidae.

Ecological role. In Sardinia Delrio et al. (1987) obtained an unidentified species
of Chelonus that, along with other species (Elachertus affinis Masi, Agathis sp. and Ha-
brobracon sp.) parasitized 10-12% of the EGVM larvae of the first generation and 5%
of the larvae of the second and third generations.

Subfamily: Exothecinae

Colastes sp.

Colombera at al. 2001

Italian distribution of reared parasitoids. Piedmont: Colombera at al. 2001

Distribution and host range. Colastes Haliday, 1833 is a cosmopolitan genus
represented in Europe by 15 species, which are, as all the members of the subfamily,
idiobiont ectophagous solitary parasitoids on larvae of several leafminers (Shaw and
Huddleston 1991). Only one specimen was obtained from the first generation larvae
of EGVM in Piedmont.

Subfamily: Euphorinae

Meteorus sp.

Silvestri 1912, Boselli 1928, Stellwaag 1928

Italian distribution of reared parasitoids. Campania: Silvestri 1912 (Nola, Portici)
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Apulia: Silvestri 1912 (S. Vito dei Normanni - Lecce)

Distribution. Meteorus Haliday, 1835 is a cosmopolitan genus with a large num-
ber of species, Yu (1997-2012) lists 316 species, 46 of which are present in Europe
(Fauna Europaea).

Host range. The species of the genus Meteorus are koinobiont endophagous larval
parasitoids of Coleoptera and Lepidoptera. M. pendulus (Miiller, 1776) and M. rubens
(Nees, 1811) have been found on E. ambiguella, while M. colon (Haliday, 1835) was
obtained from S. pilleriana. Silvestri (1912) in July and August repeatedly observed
some specimens of an unidentified Meteorus from larvae of EGVM collected in Cam-
pania and Apulia vineyards.

Subfamily: Microgastrinae

Apanteles sp.

Nuzzaci and Triggiani 1982, Luciano et al. 1988, Moleas 1995, Coscolld 1997

Italian distribution of reared parasitoids. Apulia: Nuzzaci and Triggiani 1982

Sardinia: Luciano et al. 1988

Distribution. Apanteles Forster, 1863 is a big cosmopolitan genus which - accord-
ing to Mason (1981) - would include between 5,000 and 10,000 species. Yu (1997-
2012) lists a little less than a thousand species. In Europe are reported 195 species
(Fauna Europaea).

Taxonomic notes. Apanteles is a polyphyletic complicated group, both for the
high number of species and for the evident morphological convergence accompanied
by the characters reduction. Mason (1981) divided this group in 26 distinct genera
(see Whitfield et al. 2002).

The situation is still controversial and Mason’s opinion is not accepted by all tax-
onomists of the group (see note 180 in Broad et al. 2012).

Host range. Like all Microgastrinae, Apanteles spp. are koinobiont endophagous
larval parasitoids of Lepidoptera Ditrysia and are undoubtedly among the most im-
portant parasitoids of this order. For more details, see Shaw and Huddleston (1991).

Ecological role. In Apulia, an unidentified species of Apanteles was repeatedly
found in September-October; this emerged from EGVM larvae living on D. gnidium,
with a parasitization rate of approx. 20% (Nuzzaci and Triggiani 1982). Again, on D.
gnidiun in Sardinia, another unidentified Apanteles was obtained both from EGVM
larvae of first and third generation, with parasitization rates of 6.2% and 24.1% respec-
tively (Luciano et al. 1988).
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Apanteles albipennis (Nees, 1834)

Laccone 1978

Italian distribution of reared parasitoids. Apulia: Laccone 1978

Distribution. Palaearctic species, widespread in Europe and in the former Soviet
Union up to the east coast.

Host range. Yu (1997-2012) provides a list of 33 species of Lepidopteran hosts in-
cluding Tortricidae, Gelechiidae, Pterophoridae, Coleophoridae, Pyralidae and other
families, plus two erroneous records: one species of Buprestidae and one of Curcu-
lionidae (Coleoptera). Among the hosts of A. albipennis is also recorded S. pilleriana
(Ruschka and Fulmek 1915).

Ecological role. Specimens of this species were rarely obtained from EGVM lar-
vae of first and second generation collected on vine in Apulia (Laccone 1978).

Microgaster rufipes Nees, 1834 [= M. globata auctt., not (Linnaeus, 1758)]

Microgaster globata: Catoni 1914, Stellwaag 1928

Italian distribution of reared parasitoids. Trentino-South Tyrol: Catoni 1914,
Stellwaag 1928

Distribution. Microgaster is a cosmopolitan genus, fairly rich in species. Yu (1997-
2012) reports 178 species, 45 of which in Europe (Fauna Europaea).

Taxonomic notes. In the past, the name “globata” was often referred to the Europe-
an species of Microgaster Latreille, 1804, characterized by red hind femora. Nowadays we
do not know exactly to what species the old quotes of many authors refer (Nixon 1968).
This is probably the case of the records of Catoni (1914) and Schwangart (Stellwaag
1928). Recently Van Achterberg (2014) addressed the issue and eventually renamed M.
globatus auctt. with the oldest available name Microgaster rufipes Nees, 1834.

The species is now reported in the Fauna Europaea as Microgaster rufipes Nees,
1834, but is still listed by Broad et al. (2012, 2016) and Yu et al. (2012) under the
incorrect name of M. globata.

Host range. Yu et al. (2012) list fifty hosts, many of which are tortricids. Those of
Catoni (1914) and Schwangart (Stellwaag 1928) are the only references of M. globara
on L. botrana.

Microplitis sp.

Marchesini and Dalla Monta 1992, 1994, 1998, Coscolld 1997, Colombera et al.
2001, Marchesini et al. 2006
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Italian distribution of reared parasitoids. Piedmont: Colombera et al. 2001
Veneto: Marchesini and Dalla Monta 1992, 1994, 1998, Marchesini et al. 2006
Distribution. Microplitis Forster, 1863 is a cosmopolitan genus that counts about

180 species.

Host range. All the species of this genus are solitary or gregarious endoparasitoids
of Lepidopteran larvae (especially Noctuidae).

Ecological role. Both Marchesini et al. (1994, 2006) and Colombera et al. (2001)
have obtained a few specimens of an unidentified species of Microplitis by EGVM
larvae of the second generation.

Microplitis tuberculifer (Wesmael, 1837)

Microplitis tuberculifera: Catoni 1914, Ruschka and Fulmek 1915, Boselli 1928
Microplites tuberculifera (Wesm.) Reinh.: Stellwaag 1928

Italian distribution of reared parasitoids. Trentino-South Tyrol: Catoni 1914,
Ruschka and Fulmek 1915

Distribution. Microplitis tuberculifer is widespread and common throughout the
Palearctic region, with the exception of North Africa.

Host range. It is a solitary koinobiont endoparasitoid of Lepidopteran larvae (Noc-
tuidae and Geometridae), and it is also reported on E. ambiguella in Austria, together
with EGVM (Ruschka and Fulmek 1915), and Bulgaria (Balevski 1989, Yu et al. 2012).

The only Italian records of this species on the two vine moths are due to Catoni

(1914) and Ruschka and Fulmek (1915).

Subfamily: Rogadinae
Aleiodes sp.

Nuzzaci and Triggiani 1982

Italian distribution of reared parasitoids. Apulia: Nuzzaci and Triggiani 1982

Distribution. Aleiodes Wesmael, 1838, is a cosmopolitan genus of 240 species
(Yu, 1997-2012), with 42 of them listed in Europe (Fauna Europaca).

Host range. In most cases, the species of this genus live on larvae of macrolepidop-
tera, both diurnal and nocturnal and, to a lesser extent, on larvae of microlepidoptera,
including tortricids. They are koinobiont larval endoparasitoids, and lay their eggs in
the host young larva and pupate inside the mummified remains of the dead caterpillar.
Three species of Aleiodes are associated with L. botrana. Nuzzaci and Triggiani (1982)
obtained a single specimen of an unidentified species of Aleiodes by EGVM larvae liv-
ing on D. gnidium.



A review of insect parasitoids associated with Lobesia botrana... 93

References

Achterberg C van (2014) Notes on the checklist of Braconidae (Hymenoptera) from Switzerland.
Mitteilungen der Schwaizerischen Entomologischen Gesellschaft 87: 191-213.

Andersen S (1996) The Siphonini (Diptera: Tachinidae) of Europe. Fauna Entomologica Scan-
dinavica 33: 1-146.

Bae YS, Komai F (1991) A revision of the Japanese species of the genus Lobesia Guenée (Lepi-
doptera, Totricidae), with description of a new subgenus. Tyo to Ga 42(2): 115-141.
Bagnoli B, Lucchi A (2006) Parasitoids of Lobesia botrana (Den. & Schiff.) in Tuscany. IOBC/

WPRS Bulletin 29(11): 139-142.

Balachowsky A, Mesnil L (1935) Les Insectes Nuisibles aux Plantes Cultivées. Vol. 1 Chapitre
I1, Insectes nuisibles a la Vigne. II Lepidopteres. L. Méry, Paris, 662—-691.

Balevski NA (1989) Species composition and hosts of family Braconidae (Hymenoptera) in
Bulgaria. Acta Zoologica Bulgarica 38: 24-45.

Barbieri R, Cavallini G, Pari P, Guardigni P (1992) Lutte contre Lobesia botrana (Den. Et
Shiff.) avec des moyens biologiques (77ichogramma) utilisés tout seuls et associés des moy-
ens microbiologiques (Bacillus thuringiensis) en Emilia - Romagna (Italie). IOBC/WPRS
Bulletin 15(2): 6.

Barnay O, Hommay G, Gertz C, Kienlen JC, Schubert G, Marro JP, Pizzol J, Chavigny P
(2001) Survey of natural populations of Trichogramma (Hym., Trichogrammatidae) in the
vineyards of Alsace (France). Journal of Applied Entomology 125: 469-477. https://doi.
org/10.1046/j.1439-0418.2001.00575 .x

Baur H (2005) Determination list of entomophagous insects Nr. 14. IOBC/WPRS Bulletin
28(11): 1-71.

Berlese A (1900) Cochylis ambiguella Hiibn. and Eudemis botrana Schiff. In: Insetti nocivi agli
alberi da frutto ed alla vite. Premiato Stab. Tipografico Vesuviano, Portici, 82-85.

Bey MK (1951) Biological control projects in Egypt, with a list of introduced parasites and
predators. Bulletin de la Société Fouad ler d’Entomologie 35: 205-220.

Beyarslan A, Erdogan OC (2012) The Braconinae (Hymenoptera: Braconidae) of Turkey,
with new locality records and descriptions of two new species of Bracon Fabricius, 1804.
Zootaxa 3343: 45-56.

Biondi A, Desneux N, Amiens-Desneux E, Siscaro G, Zappala L (2013) Biology and develop-
mental strategies of the Palaearctic parasitoid Bracon nigricans (Hymenoptera: Braconidae)
on the Neotropical moth Twuta absoluta (Lepidoptera: Gelechiidae). Journal of Economic
Entomology 106(4): 1638-1647. https://doi.org/10.1603/EC12518

Boselli F (1928) Elenco delle specie d’insetti dannosi e loro parassiti ricordati in Italia dal 1911 al
1925. Laboratorio di Entomologia Agraria, R. Istituto Superiore Agrario — Portici, 1-265.

Bovey P (1966) Superfamille des Tortricoidea. In: Balachowsky AS (Ed.) Entomologie Appli-
quée a I'Agriculture. Vol. 2(1), Masson et Cie., Paris, 859-887.

Broad GR, Shaw MR, Godfray HCJ (2012) Checklist of British and Irish Braconidae (Hyme-
noptera). http://www.nhm.ac.uk/resources-rx/files/braconidae-checklist-for-web-34139.pdf

Broad GR, Shaw MR, Godfray HCJ (2016) Checklist of British and Irish Hymenoptera - Bra-
conidae. Biodiversity Data Journal 4: €8151. hteps://doi.org/10.3897/BDJ.4.e8151


https://doi.org/10.1046/j.1439-0418.2001.00575.x
https://doi.org/10.1046/j.1439-0418.2001.00575.x
https://doi.org/10.1603/EC12518
http://www.nhm.ac.uk/resources-rx/files/braconidae-checklist-for-web-34139.pdf
https://doi.org/10.3897/BDJ.4.e8151

94 Pier Luigi Scaramozzino et al. | ZooKeys 647: 67-100 (2017)

Brown JW (2005) World Catalogue of Insects Volume 5. Tortricidae (Lepidoptera). Apollo
Books Aps., Stenstrup, 741 pp.

CABI (2016a) Invasive Species Compendium. Datasheet report for Lobesia botrana (grape
berry moth). http://www.cabi.org/isc/datasheet/42794

CABI (2016b) Invasive Species Compendium. Datasheet report for Actia pilipennis. htep://
www.cabi.org/isc/datasheetreport?dsid=3095

Castaneda-Samayoa O, Holst H, Ohnesorge B (1993) Evaluation of some 77ichogramma species
with respect to biological control of Eupoecilia ambiguella Hb. and Lobesia botrana Schiff. (Lep.,
Tortricidae). Zeitschrift fiir PAanzenkrankheiten und Pflanzenschutz 100(6): 599-610.

Catoni G (1910) Contributo per un metodo pratico di difesa contro le tignuole dell’uva. Estrat-
to da ‘Il Coltivatore’, nn. 13, 14 e 18, Tip. C. Cassone, Casalmonferrato, 5-27.

Catoni G (1914) Die Traubenwickler (Polychrosis botrana Schiff. und Conchylis ambiguella
Hiibn.) und ihre natiirlichen Feinde in Stidtyrol. Zeitschrift fiir angewandte Entomologie
1(2): 248-259. https://doi.org/10.1111/j.1439-0418.1914.tb01129.x

Cerretti P (2010) I Tachinidi della fauna italiana (Diptera Tachinidae) con chiave interattiva dei
generi ovest-paleartici. Centro Nazionale Biodiversita Forestale — Verona. Cierre Edizioni,
Verona, 2 vol., 573+339 pp.

Cerretti P, Tschorsnig H-P (2010) Annotated host catalogue for the Tachinidae (Diptera) of
Italy. Stuttgarter Beitrdge zur Naturkunde A, Neue Serie 3: 305-340.

Colombera S, Alma A, Arzone A (2001) Comparison between the parasitoids of Lobesia botrana
and Eupoecilia ambiguella in conventional and integrated vineyards. IOBC/WPRS Bulletin
24(7): 91-96.

Coscolld R (1997) La polilla del racimo de la vid (Lobesia botrana Den. y Schiff.). Generalitat
Valenciana, Consejerfa de Agricultura, Pesca y Alimentacion, Valencia, Spain, 613 pp.
Costa A (1857) Degl’insetti che attaccano I'albero ed il frutto dell’olivo, del ciliegio, del pero,
del melo, del castagno e della vite e le semenze del pisello della lenticchia della fava e del
grano. Loro descrizione biologica, danni che arrecano e mezzi per distruggerli. Edizione

seconda riveduta ed accresciuta dallo stesso autore. G. Nobile, Napoli, 197 pp.

Costa A (1877) Degl’ insetti che attaccano 'albero ed il frutto dell’olivo, del ciliegio, del pero,
del melo del castagno e della vite e le semenze del pisello della lenticchia della fava e del
grano. G. Nobile, Napoli, 340 pp.

Costa OG (1828) Degl’ insetti che vivono sopra I'ulivo e nelle olive. Atti del Regio Istituto d’
Incoraggiamento, tomo 4: 202-218. [+ 1 tav]

Costa OG (1840) Monografia degl’insetti ospitanti sull’ulivo e nelle olive, Edizione II. Az-
zolino e Compagno, Napoli, 50 pp. [3 pls]

Dalla Monta L, Marchesini E (1995) Five years observation on natural enemies of Lobesia
botrana Schiff. in Venetian vineyards - Vortrag anlifSlich Tagung: Working Group “Inte-
grated Control in Viticulture® 7-10.3.1995, Freiburg.

Dei A (1873) Insetti dannosi alle viti in Italia. Estratto dal giornale “Annali di Viticoltura ed
Enologia Italiana”, F. Anselmi e Comp., Milano, 58 pp.

Delbac L, Papura D, Roux P, Thiery D (2015) Ravageurs de la vigne: Les nouveautés dans les
recherches sur les tordeuses et la problématique des espéces invasives. Actes du colloque

12¢ journée technique du CIVB - 3 février 2015, Bordeaux, 68-78.


http://www.cabi.org/isc/datasheet/42794
http://www.cabi.org/isc/datasheetreport?dsid=3095
http://www.cabi.org/isc/datasheetreport?dsid=3095
https://doi.org/10.1111/j.1439-0418.1914.tb01129.x

A review of insect parasitoids associated with Lobesia botrana... 95

Del Guercio G (1899) Delle tortrici della fauna italiana specialmente nocive alle piante colti-
vate. Nuove Relazioni della R. Stazione di Entomologia agraria di Firenze, Serie Prima 1:
117-193.

Delrio G, Luciano P, Prota R (1987) Researches on grape-vine moths in Sardinia. Proc. Meet.
E.C. Experts Group “Integrated pest control in viticulture”, Portoferraio, Italy, 26-28
September, 1985. Balkema, Rotterdam, 57-67.

[Denis M, Schiffermiiller I] (1775) Ankiindung eines systematischen Werkes von den Schmet-
terlingen der Wienergegend. Augustin Bernardi, Wien, 323 pp. [3 pls]

[Denis M, Schiffermiiller I] (1776) Systematisches Verzeichnif§ der Schmetterlinge der Wie-
nergegend. Augustin Bernardi, Wien, 323 pp. [3 pls]

De Stefani T (1889) Gli animali dannosi alla vite con brevi note sul modo di preservarla dai
loro danni. Palermo, stabilimento tipografico Virzi, 29 pp.

Dufrane A (1960) Microlepidoptéres de la faune belge. Bulletin du Musée royal d’Histoire
naturelle de Belgique 36(29): 1-16.

de Jong Y, Verbeek M, Michelsen V, Bjorn B, Los W, Steeman E Bailly N, Basire C, Chylarecki
D, Stloukal E, Hagedorn G, Wetzel E Glockler F, Kroupa A, Korb G, Hoffmann A, Hiu-
ser C, Kohlbecker A, Miiller A, Giintsch A, Stoev P, Penev L (2014) Fauna Europaea —
all European animal species on the web. Biodiversity Data Journal 2: ¢4034. https://doi.
org/10.3897/BDJ.2.¢4034

Fermaud M, Menn R le (1989) Association of Botrytis cinerea with grape berry moth larvae.
Phytopathology 79(6): 651-656. https://doi.org/10.1094/Phyto-79-651

Fischer M (1980) Fiinf neue Raupenwespen (Hymenoptera, Braconidae). Frustula Entomo-
logica NS 1(15): 147-160.

Forti D (1991) Resultats preliminaires sur I'activité des parasites du ver de la grappe (Lobesia
botrana Schift.) dans le Trentine. Bulletin OILB/SROP 1992/XV, 2: 9.

Ghiliani V (1871) Sugli insetti dannosi all’agricoltura. Ann. R. Soc. Agrar. di Torino 14: 35-51.

Gilligan TM, Epstein ME, Passoa SC, Powell JA (2011) Discovery of Lobesia botrana ([Denis
& Schiffermiiller]) in California: An Invasive Species New to North America (Lepidoptera:
Tortricidae). Proceedings of the Entomological Society of Washington 113(1): 14-30.
hteps://doi.org/10.4289/0013-8797.113.1.14

Goidanich A (1931) Gli insetti predatori e parassiti della Pyrausta nubilalis Hiibn. Bollettino
del Laboratorio di Entomologia del R. Istituto Superiore Agrario di Bologna 4: 77-218.

Goidanich A (1934) Materiali per lo studio degli Imenotteri Braconidi III. Bollettino del Labo-
ratorio di Entomologia del R. Istituto Superiore Agrario di Bologna 6: 246-261.

Gonzales M (2010) Lobesia botrana: polilla de la uva. Revista Enologia 7(2): 2-5.

Hoffmann C, Michl G (2003) Parasitoide von Traubenwicklern — ein Werkzeug der naturli-
chen Schadlingsregulation? Deutsches Weinbaujahrbuch 55: 1-13.

Hommay G, Gertz C, Kienlen JC, Pizzol J, Chavigny P (2002) Comparison between the con-
trol efficacy of Trichogramma evanescens Westwood (Hymenoptera: Trichogrammatidae)
and two Trichogramma cacoeciae Marchal strains against grapevine moth (Lobesia botrana
Den. & Schiff.) depending on their release density. Biocontrol Science and Technology
12: 569-581. https://doi.org/10.1080/0958315021000016234


https://doi.org/10.3897/BDJ.2.e4034
https://doi.org/10.3897/BDJ.2.e4034
https://doi.org/10.1094/Phyto-79-651
https://doi.org/10.4289/0013-8797.113.1.14
https://doi.org/10.1080/0958315021000016234

96 Pier Luigi Scaramozzino et al. | ZooKeys 647: 67-100 (2017)

Ibrahim R (2004) Biological control of grape berry moths Eupoecilia ambiguella Hb. and Lobe-
sia botrana Schiff. (Lepidoptera: Tortricidae) by using egg parasitoids of the genus 77icho-
gramma. Thesis for Doctor degree in Agricultural Sciences, Institute of Phytopathology
and Applied Zoology, Justus Liebig University of Giessen, Germany, 96 pp.

Toriatti C, Anfora G (2007) Le tignole della vite: una rivisitazione storica. In Aa.Vv., Le tignole
della vite. Istituto Agrario di San Michele all’Adige, SafeCrop Centre. Agricoltura Integrata:
8-21. https://doi.org/10.1603/EC10443

Toriatti C, Anfora G, Tasin M, De Cristofaro A, Witzgall P, Lucchi A (2011) Chemical Eco-
logy and Management of Lobesia botrana (Lepidoptera: Tortricidae). Journal of Economic
Entomology 104(4): 1125-1137. https://doi.org/10.1603/EC10443

Toriatti C, Lucchi A, Varela LG (2012) Grape Berry Moths in Western European Vineyards
and Their Recent Movement into the New World. In: Bostanian NJ, Vincent C, Isaacs
R (Eds) Arthropod Management in Vineyards: Pests, Approaches, and Future Directions.
Springer New York, London, Chapter 14: 329-359. https://doi.org/10.1007/978-94-
007-4032-7_14

Jacquin NJ (1788) Phalaena vitisana. Collectanea ad botanicam, chemiam, et historiam naturalem
spectantia. Vindobonae ex Officina Wappleriana 2: 97-100. [pl 1]

Johnson F, Hammar AG (1912) Papers on deciduous fruit insects and insecticides. The grape-
berry moth (Polychrosis viteana Clem.). U.S. Department of Agriculture, Bureau of Ento-
mology Bulletin 116(2): 15-71.

Kollar V (1837 [1840]) A treatise on insects injurious to gardeners, foresters, & farmers. Trans-
lated from the German and illustrated by engravings by ] and M Loudon; with notes by
JO Westwood. William Smith, London, XVI+377 pp. [English translation of: Kollar V
(1837) Naturgeschichte der schidlichen Insecten in Bezug auf die Landwirtschaft und
Forstencultur. Landwirtschaftliche Gesellschaft, Wien 1837) - The Vine Tortrix, Tortrix
(Cochylis) vitisana, Jacquin. Cochylis reliquana, Treitsch.: 171-173]

Laccone G (1978) Prove di lotta contro Lobesia botrana (Schiff.) (Lepid. -Tortricidae) e de-
terminazione della soglia economica sulle uve da tavola in Puglia. Annali della Facolta di
Agraria dell’Universita di Bari 30: 717-746.

Leonardi G (1925) Elenco delle specie di Insetti dannosi e dei loro parassiti ricordati in Italia
fino all’anno 1911. Parte II. Ord. Lepidoptera. Annali della Scuola superiore di Agricoltura
di Portici 19-20: 81-301.

Levi A (1869) 1l tarlo o la tignola dell’uva. Studii ed osservazioni. Bollettino della Associazione
Agraria Friulana, Udine 14: 72-98.

Levi A (1873) Intorno ad alcuni parassiti della tignola dell’'uva. Bollettino della Associazione
Agraria Friulana, Udine, II serie 1: 214-226.

Loni A, Samartsev KG, Scaramozzino PL, Belokobylskij SA, Lucchi A (2016) Braconinae pa-
rasitoids (Hymenoptera, Braconidae) emerged from larvae of Lobesia botrana (Denis &
Schiffermiiller) (Lepidoptera, Tortricidae) feeding on Daphne gnidium L. ZooKeys 587:
125-150. hteps://doi.org/10.3897/z00keys.587.8478

Lozzia GC, Rigamonti EI (1991) Osservazioni sulle strategie di controllo biologiche e integrate
delle tignole della vite in Italia settentrionale. Vignevini 11: 33-37.


https://doi.org/10.1603/EC10443
https://doi.org/10.1603/EC10443
https://doi.org/10.1007/978-94-007-4032-7_14
https://doi.org/10.1007/978-94-007-4032-7_14
https://doi.org/10.3897/zookeys.587.8478

A review of insect parasitoids associated with Lobesia botrana... 97

Lucchi A, Loni A, Gandini L, Scaramozzino PL (in press) Pests in the wild: life history and
behaviour of Lobesia botrana on Daphne gnidium in a natural environment. In: IOBC/
WPRS Bulletin, WG Meeting on “Integrated Protection and Production in Viticulture”,
Wien, October 2015.

Lucchi A, Santini L (2011) Life history of Lobesia botrana on Daphne gnidium in a Natural Park
of Tuscany - Integrated protection and production in viticulture. IOBC/WPRS Bulletin
67: 197-202.

Lucchi A, Scaramozzino PL, Michl G, Loni A, Hoffmann C (2016) The first record in ltaly
of Trichogramma cordubense Vargas & Cabello 1985 (Hymenoptera Trichogrammatidae)
emerging from the eggs of Lobesia botrana (Denis & Schiffermiiller, 1775) (Lepidoptera
Tortricidae). Vitis 55: 161-164. https://doi.org/10.5073/vitis.2016.55.161-164

Luciano P, Delrio G, Prota R (1988) Osservazioni sulle popolazioni di Lobesia botrana (Den.
& Schift.) su Daphne gnidium L. in Sardegna. Atti XV Congresso Nazionale Italiano di
Entomologia, L’Aquila 1988: 543-548.

Marchal P (1912) Rapport sur les travaux accomplis par la mission d’études de la Cochylis et de
I'’Eudémis. Paris, France: Librairie Polytechnique, Paris et Liege, 326 pp.

Marchesini E, Dalla Monta L (1992) Observations sur les facteurs limitants naturels des vers de
la grappe. IOBC/WPRS Bulletin 15(2): 10.

Marchesini E, Dalla Monta L (1994) Observations on natural enemies of Lobesia botrana (Den.
& Schiff.) (Lepidoptera Tortricidae) in Venetian vineyards. Bollettino di Zoologia Agraria,
Bachicoltura e Sericoltura II 26(2): 201-230.

Marchesini E, Dalla Monta L (1998) I nemici naturali della tignoletta dell’uva nei vigneti del
Veneto. Informatore Fitopatologico 48(9): 3—10.

Marchesini E, Della Monta L, Sancassani GP (2006) I limitatori naturali delle tignole nell’a-
groecosistema Vigneto. Atti del convegno su “La difesa della vite dalla tignoletta”, Bologna,
10-16.

Marsh PM (1979) Braconidae. In: Krombein KV, Hurd PD Jr, Smith DR, Burks BD (Eds)
Catalog of Hymenoptera in America North of Mexico, 1. Smithsonian Institution Press
Washington DC, 144-295.

Martinez M (2012) Cl¢é d’identification des familles, genres et/ou especes de diptéres auxili-
aires, parasitoides ou prédateurs des principaux insectes nuisibles a la vigne. In: Sentenac
G (Ed.) La faune auxiliaire des vignobles de France. Edition France Agricole, 315-320.

Martinez M, Cutinot D, Hoelmer K, Denis ] (2006) Suitability of European Diptera Ta-
chinid parasitoids of Lobesia botrana (Denis & Schiffermuller) and Eupoecilia ambiguella
(Hubner) (Lepidoptera Tortricidae) for introduction against grape berry moth, Paralobesia
viteana (Clemens) (Lepidoptera Tortricidae), in North America. Redia 89: 87-97.

Masi L (1907) Contribuzioni alla conoscenza dei Calcididi italiani. Bollettino del Laboratorio di
Zoologia Generale e Agraria della R. Scuola Superiore d’Agricoltura in Portici 1: 231-295.

Masi L (1911) Contribuzioni alla conoscenza dei Calcididi Italiani (Parte 4%). Bollettino del
Laboratorio di Zoologia Generale e Agraria della R. Scuola Superiore d’Agricoltura in
Portici 5: 140-171.


https://doi.org/10.5073/vitis.2016.55.161-164

98 Pier Luigi Scaramozzino et al. | ZooKeys 647: 67-100 (2017)

Mason WRM (1981) The polyphyletic nature of Apanteles Foerster (Hymenoptera: Braconi-
dae): A phylogeny and reclassification of Microgastrinae. Memoirs of the Entomological
Society of Canada 115: 1-147. https://doi.org/10.4039/entm113115fv

Mesnil LP (1963) Larvaevorinae (Tachininae). In: Lindner E (Ed.) Die Fliegen der paldark-
tischen Region, Stuttgart (Schweizerbart) 64g, 1435 pp.

Milliere P (1865) Iconographie et description de chenilles et Lépidopteres inédits. Tome deuxieme.
Quatorzi¢me Livraison. F. Savy Libraire de la Société Géologique de France, Paris, 43 pp.
Moleas T (1979) Essais de lutte dirigée contre la Lobesia botrana Schiff. Dans les Pouilles
(Italie). Proceedings International Symposium of IOBC/WPRS on Integrated Control in

Agriculture and Forestry. Wien, 8-12 October 1979, 542-551.

Moleas T (1995) Lotta alle tignole della vite da tavola nell'ltalia meridionale. Informatore
Fitopatologico 45: 8-11.

Nixon GE]J (1968) A revision of the genus Microgaster Latreille (Hymenoptera: Braconidae).
Bulletin of the British Museum (Natural History) (Entomology) Supplement 22: 33-72.
https://doi.org/10.5962/bhl.part.9950

Nobili P, Correnti A, Vita G, Voegelé ] (1988) Prima esperienza italiana di impiego di 77i-
chogramma embriophagum Hart., per il controllo della tignoletta della vite (Lobesia botrana
Schiff.). Atti XV Congresso nazionale italiano di Entomologia, L’Aquila, 1988, 1101-
1102.

Noyes JS (2014) Universal Chalcidoidea Database. http://www.nhm.ac.uk/chalcidoids

Nuzzaci G, Triggiani O (1982) Notes on the biocenosis in Puglia of Lobesia (Polychrosis) botra-
na (Schiff.) (Lepidoptera: Tortricidae) exclusive to Daphne gnidium L. Entomologica 17:
47-52.

Papp J (2000) First synopsis of the species of obscurator species-group, genus Bracon, subgenus
Glabrobracon (Hymenoptera: Braconidae, Braconinae). Annales Historico-Naturales Mu-
sei Nationalis Hungarici Budapest 92: 229-264.

Pinna M, Gremo F, Scaramozzino PL (1989) A preliminary investigation into the influence
of biotic and abiotic environmental factors on the winter populations of Lobesia botrana,
Den. & Schiff., in vineyards in Piemont, Italy, Lepidoptera - Tortricidae. In: Cavalloro
R (Ed.) Influence of Environmental Factors on the Control of Grape Pests, Diseases and
Weeds. Proceedings of a meeting of EC Experts’ Group, Thessaloniki, 6-8 October 1987,
77-86.

Roat C, Forti D (1994) Indagine sulla parassitizzazione della tignoletta della vite (Lobesia bo-
trana Den. & Schiff.) in Trentino. Bollettino ISMA 1/1994: 37—41.

Réndani C (1871-1878) Degli insetti parassiti e delle loro vittime. Enumerazione con note.
Bollettino della Societd Entomologica Italiana 3[1871]: 121-143, 217-243; 4[1872]: 41—
78, 229-258, 321-342; 8[1876]: 54-70, 120-138, 237-258; 9[1877]: 55-66; 10[1878]:
9-33,91-112, 161-178.

Ruschka F, Fulmek L (1915) Verzeichnis der an der K. k. Pflanzenschutz-Station in Wien er-
zogenen parasitischen Hymenopteren. Mitteilungen der K. k. Pflanzenschutzstation, Wien
11, Trunnerstr. 1: 390-412.


https://doi.org/10.4039/entm113115fv
https://doi.org/10.5962/bhl.part.9950
http://www.nhm.ac.uk/chalcidoids

A review of insect parasitoids associated with Lobesia botrana... 99

Samartsev KG, Belokobylskij SA (2013) On the fauna of the true cyclostome Braconid wasps
(Hymenoptera, Braconidae) of Astrakhan’ Province. Entomological Review 93(6): 755—
774. https://doi.org/10.1134/50013873813060080

Savopoulou-Soultani M, Stavridis DG, Tzanakakis ME (1990) Development and Reproduc-
tion of Lobesia botrana on Vine and Olive Inflorescences. Entomologia Hellenica 8: 29-35.

Scaramozzino PL, Loni A, Lucchi A, Gandini L (In press) Who’s who in the nests molded by
Lobesia botrana on Daphne gnidium? In: IOBC/WPRS Bulletin, WG Meeting “Integrated
Protection and Production in Viticulture”, Wien, October 2015.

Semmola V (1849) Del Baco dell’uva. Atti della Regia Accademia delle Scienze 6: 193-210.

SENASA (Servicio Nacional de Sanidad y Calidad Agroalimentaria) (2010) El Senasa declaré
la emergencia fitosanitaria por la deteccién de la plaga Lobesia botrana. htp:/[www.se-
nasa.gov.ar/senasa-comunica/noticias/el-senasa-declaro-la-emergencia-fitosanitaria-por-la-
deteccion-de-la-plaga-lobesia-botrana [accessed December 16, 2016]

SENASA (Servicio Nacional de Sanidad y Calidad Agroalimentaria) (2016) Lobesia botrana.
htep://www.senasa.gov.ar/cadena-vegetal/frutales/produccion-primaria/programas-fitosani-
tarios/lobesia-botrana [accessed December 16, 2016]

Sentenac G (2012) La faune auxiliaire des vignobles de France. Edition France Agricole, 422 pp.

Shaw MR, Huddleston T (1991) Classification and biology of braconid wasps (Hymenoptera:
Braconidae). Handbooks for the Identification of British Insects 7: 1-126.

Silvestri F (1912) Contribuzioni alla conoscenza degli insetti dannosi e dei loro simbionti. II1.
La Tignoletta dell’'uva (Polychrosis botrana Schiff.) con un cenno sulla Tignola dell’'uva
(Conchylis ambiguella Hb.). Bollettino del Laboratorio di Zoologia Generale e Agraria,
Portici 6: 246-307.

Solinas M (1962) Studio morfo-biologico sulla Clysiana ambiguella Hb. Annali della Facolta di
Agraria, Universita Cattolica del S. Cuore, NS 2(3): 567-677.

Stavridis DG, Savopoulou-Soultani M (1998) Larval performance on and oviposition prefer-
ence for known and potential hosts by Lobesia botrana (Lepidoptera: Tortricidae). Euro-
pean Journal of Entomology 95(1): 55-63.

Stellwaag F (1928) Die Weinbauinsekten der Kulturlinder, Lehr- und Handbuch. Verlagsbu-
chhandlung Paul Parey, Berlin, 884 pp.

Stoeva R (1982) Food-plants of the grape moth (Lobesia botrana Schiff.) in Bulgaria. Gradinar-
ska i Lozarska Nauka 19(2): 83-90

Tasin M, Lucchi A, loriatti C, Mraihi M, De Cristofaro A, Boger Z, Anfora G (2011) Oviposition
Response of the Moth Lobesia botrana to Sensory Cues from a Host Plant. Chemical Senses
Advance Access published April 19, 2011: 1-7. https://doi.org/10.1093/chemse/bjr027

Telenga NA (1934) Parasiten und ihre Bedeutung in der Dynamik des Traubenwicklers (Poly-
chrosis botrana Schiff.) Journal of Pest Science 10(9): 101-106. https://doi.org/10.1007/
bf02336199

Thiéry D (2005) Les vers de la grappe. Les connaitre pour s’en protéger. Guides techniques,
Vignes et vins international publications, Bordeaux, France, 60 pp.

Thiery D, Yoshida T, Guisset M (2006) Phytomyptera nigrina (Meigen), a parasite of first gen-
eration European grapevine moth larvae in several vineyards in the Roussillon area. The

Tachinid Times 19: 1-4.


https://doi.org/10.1134/S0013873813060080
http://www.senasa.gov.ar/senasa-comunica/noticias/el-senasa-declaro-la-emergencia-fitosanitaria-por-la-deteccion-de-la-plaga-lobesia-botrana
http://www.senasa.gov.ar/senasa-comunica/noticias/el-senasa-declaro-la-emergencia-fitosanitaria-por-la-deteccion-de-la-plaga-lobesia-botrana
http://www.senasa.gov.ar/senasa-comunica/noticias/el-senasa-declaro-la-emergencia-fitosanitaria-por-la-deteccion-de-la-plaga-lobesia-botrana
http://www.senasa.gov.ar/cadena-vegetal/frutales/produccion-primaria/programas-fitosanitarios/lobesia-botrana
http://www.senasa.gov.ar/cadena-vegetal/frutales/produccion-primaria/programas-fitosanitarios/lobesia-botrana
https://doi.org/10.1093/chemse/bjr027
https://doi.org/10.1007/bf02336199
https://doi.org/10.1007/bf02336199

100 Pier Luigi Scaramozzino et al. | ZooKeys 647: 67-100 (2017)

Thiéry D, Xuéreb A (2004) Vers une lutte biologique contre Eudémis (Lobesia botrana)? Mon-
diaviti, 47-52.

Thompson WR (1943-1972) A catalogue of the parasites and predators of insect pest, 17 Vols.
Commonwealth Agricultural Bureaux, Farnham Royal, UK.

Tillman PG, Cate JR (1989) Six New Hosts of Bracon mellitor (Hymenoptera: Braconidae),
with a Review of Recorded Hosts. Environmental Entomology 18(2): 328-333. https://
doi.org/10.1093/ee/18.2.328

Tremewan WG (1977) The publications on Lepidoptera by O. G. and A. Costa and nominal
taxa described therein. Bulletin of British Museum (Natural History) Historical Series
5(3): 211-232.

Tzanakakis ME, Savopoulou-Soultani MC (1973) Artificial diets for larvae of Lobesia botrana
(Lepidoptera: Tortricidae). Annals of the Entomological Society of America 66: 470-471.
hteps://doi.org/10.1093/aesa/66.2.470

Varela LG, Smith RJ, Cooper ML, Hoenisch RW (2010) European grapevine moth, Lobesia
botrana, in Napa Valley vineyards. Practical Winery & Vineyard. March/April, 1-5.

Villemant C, Delvare G, Martinez M, Sentenac G, Kuntzmann P (2012) Parasitoides de tor-
deuses. In: Sentenac G (Ed.) La faune auxiliaire des vignobles de France. Editions France
Agricole, Paris, 119-140.

Voukassovitch P (1924) Contribution 4 Iétude de 'eudemis (Polychrosis botrana, Schift.), de
la pyrale de la vigne (Oenophthira pilleriana Schiff.) et de leurs parasites. E.H. Guitard,
Toulouse, 248 pp.

Whitfield JB, Mardulyn P, Austin AD, Dowton M (2002) Phylogenetic relationships among
microgastrine braconid wasp genera based on data from the 16S, COI and 28S genes
and morphology. Systematic Entomology 27: 337-359. https://doi.org/10.1046/j.1365-
3113.2002.00183.x

Yu DSK (1997-2012) Home of Ichneumonoidea. http://www.taxapad.com/

Yu DSK, Achterberg C van, Horstmann K (2012) Taxapad 2012, Ichneumonoidea 2011.
Database on flash-drive, Ottawa. www.taxapad.com

Zangheri S, Dalla Monta L, Duso C (1987) Observations on biology and control of grape
moths in Venetia. Proc. Meet. E. C. Experts Group “Integrated pest control in viticul-
ture”, Portoferraio, Italy, 26-28 September, 1985. Balkema, Rotterdam, 27-37.


https://doi.org/10.1093/ee/18.2.328
https://doi.org/10.1093/ee/18.2.328
https://doi.org/10.1093/aesa/66.2.470
https://doi.org/10.1046/j.1365-3113.2002.00183.x
https://doi.org/10.1046/j.1365-3113.2002.00183.x
http://www.taxapad.com/
http://www.taxapad.com

	A review of insect parasitoids associated with Lobesia botrana (Denis & Schiffermüller, 1775) in Italy. 1. Diptera Tachinidae and Hymenoptera Braconidae (Lepidoptera, Tortricidae)
	Abstract
	Introduction
	Materials and methods
	Lobesia botrana and its parasitoids in Italy

	Results
	Order: DIPTERA
	Family: TACHINIDAE
	Subfamily: Tachininae
	Actia pilipennis (Fallen, 1810)
	Phytomyptera sp.
	Phytomyptera nigrina (Meigen, 1824) (Pn)

	Subfamily: Exoristinae
	Eurysthaea scutellaris (Robineau-Desvoidy, 1848)



	Order: HYMENOPTERA
	Superfamily: ICHNEUMONOIDEA
	Family: BRACONIDAE
	Subfamily: Agathidinae
	Agathis sp.
	Agathis malvacearum Latreille, 1805
	Bassus linguarius (Nees, 1812)
	Therophilus tumidulus (Nees, 1812)

	Subfamily: Braconinae
	Bracon mellitor Say, 1836
	Bracon (Glabrobracon) admotus Papp, 2000
	Habrobracon sp.
	Habrobracon concolorans (Marshall, 1900)
	Habrobracon hebetor (Say, 1836)
	Habrobracon pillerianae Fischer, 1980

	Subfamily: Cheloninae
	Ascogaster quadridentata Wesmael, 1835
	Ascogaster rufidens Wesmael, 1835
	Chelonus sp.

	Subfamily: Exothecinae
	Colastes sp.

	Subfamily: Euphorinae
	Meteorus sp.

	Subfamily: Microgastrinae
	Apanteles albipennis (Nees, 1834)
	Microgaster rufipes Nees, 1834 [= M. globata auctt., not (Linnaeus, 1758)]
	Microplitis sp.
	Microplitis tuberculifer (Wesmael, 1837)

	Subfamily: Rogadinae
	Aleiodes sp.





	References

