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ABSTRACT: The hymenopterous parasitoids of grape berry moth Lobesia botrana (Denis &
Schiffermiiller) (Lepidoptera: Tortricidae) in Iran were studied sparsely. This aggregation
includes to twelve species belong to five families Bethylidae, Braconidae, Ichneumonidae,
Pteromalidae and Trichogramatidae are listed as egg (two species), larva (nine species) and
pupa (four species). During this study, two species Dibrachys affinis Masi (Hym.:
Pteromalidae, Pteromainae) and Itoplectis alternans (Gravenhorst) (Hym.: Ichneumonidae,
Pimplinae) are newly records for Iranian insect fauna and larval parasitoid of L. botrana.
Finally all of the hymenopterous parasitoids of grape berry moth in Iran were reviewed.
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The grape berry moth, Lobesia botrana (Denis & Schiffermiiller)
(Lepidoptera: Tortricidae), is a polyphagous insect that develops on various
families plants and is a key pest of grapevine in vineyards worldwide. Lobesia
botrana is known by different common names such as European vine moth,
Grape moth, Grapevine moth, Mediterranean vine moth and Vine moth. Its ability
to produce several generations annually, developing on the grapes and wild plants
and its indirect damage by favoring the installation of rot fungi like Aspergillus,
Alternaria, Rhizopus, Cladosporium, Penicillium and especially the grey rot
caused by Botrytis cinerea (Fermaud, 1990; Ben Mosbah, 2005), make grape
berry moth as an economically important pest in the wine growing areas around
the world. In the most wine growing areas chemical treatment is the main control
measure against this pest. Adults emerge in early spring from diapausing pupae,
and females from the three or more successive generations which cause a direct
damage to grapes by perforating berries and an indirect damage oviposit on
flower buds, green berries, and mature grapevine berries, respectively (Saber et
al., 1998; Jalil-Navaz, 1998; Saeedi, 2000). Crop losses from the pest can be
substantial in some years and may be reach over 90% (Mashhadi-Jafarloo et al.,
2004) or 95% of products (Jalil-Navaz, 1998) in some part of Iran. In the adjacent
countries such as Uzbekistan, Azerbaijan, its damage can be 30-70% and may
reach up to 80%.

This pest is widely distributed in the North Africa, Europe, Caucasus, Middle
Asia, Middle East and some African countries (CAB International, 2002).

It mainly controls by chemical method using broad-spectrum insecticides. But
considerable efforts have taken to explore and exploit to use natural enemies of
grape berry moth. Seven parasitoid species: Ascogaster quadridentata,
Campoplex difformis, Dibrachys affinis, Dibrachys cavus, Hemiteles aerator,
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Pimpla turionellae and Trichogramma evanescens have been recorded on L.
botrana (CAB International, 2002). While, Noyes (2010) listed 28 chalcidoid
species as reported parasitoids of grape berry moth worldwide. They belong to
Chalcididae (one species), Eulophidae (eight species), Eupelmidae (one species),
Perilampidae (one species), Pteromalidae (five species) and Trichogrammatidae
(twelve species). Ben Mosbah (2005) reported presence of predators that belong
to the Arachnida and some insect orders (Neuroptera, Dermeptera, Orthoptera)
and the parasitoids belong to the family of Tachinidae (Diptera) and the family of
Braconidae (Hymenoptera), subfamily of Aghatidinae in Tunisia. The overall
larval parasitism rate found on the experimental vineyard of France varied from
23% in 2000 to 53% in 2001 (Xuereb & Thiery, 2006). Eight hymenopterous
species have been recorded as parasitic on the grape berry moth from southern
Romania (Birbuceanu & Jenser, 2009). Akbarzadeh-Shoukat et al. (2008a)
reported six parasitoid species (five Hymenopterans and one Dipterans species)
on grape berry moth larvae from north-west of Iran.

This pest is attacked by some predacious and parasitic insects. This review
aimed to present an analytical presentation of all of known hymenopterous
parasitoids of L. botrana in Iran and reporting new records.

MATERIALS AND METHODS

Grapevine plant material and larvae of L. botrana originated from a vineyard
located within East-Azarbayjan province (Azarshahr) and Fars provinces (Ghasr-e
dasht). Insects were reared under Laboratory conditions.

Identifications of reared parasitoids were made using Doganlar (1987) and
Kolarov (2000). All of the families and species of reported parasitoids on grape
berry moth from different areas of Iran were reviewed. List of occurred species is
presented. Each family was discussed separately. Composition of each life stage
parasitoids of L. botrana was compared.

RESULTS AND DISCUSSION

This study shows that parasitoids of grape berry moth in Iran distributed in
five families of Hymenoptera include in three super-families Chrysidoidea
(Bethylidae), Chalcidoidea (Pteromalidae and Trichogrammatidae) and
Ichneumonoidea (Braconidae and Ichneumonidae). In this research two species
of the families Ichneumonidae and Pteromalidae were identified that are new
record for Iranian fauna.

Itoplectis alternans (Gravenhorst) (Hym.: Ichneumonoidea,
Ichneumonidae)

The family Ichneumonidae is one of the most species-rich families of all
organisms with an estimated 60,000 species in the world (Townes, 1969). This
family is currently split into 39 subfamilies (Yu et al., 2005). Two ichneuomonid
species were reared on L. botrana collected from south and northeast of Iran.
Enytus apostata was reared only in the first generation of grape berry moth’s
larvae but Akbarzadeh-Shoukat et al. (2008b) reported this species on pupal stage
of pest. The second species wqas identified as Itoplectis alternans (Gravenhorst)
from subfamily Pimplinae that is new presented as larval parasitoid of L. botrana.
This species wasp is emerged from larval stage of grape berry moth which was
collected in the grape garden in Ghasr-e Dasht area of Shiraz city (Fars Province).
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Eight ichneumonid species (50% of total parastoids of L. botrana) have been
reared on larvae and pupa of L. botrana in Iran (Akbarzadeh-Shoukat et al.,
2008a, b) (see Table 1). Three ichneumonid species Campoplex difformis,
Hemiteles aerator and Pimpla turionellae attack in Europe and North Africa
larvae and pupae of grape berry moth (CAB International, 2002).

Dibrachys affinis Masi (Hym.: Chalcidoidea, Pteromalidae)

Within the collected materials from East-Azarbayjan province, Azarshahr, we
found Dibrachys affinis Masi, 1907. D. affinis is widely distributed in Europe and
has been recorded from North Africa and Turkey in the Middle East (Noyes,
2010) but has not yet been reported from Iran. This species is parasitoid of
different orders Diptera (Calliphoridae), Lepidoptera (such as Gelechiidae,
Lymantriidae, Sesiidae, Tortricidae, Yponomeutidae). Its association with grape
berry moth has been reported in France by Babi et al. (1992). They studied mass
release of D. affinis against L. botrana in Alsace. Its parasitism rate was varied
from 18% to 41.4% in overwintring generation and 9 to 12 wasps were emerged
from each grape berry moth’s pupae.

Coscolla Ramon (1981) reports this species as a pupae parasitoid of grape
berry moth in Valencia, Spain with 34.8-61% parasitism rate. While, this species
known a larval and pupal parasitoid in Algeria, Austria, France, Italy, Spain and
Switzerland (CAB International, 2002).

Five pteromlaid species have been listed world wide as parasitoids of grape
berry moth Ascogaster quadridentata (CAB International, 2002), Mesopolobus
mediterraneus (Perez Moreno et al., 2000), Dibrachys affinis (Babi et al., 1992),
Dibrachys boarmiae (Vidal, 1997) and Dibrachys cavus (Haeselbarth, 1985,
1989; Perez Moreno et al., 2000). Dibrachys affinis and D. cavus attack larvae
and pupae in Algeria, and some European countries (CAB International, 2002).
Two pteromalids have been reared on grape berry moth in the northwest of Iran
(Akbarzadeh-Shoukat et al., 2008b) (see Table 1).

DISCUSSION

List of the parasitoid families and their species on the grape berry moth in
Iran was presented in the Table 1. Considering this wide range of native
hymenopterous parasitoids that control L. botrana can be used in the biological
control program against this important pest. Be advised please that the potential
possibilities of the practical utilization of these parasitoids remain unrealized
because their biology and their role in nature have not been sufficiently
investigated.

These parasitoids attack to different life stages of L. botrana. Most of the
known parasitoids (%50) are larval parsitoid (Fig. 1). Based on Akbarzadeh-
Shoukat et al. (2008a), rate of larval parasitism of L. botrana varied 1% to 16.8%
(average 6.33%). This parasitism was significantly different in other localities and
the rest generations, but the maximum rate of parasitism was in the first
generation of the pest.

1. Family Bethylidae (Hym.: Chrysidoidea)

The world fauna of Bethylidae (Hymenoptera, Chrysidoidea) is represented by
2,216 species distributed in 97 genera of seven subfamilies. This family is poorly
known in Iran. In this family Goniozus Forster includes to Bethylinae and has 160
species worldwide. Two species of this genus have reared on larvae of L. botrana
in the northeast of Iran (Alavi & Gholizadeh, 2008). Alavi & Gholizadeh (2008)



Mun. Ent. Zool. Vol. 7, No. 1, January 2012 287

reported Goniozus audouinii Westwood that is junior synonymy of Goniozus
claripennis Forster.

Terayama (2003) presented following characters for distinguishing this genus:
antenna with 13 segments; always fully winged, basal vein oblique, only slightly
angled, leaving median vein at about the same point as the transverse median
vein; transverse median vein near based of the apparent basal vein, prostigma
large, forming a subtriangle, Rs + m vein shorter than rs vein; median carina of
clypeus short, extending up to the frons at most for short distance.

2-Family Braconidae (Hym.: Ichneumonoidea)

The family Braconidae is one of the largest families in the Hymenoptera
containing more than 15,000 valid species (Wharton, 1993). This family is among
the foremost of these beneficial insects. Habrobracon is a specious genus of the
family with wide range of the host but H. hebetor is a common parasitoid of
moths (Lepidoptera). Two braconid species have been reared on pupal stage of L.
botrana in the northwest of Iran (Akbarzadeh-Shoukat et al., 2008a).

3-Family Trichogrammatidae (Hym.: Chalcidoidea)

Trichogrammatidae represent minute size wasps that act as egg parasitoids of
insects. Twelve trichogrammatids has been recorded on L. botrana:
Trichogramma agrotidis (Fry, 1989), Trichogramma brassicae (Fry, 1989;
Lozzia & Rigamonti, 1991; Ebrahimi et al., 1998) Trichogramma cacaeciae
(Barnay et al., 1999; Castaneda Samayoa et al., 1993; Tavares et al., 1988;
Zimmerman et al., 1997), Trichogramma daumalae (Dugast & Voegelé, 1984;
Fry, 1989), Trichogramma dendrolimi (Castaneda Samayoa et al., 1993),
Trichogramma embryophagum (Castaneda Samayoa et al., 1993; Fry, 1989),
Trichogramma euproctidis (Sugonjaev & Sorokina, 1978), Trichogramma
evanescens (Castaneda Samayoa et al., 1993; Fry, 1989; Hommay et al., 2002;
Nasr et al., 1995), Trichogramma principium (Fry, 1989), Trichogramma
semblidis (Sengonca et al., 1990; Sengonca et al., 1987), an unidentified
Trichogramma and Trichogrammatoidea brasiliensis (Noyes, 2010). The latter
is a species that distributed in Afrotropical, Neotropical and Oriental regions
(Voegelé et al., 1974).

Within this list, T. ingricum has not been reported as parasitoid of L. botrana.
It is widely distributed in the north and northwest of Iran as parasitoid of L.
botrana, Cydia pomonella (L.) and Chilo supressalis Walker (Ebrahimi &
Akbarzadeh-Shoukat, 2008). Biocontrol effect of T. ingricum on L. botrana was
assessed about 60% in Urmia vineyards (Ebrahimi & Akbarzadeh-Shoukat,
2008). They reported its widely distribution in this region with the 40-50%
parasitism in the first generation of L. botrana.

Regarding to the importance of grape berry moth as a key pest, it would be
essential to control pest before entering in the host fruit. Therefore its egg
parasitoids have most inhibitor role in decrease of damage. In Iran only two
species (11%) have known as egg parasitoid. Akbarzadeh-Shoukat & Ebrahimi
(2008) reported 6% to 42% egg parasitism of first generation in different
localities of West-Azarbayjan province (Northwest of Iran). They mentioned
presence of this parasitoid in most of vineyards (about 90%) of this area.

Recently seven parasitoid species have been reported on pupal stage of L.
botrana (Akbarzadeh-Shoukat et al., 2008b). Mean of pupal parasitism was
estimated 21% and it was ranged 12-42% in this study.
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Table 1. Hymenpterous parasitoids of grape berry moth in Iran.
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Parasitoids Host stage Distribution References
Braconidae
Habrobracon hebetor West-Azarbayjan, AKBARZADEH-SHOUKAT et al.
Say pupae Orumieh (2008b)
West-Azarbayjan, AKBARZADEH-SHOUKAT et al.
Habrobracon sp. pupae Orumieh (2008b)

Ichneumonidae

Enytus apostata
Gravenhorst

Pristomerus vulnerator
(Panzer)

Temelucha sp.

Ttoplectis tunetana
(Schmiedeknecht)

Ttoplectis alternans
(Gravenhorst)

Pimpla confinis
Kasparyan

Dicaelotus inflexus
Thomson

An unknown Labiinae
Bethylidae

Goniozus claripennis
Forster

Goniozus gallicola
(Kiffer)
Pteromalidae

Dibrachys affinis Masi
Pteromalus puparum

(L)

Homoporus sp.
Trichogrammatidae

Trichogramma
embryophagum (Hartig)

Trichogramma
ingricum Sorokin

larvae, pupae
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