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The bethyline species (Hymenoptera: Bethylidae: Bethylinae)
imported into New Zealand for biological control of pest leafrollers
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Abstract Two introductions of bethyline bethylids
have been made into New Zealand from Australia
for the biological control of pest leafrollers. On both
occasions the agent introduced was identified as
"Goniozus sp." Examination of the voucher speci-
mens of the second introduction (1967 to 1969)
shows that three species in three bethyline genera
were introduced, not one species of Goniozus as re-
ported. An attempt is made to resolve which bethy-
line species were introduced into New Zealand and
which have established. A simple means of distin-
guishing the three genera involved using wing ve-
nation characters is provided.
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INTRODUCTION

The family Bethylidae (Hymenoptera: Chrysidoidea)
includes about 1900 described species worldwide
(Polaszek & Krombein 1994) in four subfamilies:
Bethylinae, Epyrinae, Mesitiinae, and Pristocerinae
(Goulet & Huber 1993). All are gregarious larval
ectoparasitoids which pupate near the remains of
their host.

Members of the Bethylinae parasitise larval
lepidopterans, either those in concealed situations
such as casebearers and leafrollers, or exposed cat-
erpillars which are then concealed by the female
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wasp. Species of the seven bethyline genera (sensu
Polaszek & Krombein 1994) are frequently encoun-
tered as parasitoids of crop pests, especially in tropi-
cal areas, and several species have been used in
biological control programmes.

In New Zealand, attempts have been made to use
bethylines for controlling leafrollers (Lepidoptera:
Tortricidae) in horticultural crops. Five tortricid spe-
cies are important pests of pipfruit and other cool
temperate orchard crops (Shaw et al. 1994). Four of
these five are endemic leafrollers: Planotortrix
excessana (Walker), P. octo Dugdale, Ctenopseustis
obliquana (Walker) and C. herana (Felder &
Rogenhofer). The fifth species, dominant in many
areas, is the light brown apple moth Epiphyas post-
vittana (Walker), accidentally introduced from Aus-
tralia. The search for biological control agents
against leafroller pests has been focused on Australia
and, amongst introductions of many other taxa, two
deliberate introductions of bethylines have been
made (below). However, there is some confusion
over which species were introduced on each occasion.

The aims of this paper are to resolve which
bethyline species were introduced into this country
for leafroller control and which have established; and
to provide a simple means of distinguishing the
bethyline genera represented in the New Zealand
Arthropod Collection (NZAC) using wing venation
characters.

The Australian bethyline fauna
The Australian bethyline fauna includes four species
of Eupsenella, 12 species of Goniozus and 12 spe-
cies of Sierola (Naumann 1991). Farrugia (1971)
provided a key to the six described species of
Goniozus, but the remaining fauna is largely
undescribed.

History of introductions of bethylines
from Australia into New Zealand
1922: R.J. Tillyard sent several bethylid cocoons
from Australia to New Zealand, which Dumbleton
(1932) identified as possibly Goniozus antipodum
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Westwood. Adult parasitoids escaped from the rear-
ing facility (Dumbleton 1936), but Dumbleton con-
sidered that this species could have been present in
New Zealand before the 1922 introduction. There are
no voucher specimens of this introduction, so the
identity of the species (singular or plural) involved
cannot be checked.

1967-69: A further introduction of bethylines
took place between 1967 and 1969, when W. P.
Thomas reared bethyline parasitoids from larvae of
Epiphyas postvittana in quarantine in Nelson, from
collections made in eastern Australia and Tasmania
(see Thomas 1989). One hundred adults were re-
leased in Appleby and Nelson. Examination of
voucher specimens deposited by Thomas in the
NZAC has shown that specimens labelled "Goniozus
sp." comprise a mixture of three species: Eupsenella
sp. 1, Goniozus jacintae Farrugia, and Sierola sp. 1.

The New Zealand bethyline fauna
1. Eupsenella Westwood (Fig. 1)
Gordh & Harris (1996) have described an endemic
species of Eupsenella (E. insulana) parasitic on
Eurythecta zelaea Meyrick, Harmologa amplexana
(Zeller), and Planotortrix octo Dugdale, all native
tortricids. The type series was collected from the
Central Otago (CO) entomological region (Crosby
et al. 1976), and further specimens from the Mid
Canterbury (MC) and Hawkes Bay (HB) regions
have been examined by A.C. Harris. The specimens
from HB were reared from the endemic Planotortrix
excessana (Walker). A. Harris (pers. comm. 1997)
has also examined the Eupsenella voucher speci-

mens (Eupsenella sp.l) collected by Thomas in
Australia, and considers that Eupsenella sp. 1 is not
conspecific with Eupsenella insulana. Eupsenella sp.
1 has not been subsequently collected in New Zea-
land, and has presumably not established.

The genus Eupsenella can be distinguished by the
presence of a discoidal cell or areolet in the forewing,
along with closed marginal and submarginal cells,
with the marginal cell smaller and shorter than the
submarginal cell (Fig. 1).

2. Goniozus Forster (Fig. 2)

The voucher specimens of Goniozus collected in
Australia by Thomas were identified by Dr Ian
Naumann as G. jacintae Farrugia.' G. jacintae has
been collected fairly widely in New Zealand (Table
1), and has been reared here from two endemic
tortricids as well as from E. postvittana. However,
specimens of G. jacintae dated 1962 deposited in the
NZAC show that this species was already present
before Thomas's collecting trips in the late 1960s.
It is likely that the species introduced by Dumbleton
in 1922 and identified as lantipodum was G.
jacintae, and that this species was well established
when Thomas made his releases between 1967 and
1969.

A second species of Goniozus, sp.2, is also rep-
resented in the NZAC (Table 1). This species does
not fit Farrugia's description of Goniozus antipodum,

1 Noting, however, that G. jacintae is possibly conspecific
with G. mandibularis Farrugia, after comparison with
Farrugia's types (I. D. Naumann, pers. comm. 1996).

Table 1 The species of Goniozus, Sierola, and Eupsenella (Bethylidae: Bethylinae) represented in the New Zealand
Arthropod Collection, their hosts and distributions.

Species Source Hosts

Goniozus jacintae
Farrugia

Goniozus sp.2

Eupsenella insulana
Gordh & Harris

Eupsenella sp. 1

Sierola sp. I

Sierola sp.2

Sierola sp. 3

Vouchers ex Australia
AK, BP, GB, HB, Wl, NN

ND, AK, TK, WI.NN, MC

HB, MC, CO

Vouchers ex Australia

Vouchers ex Australia

ND, AK, NN, MC

CO

Epiphyas postvittana
Ctenopseustis obliquana, Planotortrix notophaea

Hierodorus atychioides (Butler)

Eurythecta zelaea Meyrick
Harmologa amplexana (Zeller)
Planotortrix octo Dugdale
Planotortrix excessana (Walker)

E. postvittana

E. postvittana

no information

no information


