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Environmental factors influencing parasitoid community and parasitism levels. This study
aims to identify key environmental factors that might influence the parasitoid commu-
nity and parasitism levels by biocontrol agents and adventive parasitoids in remote na-
tive habitats in Hawai’i. Two endemic non target insect species, Udea stellata (Butler)
(Lepidoptera: Crambidae), and Spheterista infausta (Walsingham) (Lepidoptera:
Tortricidae) are being investigated to quantify the level of parasitism by exotic parasi-
toids and to explore the effects of environmental variables on the occurrence of the
parasitoids. Pipturus spp. (Urticales: Urticacea), are the host plants of these insects. These
endemic plant species are distributed across a wide range of habitats in Hawai’i, giving
the opportunity to investigate various environmental gradients.

CANOCO analysis. We used canonical correspondence analysis (CANOCO) to analyze
community structure across gradients (such as elevation, level of disturbance, host plant
density, plant species richness, etc). Adventive parasitoids occurred across all environ-
mental gradients, and were most strongly associated with moderately disturbed habi-
tats. Purposely introduced parasitoids were frequently associated with the most pristine
and remote habitats. Further analyses are to be conducted to elucidate which environ-
mental factors determine these differences. The results of this study will contribute to
the development of risk assessment models for assessing non-target risks posed by po-
tential biocontrol introductions, and will contribute to providing tools to identify habi-
tats that are particularly susceptible to alien parasitoids.
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Examining possible non-target effects of biological control agents is becoming a more com-
mon requirement for many biological control programs targeting arthropod pests.  Currently,
for classical biological control of weeds, the Wapshere method provides an excellent means
for eliminating possible natural enemies that could cause harm to non-target plants.  How-
ever a rigorous, reliable, and broadly applicable testing standard for arthropod biological
control is currently lacking.  No-choice and choice testing strategies are a common way to
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test for possible non-target effects of new biological control organisms.  However, these lab
studies are often carried out in small testing arenas where the study organism is forced onto
the host which may be adequate for determining physiological host range but may seriously
overestimate its ecological host range in nature.  Our research involves the use of rigorous
testing strategies utilizing standard Petri dish test arenas, coupled with larger-scale entire plant
test arenas in no-choice and choice comparisons.  As retrospective studies in ongoing biologi-
cal control programs can yield valuable information on non-target impacts, we chose the
glassy-winged sharpshooter (GWSS), Homalodisca coagulata Say (Hemiptera: Cicadellidae),
classical biological control program in California as model for our non-target studies.  We are
examining the possible non-target impacts of the self-introduced Gonatocerus ashmeadi Girault
and the recently introduced G. fasciatus Girault (Hymenoptera: Mymaridae), egg-parasitoids
of the GWSS, and three sharpshooters native to California, U.S.A.: (1) the smoke-tree sharp-
shooter (STSS), Homalodisca liturata Ball; (2) blue-green sharpshooter (BGSS), Graphocephala
atropunctata (Signoret); and (3) green sharpshooter (GSS), Draeculocephala minerva Ball (all
Hemiptera: Cicadellidae).  Our study, along with the use of small-scale Petri dish studies and
larger-scale full plant studies are supplemented with sentinel plants and habitat surveys to
determine the invasiveness of GWSS parasitoids.  Since very little is known regarding the
native sharpshooters and their native natural enemies, this research, in part, also focuses on
surveying and classifying the native parasitoid fauna of the native sharpshooters.  Two para-
sitoids, Gonatocerus latipennis Girault and a Polynema sp. (Hymenoptera: Mymaridae) were
reared from field collected BGSS eggs and sentinel plants.  Reciprocal tests of these two egg-
parasitoids confirmed their associations with BGSS eggs.  Additional reciprocal tests of the
Polynema sp. yielded no parasitism of GWSS and STSS eggs.  Collectively the Polynema sp.
and G. latipennis constitute the first documented parasitic natural enemies of BGSS eggs.
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Olive fly (OLF), Bactrocera oleae (Diptera: Tephritidae), has become an important pest of
California olives, and the target of a classical biological control program.  We report here on
the pre-release screening of imported parasitoids (Hymenoptera: Braconidae), conducted in
the University of California, Berkeley, Quarantine Facility.  Tested material included Psytallia
concolor (Szépligeti) “Tunisia,” Diachasmimorpha kraussii (Fullaway), and D. longicaudata
(Ashmead) (Diptera: Tephritidae), which are known generalist parasitoids that were origi-
nally derived from insectary colonies using the Mediterranean fruitfly as host material.  We
also studied six suspected OLF specialists, which were originally reared from OLF that were
field collected in Africa or Pakistan, these are: Bracon celer Szépligeti (Hymenoptera:
Braconidae), Psyttalia concolor “Kenya,” Psyttalia lounsburyi, Psyttalia sp. nr concolor “South
Africa,” Utetes africanus (Szépligeti) , and Psyttalia ponerophaga.
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Non-target studies.  We conducted non-target studies to determine the potential host
range of each parasitoid species.  Species of native and exotic tephritids used for non-
target impact studies include: Rhagoletis indifferens (western cherry fruit fly), Rhagoletis
pomonella (apple maggot), Euphranta canadensis (currant fly), Chaetorellia succinea
(yellow star thistle fly), Euaresta aequalis (cocklebur fly), and Parafreutreta regalis (Cape
ivy fly).  Priority was given to C. succinea and P. regalis, which are beneficial tephritds
used to control weeds in the U.S.A.

Generalist parasitoids.  All tested species except P. lounsburyi and U. africanus were gen-
eralists, attacking OLF and either the non-target beneficial or endemic tephritid species.

Parasitoid biology.  To help assess the field-potential of each imported parasitoid species
to suppress OLF, we conducted laboratory studies to determine the parasitoids’ basic
biological parameters when reared on OLF.

Potential parasitoid effectiveness.  We found that the generalists (D. kraussii, D.
longicaudata, B. celer, and the P. concolor-complex) were often the more aggressive and
effective OLF parasitoids under laboratory conditions.  Of the probably specialists, P.
lounsburyi was relatively effective parasitoid, while U. africanus proved to be difficult to
rear and, therefore, quarantine-screening remains incomplete for this species.

Quarantine-screening impact on biological control.  Based on these results, field tests
will be conducted initially with P. lounsburyi.  Further foreign exploration and importa-
tion will continue.  Our cross-mating experiments with P. concolor found populations
that exhibit variation in phenological color patterns may be conspecifics, suggesting that
further taxonomic information is needed to better predict its impact in biological con-
trol programs.  Many of the generalist species attacked beneficial parasitoids (C. succinea
and P. regalis) and we use these data to discuss potential non-target impacts from large
regional projects on the conservation of endemic fauna or disruption of biological con-
trol.
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Pupal parasitoids are among the most important and common natural enemies of filth flies
associated with animals and humans.  Augmentative releases of parasitoids can provide satis-
factory suppression of fly populations, but in many cases parasitoid releases have had little
impact on fly populations or parasitism levels. Although the factors that determine success of
augmentative releases are unclear, failures may be due to an imperfect understanding of how
to match candidate parasitoid species with target pests and breeding conditions.  A better
understanding of niche characteristics of parasitoid species could assist in the process of match-
ing parasitoid species with release sites.  Different parasitoid species have been evaluated in
recent years with regard to temperature-dependent attack rates, development time, manure
moisture preferences, and the effect of habitat type and depth on foraging behavior.  Host
range is another niche characteristic that may vary among species of fly parasitoids.  Most of
the available literature on muscoid fly parasitoids has involved trials with house flies and
stable flies.  By comparison, information on parasitism of other species such as the horn fly
((Haematobia irritans (L.) (Diptera: Muscidae)) is limited, and mostly deals with field sur-
veys of flies in various locations.  The objectives of this present study were to compare para-
sitoid attack rates and progeny production on different host species and to determine whether
there were distinct differences among parasitoid strains from different locations.

Attack rates, progeny production, sex ratios and host utilization efficiency of
Muscidufurax raptor Girualt and Sanders, Spalangia cameroni Perkins, S. endius (Walker), S.
nigroaenea Curtis, S. gemina Boucek (Hymenoptera: Pteromalidae) and Dirhinus himalayanus
(Hymenoptera: Chalcididae) were evaluated in laboratory bioassays with five dipteran hosts:
house fly (Musca domestica L.), Stable fly (Stomoxys calcitrans L.), horn fly (Haematobia
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irritans (L.)), black dump fly (Hydrotaea aenescens (Weidemann)) (Diptera: Muscidae) and a
flesh fly (Sarcophaga bullata Parker) (Diptera: Sarcophagidae).  M. raptor, S.cameroni, and S.
endius readily attacked and produced progeny on all five host species, with substantially lower
production from S. bullata than from the muscid hosts.  Rates of host attacks by S. nigroaenea
and S. gemina were similar on house fly, stable fly and black dump fly hosts, with lower rates
on horn fly; almost no progeny were produced by S. nigroaenea on S. bullata hosts.  D.
himalayanus, a large-bodied chalcidid parasitoid, had highest rates of host attacks and prog-
eny production on S. bullata and H. aenescens, followed by stable fly and house fly hosts;
very few progeny were produced by this species on horn fly hosts.  Overall differences among
different geographic strains of parasitoids (from Russia, Kazkhstan and Florida) were gener-
ally small, although the Florida strain of M. raptor was superior to the two Eurasian strains.
The results with horn fly hosts support field survey data suggesting that several of these
species may be promising biological control agents for this pest.

Session 13: Predicting Natural Enemy Host Ranges: Strengths and Limitations of Lab Assays
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The oriental fruit moth (Cydia molesta (Bousck) and the codling moth Cydia pomonella L.
(Lepidoptera: Tortricidae)) are important pests in apple orchards. Since current control methods
are not always successful in controlling these pests, alternative solutions in are needed. The
use of antagonists as biological control agents might be a suitable approach to complement
existing IPM strategies, particularly in regard to pest population reduction and anti-resis-
tance strategies.

The parasitic wasp Hyssopus pallidus (Askew) (Hymenoptera: Eulophidae) is a gregari-
ous ectoparasitoid of larval instars of Cydia species (C. pomonella & C. molesta). Caterpillars
are parasitized inside the apple and larvae develop by feeding on the caterpillar’s body, result-
ing in the death of the caterpillar. Thus, reduction of primary Cyda infestation in early sum-
mer could help to prevent heavy infestation later in the season.

In this study, comparative life history traits of H. pallidus reared on the two different
Cydia sp. was assessed and evaluated in regard to the optimal condition for effective mass
rearing systems. The implications for biological control are discussed. Furthermore,
behavioural aspects of the host location mechanism and parasitism success in mixed infesta-
tions are elucidated in order to optimize field release. Accomplished parasitism rate will help
to exploit the parasitoid’s biocontrol potential in reducing Cydia population.
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Using the retrospective case study of Peristenus digoneutis Loan (Hymenoptera: Braconidae)
introduced in the early 1980s in the United States for biological control of native Lygus plant
bugs (Hemiptera: Miridae), laboratory assays and field studies in the area of origin were con-
ducted to evaluate pre-introduction host range and to analyze if predictions would match
actual post-introduction natural enemy host range. Twenty years after release in North
America, the host range of P. digoneutis has been evaluated in its area of origin in Europe by
using data from the literature, conducting laboratory assays to assess the fundamental host
range as well as assessing the ecological host range based on field collections. Data from host
range assessment in Europe were then compared to literature data from an eight years post-
introduction study on the host range of P. digoneutis in the United States. Seven non-target
mirid species in the area of origin in Europe were studied in the laboratory to define the
fundamental host range of P. digoneutis. Selection criteria for non-target hosts included phy-
logenetic relatedness, habitat overlap, phenology and abundance in the field. Laboratory choice
and sequential no-choice tests demonstrated that all non-target species studied were accepted
by P. digoneutis and suitable for parasitoid development. However, only one out of the seven
test species was accepted with the same frequency as the target host species, Lygus rugulipennis
(Popp.). To confirm that the results from the laboratory host range assays were valid, the
ecological host range of P. digoneutis in the area of origin was investigated by a three-year
study of the parasitoid complexes of common mirids. Peristenus digoneutis was reared from
ten hosts, including three Lygus species and seven other species in the subfamily Mirinae.
When comparing the fundamental and ecological natural enemy host ranges, the fundamental
host range of P. digoneutis did not completely match its ecological host range in Europe. The
fundamental host range results indicated only that P. digoneutis would attack non-targets less
often, but did not suggest the total absence of this parasitoid in field collections of two of the
tested non-targets. However, the proportions of P. digoneutis relative to the total number of
parasitoids emerging from field collection of each non-target host were less than 5%, a find-
ing that corresponded with decreased preference in sequential no-choice and choice tests in
the laboratory assays.  Published findings of post-introduction host range assessments in the
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United States corresponded with ecological host range findings in Europe, showing that de-
spite the number of native Lygus species available only a few non-target host species were
parasitized at a very low level in the northeastern United States. This case study shows that
ecological host range field surveys in the area of origin are more important than fundamental
host range laboratory assays for predicting post-introduction natural enemy host ranges.
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Introduction of exotic pests into a territory must be controlled to prevent serious economic
losses, drastic health problems, and associated environmental problems. Certain harmful or-
ganisms, plants, plant products and other objects, may be introduced into the European Union,
for trial or scientific purposes, but only under specified conditions.

International conventions, European Union provisions, French legislative provisions,
French regulation provisions and French administrative provisions provide obligations and
govern the movement and the confinement of certain harmful organisms, plants, plant prod-
ucts and other objects in France.

Within its research activities, the European Biological Laboratory (EBCL) imports live
organisms, macro and micro organisms and plants on the French territory. All of these spe-
cies are imported according to the legislation and regulations in use at International level
(ICPP, CITES, Code of Conduct), by the European Union (Directive 95/44/CE, Directive
2000/29/CE), and by France (Decree 2003-768, Ordinance of June 10, 1998, Ordinance of
November 22, 2002). EBCL has two quarantines; the quarantine activity is approved by
Prefectoral Ordinance, and each organism is imported after being declared to official plant
protection authorities (French Regional Service of Plant Protection).
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