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ABSTRACT: This study provides detailed information on the diversity, abundance, guilds, host plant and host fly ranges, distribution, and taxonomic
status of hymenopterous parasitoid species associated with Ceratitis capitata (Wiedemann) and Anastrepha spp. (A. fraterculus (Wiedemann) and A.
schultzi Blanchard) in Argentina. Moreover, the article also argues future needs regarding the use of some parasitoid species as an alternative tool in
fruit fly management programs of the National Fruit Fly Control and Eradication Program (PROCEM-Argentina). Data used for this work were obtained
from numerous old and recent published articles on fruit fly parasitoids in Argentina.

Key Words: Medfly, South American fruit fly, ecology, natural enemies, biocontrol

INTRODUCTION

Over the past 30 years, there has been
noteworthy attention in the utilization of hy-
menopterous parasitoids in integrated fruit
fly pest management in tropical and sub-
tropical regions (Wharton 1989, Aluja 1996,
Sivinski 1996, Purcell 1998, Montoya and Lie-
do 2000, Sivinski and Aluja 2003,). Thus, the
employment of new Afrotropical and Neotro-
pical parasitoid species is a valid and appli-
cable strategy for the suppression of Ceratitis
capitata (Wiedemann) and Anastrepha spp.
in Latin America, respectively (Aluja 1999,
Ovruski et al. 2000, Wharton et al. 2000, Lopez
et al. 2003, Sivinski and Aluja 2003).

In Argentina, C. capitata and A. fraterculus
(Wiedemann) are two economically im-
portant fruit fly species, and their control is
currently kept, within certain limits, through
insecticidal bait-spray applications and cul-
tural practices. In the case of the Medfly, the
sterile insect technique is applied (Aruani
et al. 1996; Spinetta 2004). However, there
were also some isolated efforts throughout
last century to implement biological control
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programs by using some native parasitoids
that were collected in wild vegetation and
released in commercial fruit orchards, as well
as by using of exotic parasitoids introduced
into Argentina from Hawaii, Costa Rica, and
Mexico (Ovruski et al. 1999). The introduced
parasitoid species were: Fopius arisanus So-
nan (reported as Opius oophilus Fullaway),
Doryctobracon crawfordi (Viereck) (reported
as Opius crawfordi), Diachasmimorpha lon-
gicaudata (Ashmead) (reported as Opius or
Biosteres longicaudatus) (Braconidae), Acera-
toneuromyia indica (Silvestri) (reported as
Syntomosphyrum indicum), Tetrastichus gif-
fardianus Silvestri (Eulophidae), and Pachy-
crepoideus vindemmiae (Rondani) (Pteromali-
dae) (Ovruski and Fidalgo 1994). From these
species, P. vindemmiae, A. indica and D. longi-
caudata were released in limited numbers in
some provinces (Turica 1968). Unfortunately,
the effectiveness of all these biological con-
trol efforts in reducing C. capitata and A.
fraterculus populations to an economically
significant level was never ascertained due
to absence of follow-up studies (Ovruski et
al.1999).

At least 18 and 22 hymenopterous para-
sitoid species have been recorded from C.
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capitata and A. fraterculus in the Neotropi-
cal region, respectively (Ovruski et al. 2000).
Surveys of the parasitoid species attacking
cryptic A. fraterculus species and C. capitata
have been published in Mexico (Aluja et al.
2003, Lopez et al. 1999, Sivinski et al. 2000),
Colombia (Yépes and Vélez 1989, Carrejo
and Gonzélez 1999), Guatemala (Eskafi 1990),
Costa Rica (Wharton et al. 1981), Venezuela
(Katiyar et al. 1995), Peru (Cruz 1995), Brazil
(Leonel et al. 1995, 1996; Salles 1996; Aguiar-
Menezes and Menezes 1997, 2001; Canal et
al. 1995; Canal and Zucchi 2000; Guimaraes
et al. 2000, 2003; Carvalho et al. 2000; Car-
valho 2001; Aguiar-Menezes et al. 2001), and
Argentina (Nasca 1973; Ovruski 1995, 2003;
Wharton et al. 1998; Schliserman et al. 2003;
Ovruski et al. 2004, 2005, 2006). These articles
mainly show that the Neotropical region un-
doubtedly represents a valuable source of
additional parasitoid species which could be
employed in order to abate the populations
of Anastrepha pest species. In addition to A.
fraterculus parasitoids, a recent article pub-
lished by Schliserman et al.(2004) informs on
a parasitoid guild associated with A. shultzi
Blanchard in Northwestern Argentina.

The purpose of this study, is to provide
detailed information on the diversity, abun-
dance, biology, host range, distribution, and
taxonomic status of hymenopterous parasi-
toid species associated with C. capitata and
Anastrepha spp. in Argentina, and discuss
future needs regarding the use of some neo-
tropical parasitoid species as an alternative
tool in fruit fly management programs of the
National Fruit Fly Control and Eradication
Program (PROCEM-Argentina).

METHODS

Data used for this work were obtained from
numerous old and recent published articles
on fruit fly parasitoids in Argentina. The vast
majority of these publications involved para-

sitoid surveys of economically important
fruit flies, such as C. capitata and A. fraterculus.
Most records of parasitoid come from bulk
samples of fruit, from which several species
of flies and parasitoids emerge. Parasitoids
reared under these conditions are often con-
sidered as coming from prevailing tephritid
in the samples (Wharton et al. 1998). There-
fore, there are various published records on
fruit fly host-parasitoid association that need
to be verified (see Table 1). Moreover, various
parasitoid species previously reported in the
literature had never been formally described
or had been misidentified (Ovruski et al.
2005).In addition, all the literature on tephrit-
id parasitoids of the Neotropical region was
also checked, which provided information on
parasitoids species occurring in Argentina.

Parasitoid nomenclature follows Johnson
(1992) for Diapriidae, Wharton (1997) for Bra-
conidae, Gibson et al. (1997) for Eulophidae
and Pteromalidae, and Wharton et al. (1998)
for Figitidae.

RESULTS

Diversity. There are two regions within Ar-
gentina in which fruit fly native parasitoids
are common: the region which comprises
Catamarca, Tucuman, Salta, and Jujuy (NW)
and the region that covers Misiones, Corri-
entes and Entre Rios (NE). The original native
vegetation in both areas was a subtropical
rain forest, locally known as “Las Yungas” or
“Selva Tucumano-Boliviana” in the North-
west and “Selva Paranaense y de Galeria” in
the Northeast (Cabrera, 1976). As a result of
several fruit fly parasitoid surveys made over
the past 69 years in these two Argentinean
regions, a total of 11 neotropical parasitoid
species (5 belong to Braconidae, 4 to Figiti-
dae,and 2 to Diapriidae), 2 indopacific parasi-
toid species (1 Braconidae and 1 Eulophidae),
1 cosmopolitan parasitoid species (Ptero-
malidae), and 2 pteromalid parasitoid spe-
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Table 1. Native and exotic parasitoid species associated with Anastrepha fraterculus, A. schultzi and Cera-
titis capitata in Argentina and some biological characteristics.' 1° = primary; 2° = secondary; K = koino-
biont; | = idiobiont.? In = IndoPacific, Ne = Neotropical, Co = Cosmopolitan.? S = solitary; G = gregarious;
En = endoparasitoid; Ec = ectoparasitoid; L-P = larval-pupal parasitoid; P = pupal parasitoid. * Host fly-
parasitoid association should be verified.

Parasitism  Species Host Host fruit fly
Modes' origin?  Interaction? species
Braconidae
Diachasmimorpha longicaudata o ) A. fraterculus
(Ashmead) %K In S,En, L-P C. capitata

A. fraterculus

Doryctobracon areolatus 1° K Ne S,En, L-P A schultzi

(Szépligeti) C.capitata*
e A. fraterculus

g‘;’éycl‘;og‘i’)“’” IEBHETEE 1°.K Ne S, En, L-P A.schultzi
plig C.capitata*
quy ctobracon crawfordi 1°,K Ne S,En, L-P A. fraterculus

(Viereck)

Opius (Bellopius) bellus Gahan 1°,K Ne S,En, L-P A. fraterculus
A. fraterculus

A28 (G i) 1°,K Ne S,En, L-P A.schultzi

anastrephae (Viereck) C.capitata*

Figitidae
A. fraterculus
Aganaspis pelleranoi (Bréthes) 1°,K Ne S,En, L-P A.schultzi
C. capitata
Dicerataspis grenadensis 1°,K Ne S,En,L-P A.fraterculus*
Ashmead
Weppliciuaoilo aimessireplio: 1°,K Ne S,En, L-P A.fraterculus
(Rohwer)
Rhoptromeris haywardi o ) A. fraterculus *
(Blanchard) %K Ne >,En, L-P C.capitata*
Diapriidae
Cop tera.ha'y wardi Loiécono 1°1 Ne S,En,P A. fraterculus
(Ogloblin i.l.)
Tricopria anastrephae o A. fraterculus
Costa Lima Ul NE I[P C.capitata*
Eulophidae
Ageratoqeuromyla indica 1° K In G,En, L-P A. frate(culus
(Silvestri) C.capitata
Pteromalidae
Pachycrepo:deus vindemmiae 1°-20 | Co G, Ec,P A. fratel.'culus
(Rondani) C. capitata
A. fraterculus
o_ 90 ? 272
Pachyneuron sp. 1°- 291 ? .2, P C.capitata
Spalangia sp. 1°,1 ? S-G,Ec,P AL

C. capitata
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cies from unclear origin (Table 1) were reared
from A. fraterculus and C. capitata puparia.
Although the Pachyneuron sp. and Spalan-
gia sp.records still need verification, rearings
from isolated puparia clearly demonstrate
that these species are capable of successfully
attacking C. capitata pupae.These parasitoids
were recovered from different host plant spe-
cies in the Northeastern provinces (Ogloblin
1937; Turica and Mallo 1961; DeSantis 1965;
Ovruski and Schliserman 2003b), and main-
ly in the Northwestern provinces (Schultz
1938; Hayward 1940, 1941, 1943; Nasca 1973;
Fernandez de Araoz and Nasca 1984; Loia-
cono 1981; Ovruski 1995; Ovruski and Sch-
liserman 2003a; Ovruski et al. 2004; Orofo
et al. 2005) (Table 2). However, significant re-
sults have been achieved during the last 12
years (1994/2006) since the implementation
of exhaustive taxonomic, biological, etho-
logical and ecological studies on neotropi-
cal parasitoid species occurring in Argentina
(Ovruski 1994a, Ovruski 1994b, Ovruski and
Wharton 1996, Wharton 1997, Wharton et
al. 1998, Ovruski et al. 2000, Ovruski 2002,
Ovruski and Aluja 2002, Ovruski et al. 2004,
Ovruski et al. 2005). Also, detailed informa-
tion on the distribution, host range, diversity,
abundance variation, diapause schedules,
effect of microclimate, and different biologi-
cal aspects below rearing conditions of sev-
eral parasitoid species occurring in Argentina
was reported by Sivinski et al. (1997, 1998,
2000, 2001), Aluja et al. (1988, 2003), Lépez et
al. (1999), and Guillén et al. (2002) studying
these species in Mexico, and by Leonal Jr. et
al.(1995),Canal and Zucchi (2000), Guimaraes
et al. (2000, 2003), and Aguiar-Menezes and
Menezes (1997, 2001) studying them in Bra-
zil. Four larval-pupal parasitoid species were
also recorded by Schliserman et al. (2004)
from A. shultzi pupae (Table 1). Anastrepha
shultzi is a common tephritid species associ-
ated with fruits of Juglans australis Grisebach
(locally known as “nogal criollo”) in Tucuman
(Schliserman et al. 2004).

The available data (Ovruski 1995; Wharton
et al. 1998; Ovruski et al. 2004, Ovruski et al.
2005) suggests that the figitid Aganaspis
pelleranoi (Bréthes) is better adapted to C.
capitata larvae than any of the indigenous
braconid parasitoids common in Argentina.
Although the braconids Utetes anastrephae
(Viereck) [reported as Opius argentinus
(Brethes)] (Nasca 1973), Doryctobracon areo-
latus (Szépligeti) [reported as Doryctobracon
tucumanus (Turica and Mallo)], and D. brasil-
iensis (Szépligeti) (Fernandez de Araoz and
Nasca 1984), have been supposedly reared
from C. capitata larvae, none of these records
provide adequate evidence to conclude that
the larvae were indeed C. capitata instead
of A. fraterculus, which were very abundant
in the study areas. In the same way, the host
flies associations of the diapriid Trichopria
anastrephae Costa Lima and the figitid Rhop-
tromeris haywardi (Blanchard) need to be ver-
ified. Earlier reports, such as Turica and Mallo
(1961) and Wharton et al.(1998), suggest that
both T. anastrephae and R. haywardi can mul-
tiply more easily on drosophilid puparia and
larvae, respectively. The figitids Lopheucoila
anastrephae (Rohwer) and Dicerataspis gre-
nadensis Ashmead were recorded supposed-
ly in association with A. fraterculus (Wharton
et al. 1998), but the same authors indicated
that lonchaeids and drosophilids seem to be
the common hosts of L. anastrephae and D.
grenadensis, respectively. However, in Brazil
L. anastrephae has recently recovered from
Anastrepha amita Zucchi and A. pseudop-
aralella (Loew) puparia, and the figitid Dicer-
ataspis flavipes (Kieffer) from A.amita puparia
(Guimaraes et al.2000).

In the case of those parasitoids species in-
troduced into Argentina in the 1960', four
species (D. crawfordi, P. vindemmiae, D. longi-
caudata, and A. indica) are shown in Table 1
as species currently present in Argentina. Do-
ryctobracon crawfordi was released in Jujuy
and also in Misiones between 1961 and 1968.
However, the permanent establishment of
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Table 2. Fruit fly host plants throughout Argentina in which native and exotic larval parasitoids were recov-
ered from C. capitata and Anastrepha spp., mainly A. fraterculus. Source: " Host plant - parasitoid associations
recorded by Turica and Mallo (1961) have not been verified yet.?Host plant — parasitoid associations recorded
by Nasca (1973) and Fernandez de Araoz and Nasca (1984) have not been verified yet.?Ai, Aceratoneuromyia in-
dica; Da, Doryctobracon areolatus; Db, Doryctobracon brasiliensis; Dc, Doryctobracon crawfordi; DI, Diachamimor-
phalongicaudata; Ua, Utetes anastrephae; Ob, Opius bellus; Ap, Aganaspis pelleranoi; La, Lopheucoila anastrephae;
Dg, Dicerataspis grenadensis; Rh, Rhoptromeris haywardi.

Plant Common Species Larval parasitoid species 3

species and families name origen A.i. D.a D.b D.c DI U.a.Ob Ap La D.g Rh

Fabaceae
Inga marginata Willd. Pacay Native X X
Myrtaceae
Myrcianthes pungens Mato Native X X X X
(Berg) Legrand
Eugenia uniflora L. Surinam Native X X X X
Cherry
Psidium guajava L.  Guava Exotic X X X X X X X X X X
Fejjoasellowiana ..o Native X X X X X
(Berg) Berg
Hexachlamys edulis
(Berg) Krausel Ubajay Native X! X!
et Legrand
Campomanesia Guabira  Native X
crenata Berg'
B{epharocqux Horco Native X
gigantealLLillo’ Molle
Moraceae
F/cqs . Fig Exotic X Xt X X!
carica L.
Rosaceae
Cydonia oblonga Mill. Quince  Exotic X
Prunus persica Peach  Exotic X X X X X X X
(L.) Batsch _
P.domestica L. Cultivated Exotic X X X
Plum
P.armeniaca L. Apricot  Exotic X X X
Pyrus communis L."  Pear Exotic X

Juglandaceae
Juglans australis Wild wal-

Nati X X X X
Grisebach nut ative
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Table 2. Continuation

Plant Common Species Larval parasitoid species 3
species and families name origen A.i. D.a D.b D.c DI Ua.Ob Ap La D.g Rh
Caricaceae
Cc.mca quercifolia Sécha Native X
Hill." higuera
Rutaceae
Citrus paradisi . . 2 A
Macfadyn ? Grapefruit Exotic X2 X
C.sinensis Sweet
Exoti X?

(L.) Osbeck 2 Orange xotic
C.aurantium L. Sour Exotic X

Orange
Sapotaceae
Chrysophyllum
gonocarpum (Mart Aguay Native X

et Eich.) Egler

D. crawfordi was recently confirmed in Salta
(Ovruski et al. 2005).

According to Ovruski et al. (2005) two prob-
able interpretations are equally reasonable
regarding the discovery of D. crawfordi: (1)
since D. crawfordi was introduced in Argen-
tina and released in Jujuy (approximately 43
years ago), this parasitoid species may have
been successfully established on A. fraterculus
in the release area, and it could have spread
to other neighboring areas of northwest Ar-
genting; (2) considering that D. crawfordi is
a widespread neotropical braconid species
(Ovruski et al. 2000), and that it was recov-
ered in the Yungas forest of southern Bolivia
(Escalante 1995), it is equally likely that the
natural distribution range of this braconid
includes northwestern Argentina.

Pachycreopoideus vindemmiae cannot be
recognized as an exotic parasitoid estab-
lished in Argentina. This pupal parasitoid is a
poliphagous and cosmopolitan species but
was also extensively cultured and widely re-
leased against various tephritid pests (Whar-
ton 1989) and synanthropic flies (Morgan
1986). Originally, P. vindemmiae was intro-

duced from West Africa and India to the Ha-
waiian Islands, and then it was redistributed
in Latin America (Clausen 1978). Pachycrepoi-
deus vindemmiae was previously reported
in Tucuman under other scientific names of
Pachycrepoideus tucumanus Blanchard (Hay-
ward 1943; Turica and Mallo 1961), and in
Mendoza and in Buenos Aires as Pachycrepoi-
deus dubius Ashmead (DeSantis 1941; DeSan-
tis 1967).Both scientific names are synonyms
of P.vindemmiae at present (DeSantis 1979;
DeSantis and Fidalgo 1994). Therofore, P. vin-
demmiae was already present in Argentina
before 1961.

Recent fruit fly parasitoid surveys made in
NE Argentina included specimens of D. lon-
gicaudata (Schliserman et al. 2003) and A. in-
dica (Ovruski et al.2006). The first record of D.
longicaudata dates from March 2000 attack-
ing A. fraterculus larvae from Feijoa sellowiana
L. (Myrtaceae), and A. indica was recorded by
first time in January 1998 from Prunus persica
(L) Batsch (Rosaceae) infested with C. capi-
tata larvae, so that these parasitoid species
were recovered approximately 40 years after
its first release in Misiones. Also, in very small
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numbers, A. indica was recently found in Cor-
doba and Jujuy (Ovruski et al. 2006). Both D.
longicaudata and A. indica, natives of South-
east Asia, are the only exotic parasitoids cur-
rently established in Argentina.

Parasitoid guilds. The biological peculiari-
ties and host fruit flies of native and exotic
parasitoid species occurring in Argentina are
shown in Table 1.The larval-pupal parasitoids
(figitids, eulophids and braconids) are more
abundant (69%) than the pupal parasitoids
(diapriids and pteromalids) (31%). No egg-
larval parasitoids were found during fruit col-
lection s in Argentina.

The two most important groups of na-
tive parasitoid attacking A. fraterculus natu-
ral population in Argentina are Braconidae,
subfamily Opiinae, and Figitidae, subfamily
Eucoilinae (Table 1). All these species are soli-
tary, koinobiont endoparasitoid that oviposit
in the Anastrepha larvae and emerge from
the puparium [parasitoid guild number 2,
which was defined by Ovruski et al. (2000)].
Based on the foraging behaviour, figitid and
braconid parasitoid species were separated
into two ecological groups (Sivinski et al.
1997). The figitids A. pelleranoi, D. grenaden-
sis, L. anastrephae, and Odontosema anas-
trephae Borgmeier [a parasitoid recorded
from A. fraterculus in Brazil by Guimaraes et
al. (2000)] attack mainly larvae in fallen fruit
by penetrating fruit through previously ex-
isting holes (Sivinski et al. 1997; Wharton et
al. 1998; Ovruski et al. 2004). On the contrary,
the braconids D. areolatus, D. brasiliensis, D.
crawfordi, U. anastrephae, and Opius bellus
Gahan remain searching the host larvae on
the fruit surface (Sivinski et al. 1997; Ovruski
et al.2004).

The idiobiont pupal parasitoids belonging
to guilds 3 and 4 (Ovruski et al. 2000), are not
well documented in Argentina mainly due to
the difficulties in sampling fruit fly pupae. A
small number of T. anastrephae specimens
were recovered from C. capitata pupae (Tu-
rica and Mallo 1961) and Coptera haywardi

Loidcono from A. fraterculus and A. shultzi
Blanchard (Loidcono 1981). Both diapriid
species belong to guild number 3, which in-
clude idiobiont endoparasitoids. The three
pteromalid species cited in Table 1 belong to
guild number 4, which include idiobiont ec-
toparasitoids.

Abundance. Based on parasitoid surveys in
the NW and NE, areas of Argentina reported
to date (Turica and Mallo 1961; DeSantis
1965; Nasca 1973; Fernandez de Araoz and
Nasca 1984; Ovruski 1995; Wharton et al.
1998; Ovruski 2002; Ovruski 2003; Ovruski
and Schliserman 2003a, Ovruski and Schliser-
man 2003b; Ovruski et al. 2004; Schliserman
et al. 2004; Schliserman and Ovruski 2004;
Ovruski et al. 2005; Orono et al. 2005), it is
possible to make preliminary comparisons
concerning parasitoid abundance of A. frater-
culus for these two Argentinean regions. For
example, considering the relative abundance
of larval-pupal parasitoid species, Dorycto-
bracon areolatus is the more abundant para-
sitoid of all species in NW (61%) and also in
NE (45%); A. pelleranoi is the second more
abundant in NW (28%), but U. anastrephae
is the second more abundant in NE (28%); D.
brasiliensis is the third more abundant in NW
(9%), whereas A. pelleranoi is the third more
abundant in NE (14%); U. anastrephae is the
fourth more abundant in NW (1.2%), but in
NE is D. brasiliensis (12%); O. bellus is the fifth
more abundant species in NE (1%) and also
in NW (0.3%). All other larval-pupal parasitoid
species only occurring in NW (D. crawfordi,
L. anastrephae, and D. grenadensis) are rarely
encountered (0.06% - 0.1%). Pupal parasitoid
species were barely sampled, and there are
very few data on abundance of these parasi-
toid guilds.Some data on relative abundance
(0.1% - 1.5%) were recorded for P. vindem-
miae attacking C. capitata pupae in Tucuman
(Ovruski 1995).

Distribution. Doryctobracon areolatus, D.
crawfordi, U. anastrephae and A. pelleranoi are
widespread species that occur from Mexico

119
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to Argentina. Doryctobracon areolatus has
been established in Florida (Sivinski and Aluja
2003), and throughout its distribution in the
Neotropic it is often the dominant member
of Anastrepha-parasitoid guilds (Sivinski et
al. 2000). Opius bellus is another widespread
opiine, ranging from Costa Rica to northern
Argentina, whereas D. brasiliensis has a more
regional distribution pattern, including only
Brazil, Bolivia, and Argentina. Lopheucoila
anastrephae is another native figitid which
occurs naturally from México to NW Argen-
tina, whereas D. grenadensis would be dis-
tributed in few countries, such as Grenada,
Brazil (Guimaraes et al. 2003), and Argentina
(Wharton et al. 1998). However,Wharton et al.
(1998) pointed out that the genus Diceratas-
pis is known from Mexico and south Florida
through the Caribbean to Argentina. Rhop-
tromeris haywardi is only known in Argentina
and Uruguay. According to Wharton et al.
(1998), the generic placement of R. haywardi
needs verification following Nordlander’s
(1978) revision of Rhoptromeris Forster,a Ho-
lartic genus. The Diapriid Coptera haywardi
occurs in Argentina, Brazil, Venezuela and
Mexico, while Trichopria anastrepha is pres-
ent only in Brazil and Argentina (Ovruski et
al. 2000). Coptera haywardi was originally re-
corded in NW Argentina attacking A. fratercu-
lus and A. shultzi Blanchard (Loiacono 1981).
The exotic parasitoids D. longicaudata and A.
indica, and the cosmopolitan P. vindemmiae
have been released in almost 12 American
countries (Ovruski et al. 2000).

Host plant - parasitoid associations.
The diversity of host fruit species has a sig-
nificant effect on the proportion of fruit fly
parasitism by several fruit fly parasitoid spe-
cies (Sivinski et al. 2000). In Argentina, para-
sitoids reared from A. fraterculus larvae have
mainly been recovered from fleshy fruit in
the families Myrtaceae, Rosaceae, and Jug-
landaceae (Table 2). These host plants have
a great number of fruit characteristics that
may enhance parasitoid success, either by

increasing attractiveness to the parasitoids
or by facilitating detection of an oviposition
in the host larvae (Sivinski et al 1997; Ovruski
et al.2004). Among the factors believed to be
responsible for this attraction are thin peri-
carp, soft endocarp, type of volatiles emitted,
color,and fruit size (Ovruski et al.2000). More-
over, the high parasitoid diversity reflects the
fact that these plant families contain some
of the most commonly sampled fruits, such
as guavas, peaches, and plums, the three of
them being medium-sized fruit species. On
the other hand, large-sized species such as
the exotic Citrus spp, Mangifera indica L., and
Annona cherimola Mill yield few or no parasi-
toids (Ovruski et al. 2004).

Aganaspis pelleranoi was recovered from 15
fruit species (representing 75% of all host fruit
species in which Anastrepha parasitoids were
reared, Table 2) and seven plant families, D.
areolatus from 13 fruit (65%) species and five
plant families, D. brasiliensis from eight fruit
species (40%) and five plant families, O. bel-
lus from seven fruit species (35%) and three
plant families, U. anastrephae from five fruit
species (25%) and two plant families, R. hay-
wardi from four fruit species (20%) and four
plant families, and D. crawfordi, D. grenaden-
sis and L. anastrephae from one fruit species
(5%) and one plant family, respectively. Both
D. areolatus and A. pelleranoi are particularly
common in several wild exotic and native,
as opposed to introduced and cultivated
commercial, fruit species (Sivinski et al. 2000;
Ovruski et al.2004).

The highest parasitism levels (ranging from
10% to 28% range), calculated as the number
of parasitoids divided by the total number
of parasitoids and host flies emerging from
a particular fruit species were recorded in
the medium-sized, exotic species Psidium
guajava L., P. persica, and P. domestica L., and
in the small-sized, native species Eugenia
uniflora L., Feijoa sellowiana (Berg) Berg, and
Hexachlamys edulis (Berg) Krausel et Legrand.
The lower parasitization rates (ranging from
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7% to 9%) were found in Ficus carica L.and P.
armeniaca L., both exotic species, the former
being small-sized, and the latter medium-
sized, and in Campomanesia crenata Berg,
Myrcianthes pungens (Berg) Legrand, Juglans
australis grisebach, all small-sized, native spe-
cies.Doryctobracon areolatus and A. pelleranoi
were the most important mortality factors
throughout NW (Ovruski and Schliserman
2003a; Ovruski et al. 2004; Ovruski et al.2005)
and NE (Ovruski and Schliserman 2003b)
Argentina attacking A. fraterculus. Moreover,
A. pelleranoi was a natural mortality factor
of C. capitata in the large-sized, introduced
fruit species C. aurantium (Schliserman and
Ovruski 2004).

DISCUSSION

Most parasitoid surveys made in Argentina
(90%) included ripe fruit collected from the
field and kept in plastic or wooden boxes un-
til full-grown fly larvae emerged from host
fruit. In this way, host larvae fall to the bot-
tom of the boxes where they pupate in sand.
Then, fly pupae are sifted from the sand and
kept in other cages until flies and parasitoids
emerge.This sampling methodology is main-
ly aimed to obtain endoparasitoids species
that oviposit in the host larva and emerge
from the puparium. However, because this
method seeks to obtain adult parasitoids, the
knowledge of fruit fly parasitoid diversity in
Argentina is limited. Surveys for detection of
egg and pupal parasitoids associated with
fruit flies have been largely neglected in Ar-
gentina. For this, ensuing surveys need to be
focused on parasitoids that attack egg stage
(guild number 1, Ovruski et al. 2000) and
parasitoids that attack pupa stage (guilds
number 3 and 4). Also, some fly-parasitoid
species associations, such as A. fraterculus - L.
anastrephae and D. grenadensis, and A. frater-
culus and C. capitata - T. anastrephae need to
be verified in future studies.

In the NW and NE regions of Argentina, in
which a high diversity of indigenous parasi-
toids of A. fraterculus are well established in
all native fruit species and in small, wild ex-
otic fruits, management strategies should be
used to conserve their natural populations.
In these regions, there are patches of pristine
forest and areas with perturbed wild vegeta-
tion adjacent to commercial orchards, where
it is possible to find numerous native and
exotic fruit fly host plants. Precisely, it is in
these areas where A. fraterculus populations
increase and from which they move to attack
commercially grown fruit. Instead of remov-
ing native hosts, and following Aluja (1996,
1999), Aluja et al. (2003), and Ovruski et al.
(2004), it is better to enhance natural parasi-
toid reservoirs such as E. uniflora (Myrtaceae),
F. sellowiana (Myrtaceae), J. australis (Juglan-
daceae), and Myrcianthes pungens (Myrta-
ceae). In addition, a conservation biological
control program could be combined with
massive releases of native parasitoids such
as D. areolatus and A. pelleranoi (Aluja 1996,
1999) against A. fraterculus in NW and NE Ar-
gentina.Although D.crawfordiis arare species
in NW Argentina, this larval-pupal parasitoid
species represents a potential candidate for
mass releases against A. fraterculus because
it has a longer ovipositor than D. areolatus y
D. brasiliensis, and it could attack fly larvae in
large, exotic commercial fruit, such as citrus
and mango (Lépez et al. 1999). Additionally,
pupal parasitoid such as the diapriid Coptera
haywardi (Ogloblin) could also be released
to attack the particularly susceptible pupal
stage (Sivinski et al. 1998).

It is noteworthy, with the clear exception of
A. pelleranoi, that Neotropical parasitoid spe-
ciesrecorded in Argentina appear to be poor-
ly adapted to the exotic C. capitata.Therefore,
itis possible to consider that mass releases of
the exotic parasitoid D. longicaudata in aban-
doned citrus orchards could also suppress C.
capitata and also A. fraterculus populations in
NW and NE Argentina.
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