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A

 

BSTRACT

 

Parasitoids of 

 

Anastrepha fraterculus

 

 (Wiedemann) were monitored on ripe fruit of 3 native and
1 exotic, wild Myrtaceae species in the Province of Entre Rios, NE Argentina, between Jan and
Mar 1993 and 1994 with the aim of identifying indigenous parasitoid species and determining
natural parasitization rates and fruit infestation levels. The fruit species surveyed were 

 

Psidium
guajav

 

a L. (common guava), 

 

Feijoa sellowiana

 

 (O. Berg) O. Berg (feijoa), 

 

Eugenia uniflora

 

 L.
(Surinam cherry), and 

 

Myrcianthes pungens

 

 (Berg) Legrand (mato). Altogether 2,186 tephritid
puparia were obtained, 95% of which were 

 

A. fraterculus

 

 and 5% of which were 

 

Ceratitis capi-
tata

 

 (Wiedemann). Of 1,667 adult insects that emerged from these puparia, 1,378 were 

 

A. frater-
culus

 

, 89 

 

C. capitata

 

, and 200 larval-pupal parasitoids, representing 4 species of 2 Hymenoptera
families: 

 

Doryctobracon areolatus 

 

(Szépligeti), 

 

D. brasiliensis

 

 (Szépligeti), 

 

Utetes anastrephae

 

(Viereck) (all Braconidae, Opiinae), and A

 

ganaspis pelleranoi

 

 (Brèthes) (Figitidae, Eucoilinae).
All these parasitoid species are new reports for Entre Rios. Moreover, these records represent the
southernmost natural distribution range in the Americas for these species. 

 

Doryctobracon are-
olatus

 

 and 

 

A. pelleranoi

 

 

 

were recovered from all of the Myrtaceae species sampled, and they
were the most abundant parasitoid species. Infestation patterns by 

 

A. fraterculus

 

 in mato, Suri-
nam cherry, guava, and feijoa varied from 15.2 to 41.8, 21.3 to 49.4, 34.1 to 109.2, and 78.9 to
140.6 larvae per kg of fruit, respectively. Highest levels of parasitism were recorded in 

 

P. gua-
java

 

, whereas 

 

M. pungens

 

 had the lowest parasitization rates. However, overall mean parasit-
ism levels (i.e., considering all parasitoid species) did not appear to have great differences when
comparing Myrtaceae species, collection sites, and years. The relative abundance and parasiti-
zation rates data of the recovered parasitoids in the 4 Myrtaceae species suggest some degree of
host plant preference by 

 

U. anastrephae

 

 and 

 

D. brasiliensis

 

.

Key Words: fruit flies, parasitoids, Braconidae, Figitidae, Argentina, Myrtaceae

R

 

ESUMEN

 

Con el propósito de identificar especies de parasitoides asociadas con 

 

Anastrepha fraterculus

 

(Wiedemann) y determinar niveles de parasitismo natural y de infestación en fruta en la provin-
cia de Entre Rios, Noreste de Argentina, se colectaron tres especies nativas y una exótica de Myr-
taceae entre Enero y Marzo de 1993 y de 1994. Las especies frutales colectadas fueron 

 

Psidium
guajava

 

 L. (guayaba común), 

 

Feijoa sellowiana

 

 (O. Berg) 

 

O. Berg

 

 (feijoa), 

 

Eugenia uniflora

 

 L.
(arrayán), y 

 

Myrcianthes pungens

 

 (Berg) Legrand (mato). Se obtuvo un total de 2.186 puparios,
de los cuales el 95% correspondió a 

 

A. fraterculus

 

 y el 5% restante a 

 

Ceratitis capitata

 

 (Wiede-
mann). De los 1.667 insectos adultos que emergieron de estos puparios, 1.378 fueron 

 

A. frater-
culus,

 

 89 

 

C. capitata

 

 y 200 fueron parasitoides larvo-pupales, representando cuatro especies de
dos familias de Hymenoptera: 

 

Doryctobracon areolatus

 

 (Szépligeti), 

 

D. brasiliensis

 

 (Szépligeti),

 

Utetes anastrephae

 

 (Viereck) (todos Braconidae, Opiinae), y 

 

Aganaspis pelleranoi

 

 (Brèthes) (Fi-
gitidae, Eucoilinae). Todas estas especies de parasitoides son nuevas citas para la provincia de
Entre Ríos. Además, estos registros representan el rango natural de distribución más austral en
el continente americano para estas cuatro especies de parasitoides. 

 

Doryctobracon areolatus

 

 y 

 

A.
pelleranoi 

 

fueron recuperados de todas las especies de Myrtaceae colectadas, y fueron las espe-
cies de parasitoides más abundantes. Los niveles de infestación por 

 

A. fraterculus

 

 en mato, arra-
yán, guayaba, y feijoa variaron de 15.2 a 41.8, 21.3 – 49.4, 34.1 – 109.2, y 78.9 – 140.6 larvas por
kg de fruta, respectivamente. Sin embargo, los valores medios totales de parasitismo (incluyendo
todas las especies de parasitoides) no presentaron grandes diferencias cuando se consideraron
las distintas especies de Myrtaceae, lugares de colecta, y años de muestreo. Los datos sobre
abundancia relativa de parasitoides y las tasas de parasitismo en las cuatro especies de Myrta-
ceae sugieren cierto grado de preferencia por la planta hospedera por parte de los parasitoides

 

U. anastrephae

 

 y 

 

D. brasiliensis

 

.

 

Translation provided by the authors.
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The South American fruit fly, 

 

Anastrepha
fraterculus 

 

(Wiedemann), and the Mediterranean
fruit fly, 

 

Ceratitis capitata

 

 (Wiedemann), are
among the most significant insect pests of edible
fruit in Argentina (Spinetta 2004) and in the re-
maining South American countries (Malavasi et
al. 2000; Aluja et al. 2003a). The native 

 

A. frater-
culus

 

 is basically restricted to NE and NW Argen-
tina, where the climate mainly is warm and hu-
mid, whereas the exotic 

 

C. capitata

 

 is currently
distributed throughout all fruit-growing regions
of the country (Ovruski et al. 2003; Segura et al.
2006). Although 

 

A. fraterculus

 

 represents a cryp-
tic species ensemble (Steck 1991; Aluja et al.
2003a; Hernández-Ortiz et al. 2004; Vera et al.
2006) distributed throughout continental Amer-
ica from Mexico to Argentina (Aluja 1999; Norr-
bom 2004), the Argentine populations of the com-
plex belong to a single biological species (Alberti
et al. 2002).

 In the northeastern province of Entre Ríos,
where 

 

A. fraterculus

 

 and 

 

C. capitata

 

 coexist in
large citrus crop areas (Segura et al. 2006), com-
mon guavas grown in thin patches of wild vegeta-
tion adjacent to commercial orchards support
larger local 

 

A. fraterculus

 

 populations (Turica &
Mallo 1961; Putruele 1996). Though 

 

A. fratercu-
lus

 

 has one of the broadest host ranges of all
known 

 

Anastrepha

 

 species (Norrbom 2004), fruit
in the Myrtaceae family are among its favored
host plant (Aluja 1999; Raga et al. 2005).

Poisoned bait sprays for 

 

A. fraterculus

 

 and 

 

C.
capitata

 

 control were tried with some success as
early as 1930 in Entre Ríos (Ovruski & Fidalgo
1994). Some attempts to develop biological con-
trol programs were made in the 1940s and the
1960s. Thus, 3 exotic larval parasitoid species
(

 

Tetrastichus giffardianus

 

 Silvestri, 

 

Acerato-
neuromyia indica

 

 (Silvestri), and 

 

Diachasmimor-
pha longicaudata

 

 (Ashmead)) were introduced
and released in limited numbers in citrus crop ar-
eas of Entre Rios (Ovruski et al. 1999). 

 

Tetrasti-
chus giffardianus

 

 and 

 

A. indica

 

 are 2 gregarious
eulophid parasitoids originally collected in West
Africa and Southeast Asia, respectively, whereas

 

D. longicaudata

 

 is a solitary braconid parasitoid
originally from the Malaysia-Philippine region
(Ovruski et al. 2000). Only 

 

A. indica

 

 and 

 

D. longi-
caudata

 

 were recovered (Turica 1968).
Studies on native parasitoids attacking te-

phritid pests in northeastern Argentina have been
largely neglected. Examples of fruit fly parasitoid
surveys are only those developed in Misiones
(Ogloblin 1937) and Corrientes (Turica & Mallo
1961; Ovruski & Schliserman 2003a). These stud-
ies were focused largely on commercial fruit in cit-
rus growing areas. Some parasitoid species also
were reported from fruit samples sporadically col-
lected in Entre Rios (Blanchard 1947) and Corri-
entes (Brèthes 1924; Blanchard 1966). Most of the
available new information on native fruit fly par-

asitoids of Argentina is based on the surveys car-
ried out in NW Argentina (Turica & Mallo 1961;
Nasca 1973; Fernández de Araoz & Nasca 1984;
Ovruski 1995; Wharton et al. 1998; Ovruski &
Schliserman, 2003b; Schliserman et al. 2004;
Schliserman & Ovruski, 2004; Ovruski et al. 2004,
2005, 2006; Oroño et al. 2005). As many as 11 na-
tive parasitoid species associated with 

 

A. fratercu-
lus

 

 on native and exotic host fruit species have
been so far recorded in Argentina (Ovruski et al.
2005). Most of them also have been found parasit-
izing diverse 

 

Anastrepha

 

 species in several Latin
American countries, including Brazil (Leonel et al.
1995; Aguiar-Menezes & Menezes 1997; Canal &
Zucchi 2000; Guimarães et al. 2000; Carvalho
2001; Aguiar-Menezes et al. 2001; Uchôa-
Fernandes et al. 2003), Venezuela (Katiyar et al.
1995), Colombia (Yépes and Vélez 1989; Carrejo &
González 1999), Costa Rica (Jirón & Mexzon 1989;
Wharton et al. 1981), Guatemala (Eskafi 1990),
and Mexico (Aluja et al. 1998, 2003b; López et al.
1999; Sivinski et al. 1997, 2000, 2001; Guillén et
al. 2002; Hernández-Ortiz et al. 1994, 2006).

The specific aims of this study were to survey
selected wild Myrtaceae species commonly in-
fested by 

 

A. fraterculus

 

 in order to provide infor-
mation on infestation levels in the fruit sampled,
degree of larval parasitization, and the parasitoid
fauna attacking this fruit fly pest in Entre Ríos,
NE Argentina, as well as to document natural dis-
tribution ranges of these parasitoids along a lati-
tudinal gradient. This article complements our
previous study on the diversity and distribution
of native fruit fly parasitoid in the extremely en-
dangered subtropical rainforests in north Argen-
tina (Ovruski et al. 2004, 2005).

M

 

ATERIALS

 

 

 

AND

 

 M

 

ETHODS

 

Collections were made during Jan-Mar 1993
and 1994 in the following localities of Entre Ríos,
NE Argentina: Paraná (31°64’S, 60°32’W, eleva-
tion 90 m), La Paz (30°44’S, 59°38’W, 75 m), and
Concordia (31°24’S, 58°01’W, 48 m). The climate is
characterized as temperate-humid with long and
warm summers, the temperature of the hottest
month being >22°C and the temperature of the
coldest month being <18°C; it rains all year long,
but the proportion of winter rainfall is <5% of the
total, the rainfall being between 933 mm (Cakf
(w)) (Anonymous 1992).

Fruit samples included 3 native and 1 exotic,
wild species of Myrtaceae: 

 

Psidium guajava

 

 L.
(common guava) (exotic species), 

 

Feijoa sellowi-
ana

 

 (O. Berg) O. Berg (feijoa), 

 

Eugenia uniflora

 

 L.
(Surinam cherry), and 

 

Myrcianthes pungens

 

(Berg) Legrand (mato) (all native species). Fruit
were collected in backyard gardens in suburban
areas and patches covered with wild native vege-
tation adjacent to small citrus orchards (sour and
sweet oranges, tangerines, lime, sweet lemon, and
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grapefruit). All these fruit sampling sites were lo-
cated in a linear corridor along the banks of
Paraná River (West sector of the NE Argentina re-
gion), except for the study site in Concordia, which
was located close to the banks of Uruguay River
(East sector of the NE Argentina region). The orig-
inal native vegetation was subtropical rainforest
locally known as “Selva en Galería”, which contin-
ued along the banks of southern and northern
Paraná and Uruguay River (Cabrera 1976).

Based on fruit size (measured as individual
fruit weight) of each plant species, approximately
10 fruit were randomly taken from each guava
and feijoa tree, and 35 fruit from each Surinam
cherry and mato tree. Guava and feijoa plants had
medium size fruit (mean ± SD: 45.8 ± 4.9 g and
39.2 ± 5.8 g, 

 

n

 

 = 100, respectively) while Surinam
cherry and mato plants had small size fruit (mean
± SD: 6.8 ± 2.3 g, and 7.2 ± 5.8 g, 

 

n

 

 = 100, respec-
tively). Fruit was picked both from the tree and
from the ground under the tree canopy. Therefore,
each sample included fruit collected from tree plus
fruit of the same tree that had fallen on the
ground. Only ripe fruit that was about to fall from
the tree was harvested. This allowed fruit fly lar-
vae to complete development, and gave fruit fly
parasitoids the opportunity to parasitize larvae
throughout their development (Lopez et al. 1999).
Fruit samples were placed in styrofoam boxes
with sand in the bottom as pupation medium for
larvae, and they were taken to the laboratory. All
material collected in the field was processed in the
laboratory of the CIRPON institute (Centro de In-
vestigaciones para la Regulación de Poblaciones
de Organismos Nocivos) in San Miguel de Tu-
cumán (26°50’S, 65°13’W, elevation 426 m), Tu-
cumán, Northwestern Argentina. Each styrofoam
box contained only one fruit sample and all cages
were kept inside a room at 27 ± 2°C and 60 ± 10%
relative humidity. Fruit fly puparia were recov-
ered weekly during 1 month and then transferred
to plastic trays containing sterilized humid sand,
which was re-moistened every 3 d until all sam-
ples had been processed. Each tray was then
placed inside a sealed wooden box. All wooden
cages were kept inside a rearing room at 25 ± 1°C
and 75 ± 5% relative humidity for 4 months. Pu-
paria of 

 

C. capitata

 

 and 

 

Anastrepha

 

 Schiner were
separated based on pupal characters (White & El-
son-Harris 1992). Emerged flies and/or parasi-
toids were identified, counted and sexed by sam-
ple and summarized for each locality. Afterward,
unemerged puparia also were counted. Additional
samples of parasitoid specimens collected in El
Palmar (32°16’S, 58°28’W, 44 m) and Concordia lo-
calities were received from colleagues.

Parasitoid specimens were identified to species
by S. Ovruski using Wharton and Marsh’s (1978)
key and the taxonomic descriptions by Wharton et
al. (1998). Fruit flies were identified by S. Ovruski
using Zucchi’s (2000) taxonomic key. Nomencla-
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ture for the Opiinae follows Wharton (1997) and
for the Eucoilinae Wharton et al. (1998). Parasi-
toid and fly specimens were placed in the entomo-
logical collection of the Fundación Miguel Lillo
(FML) (San Miguel de Tucumán, Argentina). All
plant samples were compared to herbarium spec-
imens at the FML, and identified by Alejandra
Roldán (Facultad de Ciencias Naturales e Insti-
tuto Miguel Lillo, Universidad Nacional de Tu-
cumán). Nomenclature employed for plant identi-
fication was based on Morales et al. (1995).

All parasitism values and fruit infestation lev-
els reported here are based on the number of
emerging adult flies and parasitoids (Lopez et al.
1999), and on the number of fruit fly larvae per kg
of fruit (Aluja et al. 2000), respectively. Where ap-
propriate, means and standard deviations (mean
± SD) were calculated as summary statistics for
the parasitism percentage, fruit size (weight),
and ovipositor length of opiine parasitoid species.

RESULTS

A total of 1,532 fruit, representing 33.1 kg was
processed during this study. Out of these, 420 (3.1
kg) fruit were E. uniflora, 310 (3.2 kg) M. pun-
gens, 615 (23.8 kg) P. guajava, and 107 (3.0 kg) F.
sellowiana. In total, 2,186 tephritid puparia were
obtained from these fruit, 95% of which were A.
fraterculus and 5% of which were C. capitata. Of
1,667 adult insects that emerged from these pu-
paria, 1,378 were A. fraterculus, 89 C. capitata,
and 200 parasitoids, representing 4 species of 2
Hymenoptera families. No parasitoids were re-
covered from C. capitata puparia.

Only E. uniflora and P. guajava were infested
by C. capitata, and infestation rates ranged from
0.1 to 1.9 and from 4.3 to 15.2 larvae/kg of fruit, re-
spectively. Approximately 17% and 33% of all
Surinam cherry and guava samples were simulta-
neously infested by both C. capitata and A. frater-
culus. Infestation patterns by A. fraterculus in M.
pungens, E. uniflora, P. guajava, and F. sellowiana
varied from 15.2 to 41.8, 21.3 to 49.4, 34.1 to 109.2,
and 78.9 to 140.6 larvae/kg of fruit, respectively.

Table 1 summarizes A. fraterculus and parasi-
toid species abundance, and parasitization rates
based on fruit species collected per study site and
year. Three species of opiine Braconidae parasi-
toids and 1 species of eucoiline Figitidae parasi-
toid were identified: Doryctobracon areolatus
(Szépligeti), D. brasiliensis (Szépligeti), Utetes
anastrephae (Viereck) (Braconidae), and Aganas-
pis pelleranoi (Brèthes) (Figitidae). These species
constituted 45.4, 14.0, 12.5, and 28.1% of the total
recovered parasitoids, respectively. Doryctobra-
con areolatus was the most abundant parasitoid
species in 71% of total fruit samples and it was re-
covered from all of the Myrtaceae species sam-
pled. Aganaspis pelleranoi was also found in asso-
ciation with A. fraterculus in E. uniflora, F. sell-

owiana, M. pungens and P. guajava. This eucoil-
ine parasitoid was recovered from 52% of the total
fruit samples. Doryctobracon brasiliensis was re-
covered only from 33 and 50% of the total guava
and feijoa samples, respectively. Approximately
76% of all U. anastrephae specimens was recov-
ered from both M. pungens and E. uniflora. This
opiine species was obtained from 8, 20, 67, and
100% of all guava, feijoa, mato, and Surinam
cherry samples, respectively.

Highest levels of parasitism were recorded in
P. guajava, whereas M. pungens had the lowest
parasitization rates (Table 1). However, overall
mean parasitism levels (i.e., considering all para-
sitoid species) did not appear to have great differ-
ences when comparing Myrtaceae species, collec-
tion sites, and year (Table 1). Parasitization by A.
pelleranoi has accounted for only ≤10% of the to-
tal parasitization of A. fraterculus on F. sellowi-
ana, M. pungens and E. uniflora. In contrast, in P.
guajava the degree of larval parasitization by eu-
coiline species ranged from 24 to 73% of the total
parasitization.

From the additional parasitoid specimens col-
lected by colleagues in Entre Ríos, 9 A. pelleranoi
and 8 D. areolatus were identified. Six D. areola-
tus were recovered from guavas collected in El
Palmar, whereas the remaining 2 D. areolatus
and 9 A. pelleranoi were obtained from guavas in
Concordia.

DISCUSSION

New fruit fly parasitoid species records for En-
tre Ríos are D. areolatus, D. brasiliensis, U. anas-
trephae and A. pelleranoi, all native of the Neotro-
pical region. Prior to this report, only the eucoil-
ine Rhoptromeris haywardi (Blanchard) had been
recorded from both C. capitata and A. fraterculus
in Entre Ríos (Blanchard 1947). All of these spe-
cies belong to the fruit fly parasitoid guild num-
ber 2 described by Ovruski et al. (2000), which is
characterized by solitary, koinobiont larval-pupal
endoparasitoids of Anastrepha spp. The braconids
D. areolatus and U. anastrephae, and the figitid A.
pelleranoi are widely distributed in Latin Ameri-
can, while D. brasiliensis is known to occur in
southern Brazil and northern Argentina (Ovruski
et al. 2005). The discovery of these 4 native A.
fraterculus-parasitoid species in Entre Ríos rep-
resents their southernmost natural distribution
range in the Americas. During this study, D. bra-
siliensis and U. anastrephae were found at
31°64’S latitude (Paraná), whereas both D. are-
olatus and A. pelleranoi were also collected at
32°16’S latitude (El Palmar). Previously, these
parasitoid species had been recorded from A.
fraterculus in the provinces of Corrientes (27°15’-
30°43’S and 59°41’-56°12’W) (Ovruski & Schliser-
man 2003a), Misiones (25°30’-28°10’S and 53°38’-
56°03’W) (Ogloblin 1937; Turica & Mallo 1961),
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Catamarca (25°09’-29°16’S and 65°25’-69°06’W)
(Ovruski & Schliserman 2003b), Tucumán
(26°05’-28°01’S and 64°28’-66°13’W) (Nasca 1973;
Fernández de Araoz & Nasca 1984; Ovruski 1995;
Schliserman et al. 2004; Ovruski et al. 2004), and
Salta (22°02’-26°21’S and 62°21’-68°34’W)
(Ovruski et al. 2005; Oroño et al. 2005). Pupal
parasitoids were not found because all of the A.
fraterculus and C. capitata were collected as lar-
vae, so they would not have been obtained even if
present at the collection site.

Rhoptromeris haywardi was not found during
this study. However, as discussed by Wharton et al.
(1998), published records for R. haywardi attack-
ing tephritids (Blanchard 1947; Turica & Mallo
1961; Nasca et al. 1980) are questionable and need
verification. All records of this eucoiline species
come from bulk samples of fruit, from which para-
sitoid species of both Drosophilidae and Tephriti-
dae could emerge. Without isolation of tephritid pu-
paria, correct host fly—parasitoid species associa-
tion cannot be made (Wharton et al. 1998).

Neither of the 2 introduced and released exotic
fruit fly parasitoid species were recovered from
fruit samples collected during this study, even
though both D. longicaudata and A. indica were
reported by Turica (1968) as established on Anas-
trepha spp. As noted by Ovruski et al. (1999), both
exotic parasitoid species were recovered immedi-
ately following release in Concordia in the 1960s,
and their establishment was not verified later. In-
terestingly, D. longicaudata was recently recov-
ered in the northeastern province of Misiones
(Schliserman et al. 2003) and in the northwestern
province of Salta (Oroño & Ovruski 2007) approx-
imately 40 years after its first release. Similarly,
recent fruit fly parasitoid surveys made in the
provinces of Jujuy (northwestern Argentina),
Córdoba (Central Argentina), and Misiones
(northeastern Argentina) recorded the presence
of A. indica (Ovruski et al. 2006).

Although no C. capitata parasitoids were recov-
ered in this study, some species, like A. pelleranoi,
were obtained from C. capitata pupae in Tucumán.
For example, in a recent fruit fly parasitoid survey
in Citrus crop areas of Tucumán, A. pelleranoi has
been recovered from C. capitata pupae in Citrus au-
rantium L. (Rutaceae), an exotic fruit mainly in-
fested by Medfly (Schliserman & Ovruski 2004).
According to Ovruski et al. (2004), C. capitata is not
heavily parasitized by neotropical Anastrepha par-
asitoid species. With the exception of the figitids A.
pelleranoi, A. nordlanderi Wharton, and Odon-
tosema anastrephae Borgmeier (Wharton et al.
1998), braconid parasitoids appear to adapt poorly
to the exotic C. capitata (Ovruski et al. 2004).

Even though the number and size of fruit sam-
ples collected during this study were relatively
small, the results seemingly suggest that U. anas-
trephae and D. brasiliensis would have a certain
degree of fruit preference when searching host

larvae. For example, U. anastrephae with the
shortest ovipositor of any of the opiine species ob-
tained (0.7 ± 0.1 times as long as the metasoma,
n = 12), was most commonly found attacking A.
fraterculus larvae in M. pungens and E. uniflora,
the smallest fruit species sampled (7 and 8 times
smaller than the guava or the feijoa, respec-
tively). This relationship between smaller host
fruit species and U. anastrephae has been previ-
ously reported by Hernández-Ortiz et al. (1994),
Lopez et al. (1999), Sivinski et al. (1997, 2000,
2001), and Aluja et al. (2003b) collecting fruit spe-
cies of Spondias (Anacardiaceae) in México, and
by Aguiar Menezes et al. (2001) collecting Euge-
nia species (Myrtaceae) in Brazil. On the other
hand, D. brasiliensis, which has the longest ovi-
positor of the parasitoid species collected (3.3 ±
0.2 times longer than the metasoma, n = 12), was
observed only in association with A. fraterculus in
F. sellowiana and P. guajava, the largest fruit spe-
cies sampled. This peculiarity has also been noted
by Aguiar-Menezes & Menezes (1997) in Brazil,
when collecting A. fraterculus larvae parasitized
by D. brasiliensis exclusively from Prunus persica
(L.) Batsch (peach), and by Ovruski et al. (2004)
in NW Argentina, where D. brasiliensis was
mainly recovered from both peach and guava. In-
terestingly, wild fruits of Prunus persica, P. gua-
java, and F. sellowiana have a similar size
(Ovruski et al 2004; Ovruski & Schliserman
2003a). Doryctobracon areolatus, which has a rel-
atively long ovipositor (2.3 ± 0.2 times longer than
the metasoma, n = 12) but 1.4 times shorter than
D. brasiliensis’ ovipositor, may be occupying an
intermediate position between U. anastrephae
and D. brasiliensis in host fruit preference. As re-
ported previously Sivinski et al. (1997), Lopez et
al. (1999), and Aguiar Menezes et al. (2001), D. ar-
eolatus might not have any host fruit preference.
This opiine species has the broadest host-fly and
host-fruit range of any of the Mexican (Sivinski
1997, 2000, 2001; Aluja et al. 2003b) and Brazil-
ian (Canal & Zucchi 2000) fruit fly parasitoid spe-
cies. In NW Argentina, D. areolatus has been re-
ported foraging on a wide range of A. fraterculus
host plant species (Ovruski et al. 2004). Appar-
ently, a short ovipositor would allow U. anas-
trephae to have access to fly larvae mainly in
small fruit, whereas a long ovipositor would allow
D. areolatus (or D. brasiliensis) to reach host lar-
vae in both large and small fruit. While studying
a Mexican Anastrepha-parasitoid guild of 5 opiine
species, including U. anastrephae and D. areola-
tus, Lopez et al. (1999) and Sivinski et al. (1997,
2001) found a strong correlation between oviposi-
tor length of parasitoids and the size of host-in-
fested fruits. This relationship would imply that
the ovipositor length is an important limitation
on foraging (Sivinski et al. 1997). Furthermore,
Sivinski et al. (2001) and Sivinski & Aluja (2003)
pointed out that the ovipositors in the opiine spe-
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cies attacking Mexican fruit fly would have origi-
nally diverged due to the action of environmental
factors such as temperature, humidity, seasonal-
ity, and/or host-fruit abundance and diversity.

Although data provided here are preliminary,
parasitization rates appear to be too low to con-
sider parasitoids as a significant natural mortal-
ity factor of A. fraterculus in the study area. How-
ever, reliable data on the impact of the parasitoids
upon natural A. fraterculus populations can be
obtained only by closely monitoring the host and
parasitoid population fluctuations for many gen-
erations in exotic and native host plant species.
Thus, further studies on the ecology and behavior
of A. fraterculus and their natural enemies should
be carried out in Entre Ríos for implementing a
feasible, but cautious, biological control strategy
against this fruit fly pest. As suggested by Aluja
(1996, 1999), native host plants could be managed
to naturally augment parasitoid numbers and to
sustain parasitoid populations in wild vegetation
areas. Therefore, conservation of native A. frater-
culus-parasitoids would be an attractive alterna-
tive to the indiscriminate introduction of exotic
parasitoids (Sivinski & Aluja 2003).

ACKNOWLEDGMENTS

We express our gratefulness to Alejandra Roldán for
the identification of all plant samples and to Eduardo
Frías, Carolina Colin, and José Saéz for technical sup-
port. Special thanks to Teresa Vera, Fanny Manso, Di-
ego Segura, Jorge Cladera, Ricardo Tomassi, Natalia
Petit, Norma Vaccaro, and Graciela Putruelle for send-
ing additional samples of parasitoid collected in Entre
Ríos. We thank Martín Aluja (INECOL, A.C., Xalapa,
Veracruz, México) for sharing with us his vast experi-
ence on ecology, biology, and ethology of fruit fly parasi-
toids. Financial support was provided by the Consejo
Nacional de Investigaciones Científicas y Técnicas de la
República Argentina (CONICET) (Grant PIP Nos. 4973/
97, 0702/98, and 5129/05).

REFERENCES CITED

AGUIAR-MENEZES, E. L., AND E. B. MENEZES. 1997. Nat-
ural occurrence of parasitoids of Anastrepha spp.
Schiner, 1868 (Diptera: Tephritidae) in different host
plants, in Itaguai (RJ), Brasil. Biol. Control 8: 1-6.

AGUIAR-MENEZES, E. L., E. B. MENEZES, P. S. SILVA, A.
C. BITTAR, AND P. C R. CASSINO. 2001. Native Hy-
menoptera parasitoids associated with Anastrepha
spp. (Diptera: Tephritidae) in Seropedica city, Rio de
Janeiro, Brazil. Florida Entomol. 84: 706-711.

ALBERTI, A. C., M. S. RODRIGUERO, P. G. CENDRA, B. O.
SAIDMAN, AND J. C. VILARDI. 2002. Evidence indicat-
ing that Argentine populations of Anastrepha frater-
culus (Diptera: Tephritidae) belong to a single
biological species. Ann. Entomol. Soc. America 95:
505-512.

ALUJA, M. 1996. Future trends in fruit fly management,
pp. 309-320 In B. A. McPheron and G. J. Steck [eds.],
Fruit fly Pests: A World Assessment of Their Biology
and Management. St. Lucie Press, DelRay Beach,
Florida.

ALUJA, M. 1999. Fruit fly (Diptera: Tephritidae) re-
search in Latin America: myths, realities and
dreams. Anais Soc. Entomol. Brasil 28: 565-594.

ALUJA, M., M. LÓPEZ, AND J. SIVINSKI. 1998. Ecological
evidence for diapause in four native and one exotic
species of larval-pupal fruit fly (Diptera: Tephriti-
dae) parasitoids in tropical environments. Ann. En-
tomol. Soc. America 91: 821-833.

ALUJA, M., D. PÉREZ-STAPLES, R. MACÍAS-ORDÓÑEZ,
J. PIÑERO, B. MCPHERON, AND V. HERNÁNDEZ-
ORTÍZ. 2003a. Nonhost status of Citrus sinensis cul-
tivar Valencia and C. paradisi cultivar Ruby Red to
Mexican Anastrepha fraterculus (Diptera: Tephriti-
dae). J. Econ. Entomol. 96: 1693-1703.

ALUJA, M., J. RULL, J. SIVINSKI, A. L. NORRBOM,
R. WHARTON, R. MACÍAS-ORDOÑEZ, F. DÍAZ-FLEIS-
CHER, AND M. LÓPEZ. 2003b. Fruit flies of the genus
Anastrepha (Diptera: Tephritidae) and associated
native parasitoids (Hymenoptera) in the tropical
rainforest biosphere reserve of Montes Azules, Chia-
pas, México. Environ. Entomol. 32: 1377-1385.

ALUJA, M., J. PIÑERO, M. LÓPEZ, C. RUIZ, A. ZÚÑIGA,
E. PIEDRA, F. DIAZ-FLEISCHER, AND J. SIVINSKI.
2000. New host plant and distribution records in
Mexico for Anastrepha spp., Toxotrypana curvicauda
Gerstacker, Rhagoletis zoqui Bush, Rhagoletis sp.,
and Hexachaeta sp. (Diptera: Tephritidae). Proc. En-
tomol. Soc. Washington 102: 802-815.

ANONYMOUS. 1992. Atlas de la República Argentina. Ed-
itorial El Ateneo, Buenos Aires, Argentina.

BLANCHARD, E. 1947. Insectos del Uruguay. Com. Zool.
Mus. Hist. Nat. Montev. 2(42): 11.

BLANCHARD, E. 1966. Dos nuevos opiinos (Hy-
menoptera: Braconidae) parásitos de tripétidos
(Diptera) del género Anastrepha. Rev. Inv. Agrop.
INTA Bs. As. Serie 5(3): 21-25. 

BRÈTHES, J. 1924. Varios himenópteros de la América
del Sud. Nuanquam Otiosus 2: 6-16.

CABRERA, A. 1976. Regiones fitogeográficas argentinas.
Enciclopedia Agricultura y Jardinería. Ediciones
ACME, SACI, Buenos Aires, Argentina. 135 pp.

CANAL, N. A., AND R. A. ZUCCHI. 2000. Parasitóides –
Braconidae, pp. 119-126 In A. Malavasi and R. A.
Zucchi [eds.], Moscas-das-frutas de Importância
Econômica no Brasil. Conhecimento Básico e Apli-
cado. Holos Editora, Riberão Preto, Brasil.

CARVALHO, R. S. 2001. Primeira evidencia no Brasil de
Diapausa em parasitoides de moscas-das-frutas
(Diptera: Tephritidae) em ambiente tropical. EM-
BRAPA-Brasil, Com. Técnico 72: 1-4.

CARREJO, N. S., AND R. GONZÁLEZ, R. 1999. Parasitoids
reared from species of Anastrepha (Diptera: Te-
phritidae) in Valle de Cauca, Colombia. Florida En-
tomol. 82: 113-118.

ESKAFI, F. M. 1990. Parasitism of fruit flies Ceratitis
capitata and Anastrepha spp. (Diptera: Tephritidae)
in Guatemala. Entomophaga 35: 355-362.

FERNÁNDEZ DE ARAOZ, D., AND A. J. NASCA. 1984. Espe-
cies de Braconidae (Hymenoptera: Ichneumonoidea)
parasitoides de moscas de los frutos (Diptera: Te-
phritidae) colectados en la provincia de Tucumán.
CIRPON Rev. Inves. 2 (1-2), 37-46.

GUILLÉN, L., M. ALUJA, M. EQUIHUA, AND J. SIVINSKI.
2002. Performance of two fruit fly (Diptera: Tephriti-
dae) pupal parasitoids (Coptera haywardi (Hymenop-
tera: Diapriidae) and Pachycrepoideus vindemmiae
(Hymenoptera: Pteromalidae)) under different envi-
ronmental soil conditions. Biol. Control 23: 219-227.



226 Florida Entomologist 91(2) June 2008

GUIMARÃES, J. A., N. B. DIAZ, AND R. A. ZUCCHI. 2000.
Parasitóides—Figitidae (Eucoilinae), pp. 127-134 In
A. Malavasi and R. A. Zucchi [eds.], Moscas-das-fru-
tas de Importância Econômica no Brasil. Conheci-
mento Básico e Aplicado. Holos Editora, Riberão
Preto, Brasil.

HERNÁNDEZ-ORTIZ, V., R. PEREZ-ALONSO, AND R. A.
WHARTON. 1994. Native parasitoids associated with
the genus Anastrepha (Dip.: Tephritidae) in Los Tux-
tlas, Veracruz, Mexico. Entomophaga 39, 171-178. 

HERNÁNDEZ-ORTIZ, V., H. DELFÍN-GONZÁLEZ, A. ESCAL-
ANTE-TIO, AND P. MANRIQUE-SAIDE. 2006. Hy-
menopterous parasitoids of Anastrepha fruit flies
(Diptera: Tephritidae) reared from different hosts in
Yucantan, Mexco. Florida Entomol. 89(4): 508-515.

HERNÁNDEZ-ORTIZ, V., J. A. GÓMEZ-ANAYA,
A. SÁNCHEZ, B. A. MCPHERON, AND M. ALUJA. 2004.
Morphometric analysis of Mexican and South Amer-
ican populations of the Anastrepha fraterculus com-
plex (Diptera: Tephritidae) and recognition of a
distinct Mexican morphotype. Bull. Entomol. Res.
94: 487-499.

JIRÓN, L. F., AND R. G. MEXZON. 1989. Parasitoid hy-
menopterans of Costa Rica: geographical distribu-
tion of the species associated with fruit flies
(Diptera: Tephritidae). Entomophaga 34(1): 53-60.

KATIYAR, K. P., J. CAMACHO, F. GERAUD, AND
R. MATHEUS. 1995. Parasitoides hymenópteros de
moscas de las frutas (Diptera: Tephritidae) en la
región occidenatl de Venezuela. Rev. Fac. Agr. (Vene-
zuela) 12: 303-312.

LEONEL JR., F. L., R. A. ZUCCHI, AND R. A. WHARTON.
1995. Distribution and tephritid hosts (Diptera) of
braconid parasitoids (Hymenoptera) in Brazil. Int. J.
Pest Manag. 41: 208-213.

LÓPEZ, M., ALUJA, M., AND J. SIVINSKI. 1999. Hy-
menopterous larval-pupal and pupal parasitoids of
Anastrepha flies (Diptera: Tephritidae) in Mexico.
Biol. Control 15: 119-129.

MALAVASI, A., R. A. ZUCCHI, AND R. SUGAYAMA. 2000.
Biogeografía, pp. 93-98 In A. Malavasi and R. A. Zuc-
chi [eds.], Moscas-das-frutas de Importância
Econômica no Brasil. Conhecimento Básico e Apli-
cado. Holos Editora, Riberão Preto, Brasil.

MORALES, J. M., M. SIROMBRA, AND A. BROWN. 1995.
Riqueza de árboles en las Yungas argentinas, pp.
163-174 In A. D. Brown and H. G. Grau [eds.], Inves-
tigación, Conservación y Desarrollo en Selvas Sub-
tropicales de Montaña. LIEY - Universidad Nacional
de Tucumán, San Miguel de Tucumán, Argentina.

NASCA, A. J. 1973. Parásitos de “moscas de los frutos”
establecidos en algunas zonas de Tucumán. Rev. Agr.
N. O. Arg. 10(1-2): 31-43.

NASCA, A. J., R. V. FERNÁNDEZ, D. R. SOSA, D. FERNÁN-
DEZ, AND A. DE GUERRERO. 1980. Eficiencia del pozo
trampa en el manejo de enemigos naturales de mos-
cas de los frutos. Actas 2° Congreso Nac. Citricul-
tura, Entre Rios 2: 141-162.

NORRBOM, A. L. 2004. Host plant database for Anas-
trepha and Toxotrypana (Diptera: Tephritidae: Tox-
otrypani). Diptera Data Dissemination Disk 2,
USDA-APHIS.

OGLOBLIN, A. 1937. La protección de los enemigos natu-
rales de la mosca de la fruta (Anastrepha fratercu-
lus). Almanaque Min. Agric. 3: 177-179.

OROÑO L. E., AND S. M. OVRUSKI. 2007. Presence of Di-
achasmimorpha longicaudata (Hymenoptera: Bra-
conidae) in a guiad of parasitoids attacking

Anastrepha fraterculus (Diptera: Tephritidae) in
northwestern Argentina. Florida Entomol. 90(2):
410-412.

OROÑO, E. L., S. M. OVRUSKI, A. L. NORRBOM,
P. SCHLISERMAN, C. COLIN, AND C. B. MARTIN. 2005.
Two new native host plant records for Anastrepha
fraterculus (Diptera: Tephritidae) in Argentina.
Florida Entomol. 88(2): 228-232.

OVRUSKI, S. M. 1995. Pupal and larval-pupal parasi-
toids (Hymenoptera) obtained from Anastrepha spp
and Ceratitis capitata (Dipt: Tephritidae) pupae col-
lected in four localities of Tucumán province, Argen-
tina. Entomophaga 40: 367-370.

OVRUSKI, S. M., AND P. FIDALGO. 1994. Use of parasi-
toids (hym.) in the control of fruit flies (Dip.: Te-
phritidae) in Argentina: bibliographic review (1937-
1991). IOBC/WPRS Bulletin 17 (6): 84 - 92.

OVRUSKI, S. M., AND P. SCHLISERMAN. 2003a. Opiine
and eucoiline parasitoids (Hymenoptera: Bra-
conidae, Figitidae) of Anastrepha fraterculus
(Diptera: Tephritidae) in the citrus orchard areas in
Corrientes, northeastern Argentina. Canadian Ento-
mol. 135(6): 863-865.

OVRUSKI, S. M., AND P. SCHLISERMAN. 2003b. First
records of hymenopterous larval-pupal parasitoids
of Anastrepha fraterculus (Diptera: Tephritidae) in
the northwestern province of Catamarca, Argentina.
Proc. Entomol. Soc. Washington 105(4): 1056-1059.

OVRUSKI, S. M, P. SCHLISERMAN, AND M. ALUJA. 2003.
Native and introduced host plants of Anastrepha
fraterculus and Ceratitis capitata (Diptera: Tephriti-
dae) in Northwestern Argentina. J. Econ. Entomol.
96: 1108-1118.

OVRUSKI, S. M., P. SCHLISERMAN, AND M. ALUJA. 2004.
Indigenous parasitoids (Hymenoptera) attacking
Anastrepha fraterculus and Ceratitis capitata
(Diptera: Tephritidae) in native and exotic host plants
in Northwestern Argentina. Biol. Control 29: 43-57.

OVRUSKI, S. M., J. L. CANCINO, P. FIDALGO, AND
P. LIEDO. 1999. Nuevas perspectivas para la apli-
cación del control biológico contra moscas de la fruta
(Diptera: Tephritidae) en Argentina. Rev. Manejo In-
tegrado de Plagas (Costa Rica)

OVRUSKI, S. M., M. ALUJA, J. SIVINSKI, AND R. A. WHAR-
TON. 2000. Hymenopteran parasitoids on fruit—in-
festing tephritidae (Diptera) in Latin America and
the southern United States: diversity, distribution,
taxonomic status and their use in fruit fly biological
control. Int. Pest Management Reviews 5: 81-107.

OVRUSKI, S. M., WHARTON, R. A., SCHLISERMAN, P. AND
M. ALUJA. 2005. Abundance of Anastrepha fratercu-
lus (Diptera: Tephritidae) its associated native para-
sitoids (Hymenoptera) in “feral” guavas growing in
the endangered northernmost Yungas forests of Ar-
gentina with an update on the taxonomic status of
Opiine parasitoids previously reported in this coun-
try. Environ. Entomol. 34(4): 807-818.

OVRUSKI, S. M., P. SCHLISERMAN, O. R. DECOLL,
C. PEÑALOZA, L. OROÑO, AND C. COLIN. 2006. The es-
tablishment of Aceratoneuromyia indica (Hy-
menoptera: Eulophidae) in three biogeographical
regions of Argentina. Florida Entomol. 89(2): 270-273.

PUTRUELE, M. T. G. 1996. Hosts for Ceratitis capitata
and Anastrepha fraterculus in the Northeastern
province of Entre Ríos, Argentina, pp. 343-345 In B.
A. McPheron and G. J. Steck [eds.], Fruit Fly Pests:
A World Assessment of Their Biology and Manage-
ment. St. Lucie Press, Delray Beach, Florida.



Ovruski et al.: Parasitoids of Anastrepha fraterculus in Entre Rios 227

RAGA, A., R. A. MACHADO, M. F. DE SOUZA FILHO, M. E.
SATO, AND R. C. SILOTO. 2005. Tephritoidea
(Diptera) species from Myrtaceae fruits in the State
of São Paulo, Brazil. Entomotrópica 20(1): 11-14.

SCHLISERMAN, P., S. M. OVRUSKI, AND O. R. DECOLL.
2003. The recovery and permanent establishment of
Diachasmimorpha longicaudata (Hymenoptera:
Braconidae) in Misiones, northeastern Argentina.
Florida Entomol. 86(4): 491-492.

SCHLISERMAN, P. AND S. M. OVRUSKI. 2004. Incidencia
de moscas de la fruta de importancia económica so-
bre Citrus aurantium (Rutaceae) en Tucumán, Ar-
gentina. Rev. Manejo Integr. Plagas y Agroecología
(Costa Rica) 72: 52-61.

SCHLISERMAN, P., S. M. OVRUSKI, C. COLIN, A. L. NORR-
BOM, AND M. ALUJA. 2004. First report of Juglans
australis (Juglandaceae) as a natural host plant for
Anastrepha schultzi (Diptera: Tephritidae) with
notes on probable parasitism by Doryctobracon are-
olatus, D. brasiliensis, Opius bellus (Braconidae) and
Aganaspis pelleranoi (Figitidae). Florida Entomol.
87(4): 597-599.

SEGURA, D. F., M. T. VERA, C. L. CAGNOTTI, N. VAC-
CARO, O. R. DECOLL, S. M. OVRUSKI, AND J. L. CLAD-
ERA. 2006. Relative abundance of Ceratitis capitata
and Anastrepha fraterculus (Diptera: Tephritidae) in
diverse host species and localities of Argentina. Ann.
Entomol. Soc. America 99 (1): 70-83.

SIVINSKI, J., AND M. ALUJA. 2003. The evolution of ovi-
positor length in the parasitic Hymenoptera and the
search for predictability in biological control. Florida
Emtomol. 86(2): 143-150.

SIVINSKI, J., M. ALUJA, AND M. LÓPEZ. 1997. The spatial
and temporal distributions of parasitoids of Mexican
Anastrepha species (Diptera: Tephritidae) within
the canopies of fruit trees. Ann. Entomol. Soc. Amer-
ica 90: 604-618.

SIVINSKI, J., J. PIÑERO, AND M. ALUJA. 2000. The distri-
butions of parasitoids (Hymenoptera) of Anastrepha
fruit flies (Diptera: Tephritidae) along an altitudinal
gradient in Veracruz, Mexico. Biol. Control 18: 258-
269.

SIVINSKI, J., K. VULINEC, AND M. ALUJA. 2001. Oviposi-
tor length in a guild of parasitoids (Hymenoptera:
Braconidae) attacking Anastrepha spp. fruit flies
(Diptera: Tephritidae) in southern Mexico. Ann. En-
tomol. Soc. America 94: 886-895. 

SPINETTA, M. 2004. National Fruit Fly Control and
Eradication Program in Argentina, p. 144 In Pro-
ceedings of the 5th WGFFWH meeting, University of
Florida-IFAS, Fl., USA.

STECK, G. 1991. Biochemical systematics and popula-
tion genetic structure of Anastrepha fraterculus and
related species (Diptera: Tephritidae). Ann. Ento-
mol. Soc. America 84: 10-28.

TURICA, A. 1968. Lucha biológica como medio de control
de las moscas de los frutos. Revista IDIA 241: 29-38.

TURICA, A., AND R. G. MALLO. 1961. Observaciones so-
bre la población de las “Tephritidae” y sus en-
doparásitos en algunas regiones citrícolas
argentinas. Revista IDIA, Supl. 6: 145-161.

UCHÔA-FERNANDES, M. A., R. M. MOLINA DA S., I. DE
OLIVEIRA, R. A. ZUCCHI, N. A. CANAL, AND N. B.
DIAZ. 2003. Larval endoparasitoids (Hymenoptera)
of frugivorous flies (Diptera: Tephritoidea) reared
from fruits of the cerrado of the state of Mato Grosso
do Sul, Brazil. Rev. Brasileira Entom 47: 181-186.

VERA, M. T., C. CACERES, V. WORNOAYPORN, A. ISLAM,
A. S. ROBINSON, M. H. DE LA VEJA, J. HENDRICHS,
AND J. P. CAYOL. 2006. Mating incompatibility
among populations of the South American Fruit Fly
(Diptera: Tephritidae). Ann. Entomol. Soc. America
99 (2): 387-397.

WHARTON, R. A. 1997. Generic relationships of opiine
braconidae (Hymenoptera) parasitic on fruit-infest-
ing Tephritidae (Diptera). Contributions American
Entomol. Institute 30: 1-53.

WHARTON, R. A., AND P. M. MARSH. 1978. New world
Opiinae (Hymenoptera: Braconidae) parasitic on Te-
phritidae (Diptera). J. Wash. Acad. Sc. 68: 147-167.

WHARTON, R. A., S. M. OVRUSKI, AND F. E. GILSTRAP.
1998. Neotropical Eucoilidae (Cynipoidea) associ-
ated with fruit infesting Tephritidae, with new
records from Argentina, Bolivia and Costa Rica. J.
Hym. Res. 7: 102-115.

WHARTON, R. A., F. E. GILSTRAP, R. H. RHODE, M. FIS-
CHEL, AND W. G. HART. 1981. Hymenopterous egg-
pupal and larval-pupal parasitoids of Ceratitis capi-
tata and Anastrepha spp. [Dip.: Tephritidae] in Costa
Rica. Entomophaga 26: 285-290.

WHITE, I. M., AND M. M. ELSON-HARRIS. 1992. Fruit
Flies of Economic Significance: Their Identification
and Bionomics. CAB international, ACIAR, Red-
wood Press Ltd., Melksham, UK, 601 pp.

YÉPES, R. F., AND R. VÉLEZ. 1989. Contribución al cono-
cimiento de las moscas de las frutas (Tephritidae) y
sus parasitoides en el departamento de Antioquia.
Rev. Fac. Nac. Agron. Medellín (Colombia) 42: 73-98.

ZUCCHI, R. A. 2000. Taxonomía. pp. 13-24 In A. Malavasi
and R. A. Zucchi [eds.], Moscas-das-frutas de Im-
portância Econômica no Brasil: Conhecimento Básico
e Aplicado., Holos Editora, Riberão Preto, Brasil.


