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It is alleged Anastrepha fraterculus (Wiedemann), a Neotropical pest of fruit, is a complex of cryp-
tic species rather than a single biological entity. The objective of the present work was to evaluate
the post-mating compatibility between two populations of A. fraterculus from different ecological
regions of Argentina: Yuto (YU) from northwest and Concordia (CO) from the northeast. We
have previously shown that there is no pre-mating isolation between these two populations. Mating
couples, obtained during a field-cage experiment, were individually placed in vials, and females
were allowed to lay eggs in artificial fruits. Eggs, pupae, and adults (males and females) of the four
possible crosses (YU × YU, CO × CO, YU × CO, and CO × YU) were recovered from the first (F1) and
second (F2) generation. In both F1 and F2, the estimates of sex ratio, egg-to-pupa viability, and
pupa-to-adult viability were not significantly different among crosses. These results indicate a
lack of any post-mating isolation between theses two populations. Considered together with a
previous experiment indicating absence of pre-mating isolation, the evidence strongly supports
the assumption that these two populations of A. fraterculus from Argentina belong to only one
species.

INTRODUCTION
The South American fruit fly, Anastrepha frater-

culus ( Wied.), is a Neotropical pest with a
wide distribution and a large number of hosts
(Salles 1995). Information on the biology of
A. fraterculus is scarce, and its taxonomic status is
under debate. Some authors consider it to be a
complex of cryptic species (Steck 1998), a view
supported by morphological, isozymal, karyo-
typic, and molecular variability found among
several populations across South America (Stone
1942; Baker 1945; Mendes 1958; Zucchi 1981;
Morgante & Malavasi 1985; Solferini & Morgante
1987; Steck 1991; Steck & Sheppard 1993;
Hernández-Ortiz et al. 1999; Hernández-Ortiz &
Morales 2001). On the reasonable assumption
that reproductive isolation is a critical step in
the process of speciation (Mayr 1963), the evalua-
tion of mating compatibility among populations
is the necessary experiment to determine the
actual taxonomic status of this species.

Evidence of post-mating reproductive isolation
has been found between two populations in
Brazil, (Selivon et al. 1999), with hybrid progeny
having low viability and sex ratio distortion. In
fact, these two populations are currently recog-
nized as distinct species (Selivon et al. 2001; Rocha
& Selivon 2001). In Argentina, different studies
have indicated that wild populations belong to a

single biological species (Basso & Manso 1998;
Petit-Marty 1999; Basso & Manso 2001; Krsticevic
et al. 2001; Alberti et al. 2002; Petit-Marty et al.,
submitted). Mating compatibility between
allopatric populations from Argentina has been
evaluated under field-cage conditions, and no
evidence of pre-mating isolation was found
(Petit-Marty 1999; Petit-Marty et al., submitted).
However, the absence of mating isolation itself is
not enough to rule out reproductive isolation,
because post-mating isolation mechanisms such
as reduction of viability, hybrid sterility and
distortion in sexual relation in progeny could still
be acting.

The objective of the present work was to investi-
gate post-mating compatibility between two
allopatric populations of A. fraterculus in Argentina
that previously showed mating compatibility.

MATERIALS AND METHODS

Wild populations
Samples taken from two wild populations

were crossed: Yuto (YU) (33�38’S, 64�27’W) and
Concordia (CO) (31°02’S, 58°09’W). They were
taken from biogeographical areas with different
ecological conditions (Cabrera & Willink 1980).
Yuto is located in the northwest of the country,
while Concordia is located on the plains of the
northeast, bordering Uruguay. These two popula-
tions are separated by a distance of about 1500 km.
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Furthermore, they are isolated by the central re-
gion in Argentina which is arid, with climatic con-
ditions that do not favour the presence of the pest,
and where fruit crops are grown only sparsely.
Fruits (guava and feijoa) with oviposition holes
were collected in each collection area. They
were held in plastic trays with a sand layer to
allow pupation of the larvae. Periodically, the
sand was sieved to obtain the pupae, which were
placed in plastic flasks, maintained under con-
trolled conditions (25 ± 1°C, 80 ± 5% RH and
12L:12D) until adult emergence.Males and females
were sexed upon emergence and maintained
under laboratory conditions (25 ± 2°C, RH: 60 ±
20%, and 12L:12D) with water and adult food
(Manso 1998) until sexual maturity (20 ± 1 days).

Mating trials
Mature flies were marked and released from

07:45 to 13:00 into an outdoor cage containing
a rooted mandarin (Citrus reticulata) (Petit Marty
et al., submitted). Males and females from both
populations were released together, and the
mating couples formed during that period were
gently removed, with the aid of a plastic vial. The
separate vials, each containing a copulation pair,
were placed in the shade and the flies were
allowed to complete copulation (Petit-Marty et al.,
submitted). Once they had separated, they were
taken to the laboratory.

First and second generation evaluation
Mated females were placed individually into

fresh vials with water and adult food and allowed to
lay eggs in artificial fruits made of coloured agar
wrapped in plastic film. Eggs were collected
48 hours later with a needle and placed into a
flask containing 25 ml water. This flask was shaken
slowly for 12 hours. Two egg collections, seven
days apart, were made for each female. Eggs were
counted and transferred to larval diet (Terán 1977).
After 15 days, pupae were collected, counted and
placed under controlled conditions (25 ± 1°C, 80 ±
5% RH and 12L:12D) until first generation (F1) adult
flies emerged. Upon emergence, the numbers of
males and females were recorded. Flies from the
same parents were transferred to bottles with
adult food and water and allowed to mate freely.
Twenty days later, dead flies were counted and
removed. Artificial fruits were placed in each vial
for egg collection and the second generation (F2)
was obtained following the same procedure.
Eggs, pupae and adults (males and females) were
recorded as described above.

Data analysis
Three variables were defined: 1) viability from

egg to pupa (E-P) : number of pupae/number of
eggs; 2) viability from pupa to adult (P-A) : num-
ber of emerged adults/number of pupae; 3) pro-
portion of males (MP) : number of males/number
of emerged adults. A non-parametric analysis of
variance (Kruskall-Wallis rank test estimated by
the statistic H (Daniel 1990)) was performed for
each variable to determine possible differences
using the program STATISTICA for Windows (Stat-
Soft Inc. 2000).

RESULTS AND DISCUSSION
In the present work the viability variables

measured in F1 and F2 (Tables 1 & 2) were similar
for all the crosses performed. No significant differ-
ences were found in the first generation (E-P: H =
1.16, d.f. = 3, P =0.76; P-A: H = 2.31, d.f. = 3, P =
0.51; MP: H = 0.35, d.f. = 3, P = 0.94) nor in the sec-
ond generation (E-P: H = 0.35, d.f. = 3, P = 0.94; P-A:
H = 0.71, d.f. = 3, P = 0.87; MP: H = 0.38, d.f. = 3,
P = 0.94), indicating no evidence of post-mating
isolation between Yuto and Concordia popula-
tions.

Anastrepha fraterculus is distributed along two
unconnected broad bands in South America.
One involves the west Andean region, and the
other corresponds to the east coast (Salles 1995;
Steck 1998). Although the colonization history is
unknown for Argentina, it is possible that the
western populations were derived from the
western band, while the eastern ones could have
come from the eastern band, representing the
southern limits of the two unconnected bands
reported for the continent. If this were the case,
the Yuto population would be expected to be
more similar genetically to the Peruvian popula-
tions, while Concordia population would be more
similar to the Brazilian populations.

However, results already reported (Basso &
Manso 1998; Petit-Marty 1999; Basso & Manso
2001; Krsticevic et al. 2001; Alberti et al. 2002;
Petit-Marty et al., submitted) in addition to results
presented here, indicate that these two popula-
tions are reproductively compatible and geneti-
cally similar, and thus belong to the same species.
Considering that they represent two biogeo-
graphical areas sufficiently isolated, it can be
concluded that Argentinean populations belong
to a single species of the alleged complex of cryp-
tic species. It would be very interesting to extend
this study to Peruvian and Brazilian populations to
determine the status of the members of this
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complex and identify which population is geneti-
cally closer to the Argentinean ones. In particular,
it would be interesting to evaluate the compatibil-
ity between Argentinean populations and those
Brazilian populations considered distinct species
by Selivon et al. (1999). These data would provide
valuable information for the development of an
environmentally compatible control method, such
as the sterile insect technique, on a regional scale.
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