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Abstract

BREEDING TECHNIQUE OF Anastrepha fraterculus (Wied.) FOR GENETIC STUDIES.
Various samples of Anastrepha fraterculus from different areas in Argentina were obtained to

develop artificial breeding in the laboratory. Based on a modification of Salles's method, an improved
artificial rearing of the species was developed with satisfactory results for genetic analysis. The
advances made will contribute towards the search for genetic mechanisms for control.

1. INTRODUCTION

Argentinian orchard fruits are attacked by pests commonly named "fruit flies", in
reference to insects of the Ceratitis capitata (Wied) species and of the Anastrepha (Schiner)
genus. Both groups cause problems to the country forbidding access to foreign commerce.

While Ceratitis capitata or Mediterranean fruit fly is an accidentally introduced species
that has spread over subtropical and moderate world regions, the genus Anastrepha is native
and is restricted to the American continent.

Blanchard [1] described 36 species of the genus Anastrepha for Argentina, based, in
some cases, on very small samples. Our laboratory received samples coming from several
areas of the country. Only specimens of A. fraterculus (Wied) could be identified by Miss
Norma Vaccaro, responsible for the systematic determination of flies samples all over the
country. Nevertheless, Vattuone et al. [2] described for the locality of Andalgala, province of
Catamarca, based on a few specimens, the presence of other species: A. dissimilis (Stone) and
A. alveatoides (Blanchard).

Taxonomic work made on the genus Anastrepha has been mainly based on ovipositor
morphology and wing morphology, an approach that restricts the analysis to only one sex.

Cytological studies have been done on Mexican populations [3] and Brazilian
populations [4] in order to recognize different species, finding divergences between classical
systematic and cytological data. These studies revealed the presence of caryotypical variants
within the species and similar cytological morphologies between different species.

Analysis of Anastrepha populations showing biochemical, morphological and
cytological variants, with different hosts and geographic distribution, some of them performed
together [5][4] [6], have not clarified the problem. Moreover, the situation in the case of A.
fraterculus, was suggested to be a complex of cryptic species.

The management of this pest in the laboratory gives a skillful tool to make possible
genetic studies in views to explain the described complexity. The first attempts that were
made for the artificial breeding of A. fraterculus were carried out in Peru by Gonzalez et al. [7]
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and Gonzalez [8]. Later, in Brazil, Salles [9] presented another methodology for rearing the
species.

A modification of Salles's method has been developed with satisfactory results in our
laboratory.

2.1. Results

There are important and particular steps so as to develop the artificial rearing of the
species. However, there are fundamental and general patterns to consider in the artificial
management of this pest. In natural conditions, the larvae and eggs of this species occur inside
the fruits, where water is not a restrictive factor for their development, because the fruit is
commonly hydrated. Also, although there are not exact data about the influence of humidity
on the pupal stage, our experience shows that this stage can be modified by relative humidity
differences.

The following prospectus can be established, considering the previous basis:

2.1.1. Adult recovery

Infested fruit samples from the country were received and were in the larval and pupal
stage of the insect. The recovery of adults required controlled humidity conditions. Recovering
of imagos from pupae at environmental humidity conditions was 25.64 ±.16% while at
controlled humidity conditions of 85% RH was 69.42±0.9%.

2.1.2. Obtaining eggs

Recovered adults were put in 3-litre-capacity bottle with plastic froth caps which make
air exchange possible, and were grouped in mates or pools.

The adult food consisted of a diet composed by 2 parts of brown sugar and 1 part of corn
hydrolyzed protein (R.M. SAIC 1). It is obtained by heating the sugar in a double boiler up to
its total dissolution and then adding the hydrolyzed protein to the dissolved sugar. We put it in
small and deep containers. With a net over the containers we diminish the possibility of the
flies remaining stuck on the sugar when they eat. If humidity conditions are enough to allow
this mixture to remain humid, it is changed once a week to avoid infections.

Oviposition substrates (agar fruits) are composed of half spheres prepared with 2% agar
in hot water up to its dissolution, when 0.2% of red dye is added (amaranto in hydroalcoholic
solution to 0.3%). This mixture is poured over the internal face of half pingpong balls and
allowed to harden at room temperature. It is wrapped with ParafilmR stretched to maximum
and it is conserved in a freezer, to avoid dehydration.

These agar fruits are put on is base with its convexity up and they are put off in 48 hours.
Females lay the eggs inside that agar substratum (in our experience, oviposition is produced
only in the zones covered by ParafilmR but not in zones exposed by the rupture of that
membrane). In the conditions of our laboratory, oviposition substrates are offered for 48 hours.
The number of eggs laid per female having 1 to 3 agar fruits was tasked as weekly recollected
in that 48 hours lapse, from families composed by one male and one female with different
ecological origins is shown in Table 1.
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Table 1. NUMBER OF EGGS LAID PER FEMALE HAVING 1 TO 3 AGAR FRUITS
AVAILABLE (STOCK 284).

CONCEPT

1 COUPLE/BOTTLE
5 COUPLE/BOTTLE

1 agar fruit
Per fem.
35.5±1.29
13.1±0.63

Per Fruit
35.5±1.29
13.1 ±0.63

2 agar fruit
Per Fem.
37.5±4.20
14.8±0.88

Per Fruit
25±2.10
8.4±0.6

3 agar fruit
Per fem.
56.5±2.82
31.9±1.4

Per Fruit
20.4±1.79
10.6±0.8

It can be observed that the increment of total oviposition is associated to the number of
available fruits; nevertheless the possibility of distributing the eggs on several fruits causes a
decrease of eggs per fruit.

However, when these substrates were put in bottles containing populations that
presented a greater number of females, the quantity of eggs collected over each agar fruit
increased up to 169.21 ±0.19 average eggs.

Egg recovery from the substrate is carried out using an entomological needle and putting
the eggs all together on a Petri dish with distilled water. The recovered eggs are put in 40 c.c.
vials filled with water up to one third of its capacity and they are closed up. These vials must
be agitated for 48 hours in a Roller bottle agitator at 25°C and 6 rpm. Once this period has
passed, eggs are drained off on a filter paper, which is placed over the larval food.

Percentage of hatching eggs must be measured after 48 hours of agitation, but a problem
is created because some eggs hatch during this period and then the technique efficiency
diminishes. In Table 2, egg-hatching percentages for families of different origins are shown.

Table 2. FERTILITY OF DIFFERENT ORIGIN FAMILIES MEASURED THROUGH EGG
ECLOSION.

Origin
A
B
C

Number of families
9
7
20

Egg fertility %
42.4±0.5
66.9±0.5
69.9±0.2

Range in %/ family
7-66

48-78
19-94

2.1.3. Larval feeding

The larval period in tephritids is very important for their development. They reserve the
nutrients that give the necessary energy not only for surviving, growth and development at this
stage, but also the resources that larvae will utilize for the great metamorphosis which takes
place at the pupal stage and for the energy transference to the adult stage.

Table 3. DATE OF PUPAE PERCENTAGE TAKEN FROM EGGS NUMBER

Origin
B
C
D

Number of families
12
2
7

Pupae/eggs %
25
24
59

Range in %/family
0-52
11-40
4-100
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Several diets, which have already been described in the previously mentioned works or
in others, have been tried, but the best results were obtained with the following formula:

1 kg boiled carrot + 1 kg raw carrot (both pulverized)
400 g white sugar
600 g corn flour
150 g powder of dry ferment (Calsa 2)
6 g Sodium benzoate
1 g methyl p-hydroxibenzoate NipaginR* dissolved in alcohol.
Adjusted with hydrochloric acid to P.h. 4.5

Everything is homogeneized with a mixer. This food is put in containers, according to
egg number, in an approximate proportion of 200 eggs over 200 g of food. They are isolated in
containers with a vermiculite base, closed up with paper so as to permit the whole explotaition
of environmental humidity. In the breeding conditions (25°C and 85% RH) the first pupae
complete development after 18 days. At that time, it is useful to separate the rest of the larvae
from the food and put them on a vermiculite base to help pupation.

Comparative data for percentage of pupae recovered relative to egg number are shown in
Table 3.

Table 4 has condensed the necessary times for each breeding phase of A. fraterculus
following this technique.

Although this technique can be improved, it represents the beginning of A. fraterculus
breeding for its genetic analysis. Genetic studies need a management through individual
couples making possible, for instance, cytological studies of karyotypical compatible
complements. These advances will allow us to explain some previously determined
complexities in the species about natural populations, and will allow to induce variability and
rearrangements to begin with the search of genetic mechanisms for control.
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