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ABSTRACT

The life cycle of a lab-adapted mass reared strain of Anastrepha fraterculus at 24°C constant temperature was 41
days, including the preoviposition period. Mortality rates of 8%, 22%, 22%, 5%, and 43% were recorded for eggs, larvae, pupae,
adults (preoviposition stage) and adults (reproductive stage), respectively. The intrinsic rate of increase was 0.065, the
net fecundity rate was 120.4, and the gross fecundity rate was 328.4. In a stable population, 22% would be eggs, 53% larvae,
18% pupae, 4% preoviposition adults, and 3% reproductive adults.
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RESUMEN
Andlisis demogréfico de la cria masiva de Anastrepha fraterculus (Diptera: Tephritidae) en Tucuman, Argentina

El ciclo de vida de Anastrepha fraterculus en cria masiva a temperatura constante de 24°C fue de 41 dias,
incluyendo el periodo de preoviposicion. Las mortalidades para huevo, larva, pupa, adultos en preoviposiciéon y adultos
reproductivos fueron de 8%, 22%, 22%, 5% y 43%, respectivamente. La tasa intrinseca de incremento natural fue de
0,065, la tasa de fertilidad neta fue de 120,4, y la tasa de fertilidad bruta fue de 328,4. En una poblacién estable 22%
deberia ser huevos, 53% larvas, 18% pupas, 4% adultos en preoviposicion y 3% adultos en etapa reproductiva.

Palabras clave: mosca sudamericana de los frutos, mortalidad, fertilidad.
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INTRODUCTION

In Argentina, the South American fruit fly,
Anastrepha fraterculus (Wiedemann), is the second
most important fruit fly pest, following the
Mediterranean fruit fly, Ceratitis capitata (Wiedemann)
(Weems, 1980). This is a native polyphagous species
present in the warmer central and northern regions of
Argentina (Aluja, 1994; Baker, 1945; Malavasi and
Morgante, 1981; Hernandez-Ortiz, 1992; Rust, 1918;
White and Elson Harris, 1992).

Demographic studies are required to understand
the biology and ecology of fruit flies, to develop sampling
and trapping procedures, to optimize mass rearing
techniques, and, in general, to generate pest control
programs. Most laboratory-reared species have higher
reproductive rates, earlier reproduction, and shorter
lifespans than the corresponding wild strains. Larval hosts
affect demographic parameters of fruit flies, too (Liedo et
al.,1992; Liedo and Carey, 1994; 1995).

Several studies on the biology and ecology of
A. fraterculus have been carried out in Peru, Argentina and
Brazil (Barros et al., 1983; Gonzalez et al., 1971; Sugayama
et al., 1998; Salles, 1992, 1993a, 1993b; Jaldo, 2001).

Other species such as C. capitata, Bactrocera
dorsalis (Hendel), B. cucubitae (Coquillet), A. serpentina
(Wiedemann), A. ludens (Loew) and A. obliqua
(Macquart), have also been studied to assess their
importance (Celedonio et al., 1988; Liedo et al., 1992;
Vargas et al., 1984; Vargas and Nishida, 1985).

The goal of the present study was to determine
the life table and population parameters of a lab-adapted,
mass-reared strain of Anastrepha fraterculus in
Tucuman, Argentina.

MATERIALS AND METHODS

The flies used in this study were collected from the
15th generation (ca. 1.5 years after its colonization in the
laboratory) of the A. fraterculus strain that is currently
reared at Estacion Experimental Agroindustrial “Obispo
Colombres”, in Tucuman, Argentina (Jaldo et al., 2001).

The experiment was carried out under laboratory
conditions of 24+1°C, 12:12 photoperiod and 5000 Ix. Ten
replications of 100 eggs each were placed for incubation
on moist filter paper for studies of immature stages.
When eggs hatched, larvae were placed on a thin layer of
larval diet (Jaldo, 2001), on a tray of 20 x 10 x 2 cm. As
larvae matured, they crawled out of the diet onto the
wet sand under the trays where they pupated. The time
required for larval development and the number of
pupae obtained were recorded. Pupae were placed in a
cage for adult emergence. One hundred couples were
placed in individual plastic bottles (one female + one male
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/ bottle) covered with fabric (voile). Water and food (3 parts
sugar: 1 part yeast hydrolyzate) were provided. The number
and sex of dead flies, as well as the number of eggs laid,
were recorded daily until the last female died. Eggs were
collected using artificial spherical fruits made from peach
juice (1 liter) + agar (5 g) wrapped in parafilm.

Demographic parameters were estimated following
the methods described by Carey (1982, 1984, 1993).

RESULTS

Development and survirval

Mean developmental times, survival of immature
stages (Ix) and mortality (dx) values are shown in Table 1.
Male and female survival (Ix) is shown in Figure 1. Fertility
(mx) is shown in Figure 2. Mortality was higher in the
immature stages, and females showed higher mortality
values than males. The fraction of surviving males when
the last female died, at age 88 days, was 0.74.

Fecundity increased from days 18 to 54 days, after
which it dropped rapidly.

Table 1. Life table for mass-reared A. fraterculus (Tucuman,
Argentina).

Stage days Ix dx
Egg 0-2 1.00 8
Larva 3-16 0.92 22
Pupa 17-32 0.70 22
Adult (preov.) 33-44 0.48 5
Adult (ovip.) 45-128 0.43 --

Adult reproduction

Gross fecundity' rate was 328.4, net fecundity?
(Carey, 1982, 1984) rate was 120.4, and the average number
of eggs laid per day was 2.1. Gross and net fecundity
schedules are shown in Table 2 and Figure 2.

Figure 3 shows the daily parities. Egg production
was heterogeneous: 74% of the females laid at least 1 egg,
but few females achieved more than 30 eggs/day.
Considering all the females that lived (up to 88 days), 32%
laid more than 500 eggs, 38% between 251 to 500, and
30% less than 251 (Figure 4).

Life table parameters
Intrinsic rate of increase, (r,)* (Carey, 1993), was
estimated to be 0.065. Mean generation time* was 73.4

* Gross fecundity: average total number of eggs a newborn fly will
lay if it survives to the last day of reproduction.

2 Net fecundity: average total number of eggs a newborn fly will lay
considering survivorship to the last day of reproduction.

® Intrinsic rate of increase: it is the instantaneous rate of change
(per individual per time interval), assuming the population presents
a stable age distribution.

* Mean generation time: mean age recorded in the reproduction of
a cohort of females that laid one-half of all the eggs they can lay.
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Figure 1. Survivorship (Ix) of males and females of a lab strain of A. fraterculus (Tucuman, Argentina).

Table 2. Reproductive parameters for mass-reared A. fraterculus

(Tucuman, Argentina). (Tucuman, Argentina).

Table 3. Population parameters for mass-reared A. fraterculus

Parameter Value

Parameter Value
Elrsi (o eligy [, S el 328.4 Intrinsic rate of increase 73.370
Net fecundity rate, eggs/female 120.4 Mean generation time (days) 0.065
Eggs/female/day 2.1 Doubling time (days) 10.620
Mean age (from fecundity schedule) 62.3 Stable age population (stage)
Egg 22%
days. Based on these parameters, the population would Larva 53%
double every 10.6 days. In a stable population, 22% would Pupa 18%
be eggs, 53% larvae, 18% pupae, 4% preoviposition adults :
. Adult . 49
and 3% reproductive adults (Table 3). - (prelzowp ) o/o
Adult (ovip.) 3%
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Figure 2. Daily gross and net fertility of a lab strain of A. fraterculus (Tucuman, Argentina 1998).
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Figure 3. Daily parity classes of mass-reared A. fraterculus, showing the proportion of females producing 0, 1-30 and >30 eggs

per day (Tucuman, Argentina, 1998).
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Figure 4. Cumulative parity classes of mass-reared A. fraterculus, showing the proportion of females that attained the pro-
duction of 0, 1-250, 250-500 and >500 eggs until death (Tucuman, Argentina).

DISCUSSION

Most laboratory-reared species have higher
reproductive rates, earlier reproduction, and shorter life
spans than wild strains. Larval hosts affect demographic
parameters of fruit flies, too (Liedo and Carey, 1995).

Sugayama et al. (1998) estimated demographic
parameters in apple and guava orchards. They found that
at similar temperatures there are not any differences
between larval and pupal developmental times of guava
and apple-fed flies (Brazil), nor of flies reared on artificial
diet in Tucuman. Results showed that larval mortality of
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mass-reared A. fraterculus was lower than that found in
guava and apple-fed wild flies. Larval mortality under
artificial rearing conditions was 22% compared with
45% and 57% in guava and apple-fed flies, respectively.
Net fecundity rate was very different, with 120.4 for arti-
ficial rearing compared with 74.1 for feeding on guava.
Mean generation time was similar for artificially reared
flies and those feeding on guava. The doubling time for
those artificially reared (10.6 days) was different com-
pared with the value obtained for rearing on guava (18.2
days). The intrinsic rate of increase for rearing was
0.065 in the laboratory, a little higher than the guava
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Table 4. Statistical analysis of several parameters of mass-reared A. fraterculus (Tucuman, Argentina, 1998).

Parameter Mass-reared Wild flies LSD'
Adult (ovip.) 128.000 172.000 41.000 a
Gross fecundity rate, eggs/female 328.400 962.900 528.200 a
Net fecundity rate, eggs/female 120.400 313.100 241.300 a
Eggs/female/day 2.100 24.700 17.200 a
Mean age (from fecundity schedule) 62.300 68.000 7.800 b
Intrinsic rate of increase 0.065 0.093 0.011a
Mean generation time (days) 73.370 66.300 8.200 b
Doubling time (days) 10.620 18.200 15.700 b
Stable age population (stage)
Egg 22 22 2b
Larva 53 56 7b
Pupa 18 14 5b
Adult 7 8 3b

'LSD: Least Significant Difference.
a: There are significant differences at the 5% level (t test).
b: There are no significant differences at the 5% level (t test).

value for wild flies, 0.053.

Adult oviposition, gross fecundity rate, net fecundity
rate, eggs/female/day, and intrinsic rate of increase are
each significantly different comparing wild flies reared on
guava (Tucuman, Argentina) with mass-reared flies (see
Table 4).

Compared with other species from different genera,
mass-reared A. fraterculus had an intrinsic rate of increase
lower than those of C. capitata (Wiedemann) (0.10), B.
cucurbitae (Coquillet) (0.15), and B. dorsalis (Hendel)
(0.16). (Vargas et al., 1984; Vargas and Nishida, 1985).

Compared with species from the same genus, the
intrinsic rate of increase was very similar to those for
A. ludens (0.047), A. serpentina (0.061) and A. obliqua
(0.045) (Celedonio et al., 1988; Liedo and Carey, 1995;
Harris et al., 1991).

CONCLUSION

Demographic data indicate that A. fraterculus has
similar biological parameter rates compared to other
species of the Anastrepha genus, but has lower biotic
potential and is less injurious to fruit commodities than
B. cucurbitae, B. dorsalis and C. capitata. The last one
constitutes the main fruit fly problem in Argentina.
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