
          

        
                                              UFBA 

 

Progress Report : Contract number  16060 
 
March 2010 – February 2011  
 

 

Analysis of ecological speciation among Anastrepha fraterculus 

populations from Brazil through behavioral and demographic 

parameters 

 

Iara Sordi Joachim-Bravo*, Vanessa Simões Dias, Beatriz Jordão 

Paranhos, Raul Laumann. 

* Instituto de Biologia, Universidade Federal da Bahia. Av. Barão do Jeremoabo s/n 

Campus Universitário de Ondina 40.170 -115 Salvador, Bahia, BRAZIL.  

 

 
 

Introduction 
 

Anastrepha fraterculus, known as South American fruit fly, is a polyphagous 

species, attacking over 67 plant hosts and being considered as the most important pest 

of native fruits in South America (Alberti et al 2008, Dutra et al 2007). It is a major pest 

in apple orchards in south of Brazil.  

Despite its economic importance and interest in control methods 

environmentally friend as SIT, there is a lack of information on biology, taxonomy and 

behavior (Sciurano et al 2007). The high level of variability among natural population of 

A. fraterculus suggests that is a complex of sibling species and not a single biological 

entity (Stone 1942, Malavasi & Morgante 1982, Steck 1991, Selivon 1996, Vera et al 

2006).  

In Brazil genetic and behavioral studies on mating choice, indicate the 

hypothesis of at least three different species group in the country (Fig. 1) -  from the  
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southeast (mainly Sao Paulo) and northeast (mainly Bahia and Rio Grande do Norte) 

(Morgante et al 1980, Selivon 2005). 

 

 

 

 

Figure 1. Distribution of the three A. fraterculus morphotypes in Brazil according 

Morgante et al.1980 and Selivon 2005 data.   

 

Some studies indicate that there are morphological and genetic diversity in the 

fraterculus complex that associated with reproductive barriers should result in 

reproductive isolation and hence an incipient speciation (McPheron et al 1999, Silva 

2000, Selivon 2005).  

The assessment of pre and post zygotic isolation mechanisms present among 

the natural populations based on behavioral and demographic aspects is crucial to 

define their taxonomic status and will support the implementation of a SIT program for 

A. fraterculus in Brazil.  
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The study would bring the definition of which A. fraterculus population to be 

mass reared at Medfly Rearing Facility Brazil, establishment of its colony, irradiation 

doses to be applied for insect sterilization and test of competitiveness and sterility with 

selected strain. 

The major goal of this project is try to answer the question if the A. fraterculus 

populations distributed in different Brazil regions comprise a complex of sibling species 

or is just a single one. The assessment will be leading on demographic parameters 

(evaluation of post-zygotic isolation mechanism) and behavioral ones (evaluation of 

pre-zygotic isolation mechanism).  

 
This report describes the initial behavioral tests concerning lekking behavior 

and calling patterns tests of  a strain from southern Brazil (Santa Catarina). In addition, 

it is reported the initial mating compatibility results between two strains one from 

southern Brazil (Rio Grande do Sul) and other from  southeast (Sao Paulo).  

 
 

Materials and methods 
 

1. Collection and maintenance of A. fraterculus populations  

One population  from south region of Brazil (Santa Catarina – state) was 

collected in Sep 2010 and has been reared on laboratory (Institute of Biology, UFBA), 

according IAEA protocols (USDA/FAO/IAEA 2003). The strain named SC has been 

reared at relaxing conditions and using papaya as oviposition site and larval rearing 

substrate. This strain has been used for the behavior tests performed to evaluate 

lekking behavior and calling patterns.   

 

 

2. Lekking behavior tests  

 

Lekking behavior was assessed in field cages (2.30   x 1.50   x 2.30 m) containing 

two Surinam cherry trees (Eugenia uniflora) 46 cm tall and 33 cm crown diameters on 

tables 60 cm  high.  Experiments were performed at  Ondina  Campus  of  the   
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Universidade Federal da Bahia, Salvador, Bahia State, Brazil and followed general 

methodology described in Segura et al. (2007). Observations ranged between 7:00 AM 

to 11:45 AM, covering the period of sexual activity as observed in the laboratory. At the 

beginning of the experiment, 15 males of SC strain were released into each cage. 

Fifteen min after male release, the position and activity of each one inside the cage 

was recorded and repeated every 15 min during the entire observation period. One 

hour after the males release, 08 females were released into the cage. To determine the 

position of the males in the tree, they  were divided in 24 sectors in a 3 dimensional 

arrangement (Segura et al, 2007): (1) according to cardinal axes were defined four 

quadrants (NE, NW, SW, and SE representing the northeastern, northwestern, 

southwestern, and southeastern quadrants, respectively); (2) regarding tree height 

were defined 3 evenly-spaced sections of the canopy (1 for the lowest third, 2 for the 

middle third, and 3 for the highest third); and (3) according to the depth of the leaves in 

the canopy were defined 2 sectors (P), for leaves situated approximately 5 cm from the 

periphery or edge of the canopy, and (C), for central or core leaves. Also was record 

the males position in the canopy, considering three possibilities: stem and leaves 

(abaxial and adaxial).  

The male calling behavior and the copula duration also were registered. Upon 

observing copulation, these pairs were removed from the field cage using a test tube. 

Each field cage was performed on different days.  

 

 

3. Mating compatibility tests 

 

Preliminary mating compatibility tests among Brazilian Anastrepha populations 

began to be done in April 2010 under supervision of the expert María Teresa Vera 

(Tucuman, Argentina) as part of the training of master student Vanessa Dias (UFBA) 

(member of the current research staff). These assays were performed at Centro de 

Energia Nuclear na Agricultura, Universidade de Sao Paulo (CENA-USP, Piracicaba, 

SP, Brazil) with two strains, from São Paulo and Rio Grande do Sul (SP vs. RS).  
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The assays were carried out in field cages (3x3x3 m), following the general 

protocols from the Quality Control Standard Procedures (USDA/FAO/IAEA 2003). 

Sexually mature virgin flies (25 males and 25 females of each strain) were released 

into the field cages and mating observations were done by three hours. The mating 

pairs were collected and evaluated in terms of the Index of Sexual Isolation (ISI), the 

Male Relative Performance Index (MRPI) and the Female Relative Performance Index 

(FAO/IAEA 2003).  

 

The next mating compatibility tests are programmed to be restarted in March-

April 2011 after collection of new samples of wild flies from Bahia (BA) and Rio Grande 

do Sul (RS) in February 2011 (fruit season). 

 

 

Results and Discussion 
 

Lekking behavior and calling pattern 

 

The distribution of calling males on the different tree sections  is shown in Fig. 1. 

Males were more likely to be grouped in the quadrant that did not receive direct sun, 

which occurred in quadrant NE. The high and medium height, core of the canopy, stem 

and abaxial region of leaves were the location with most frequency of flies.  However, 

the quadrants were not associated with mating, because all of them showed the same 

number of copulations (NE= 29%; NW=24%; SE=24%; SW=24%). 
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Figure 1. Mean number of males observed in each part of the tree throughout the 

observation period: (a) number of males at each quadrant, (b) males in each height, (c) 
males in peripheral and central leaves, and (d) males position in the canopy. 

 

 

The mating occurrence started at 8:20 AM and continued until 09:50 AM (minimun 

and maximun  in three replicates). The major number of males obtained successful 

copulations (74%). The copula durations ranged from 5   to 180 min with a mean of 59 

min. The peak of mating occurrence followed the peak of the calling behavior shown  
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in Fig. 2. The average of the peak of the calling behavior  in the three replicates) 

occurred around 8:20 AM. 

(A) 

(B) 
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(C) 

 
 

Figure 2. Calling behavior patterns of Anastrepha fraterculus from south Brazil (SC 
strain) during the experiment considering three replicates (A, B e C).  

 

 

This study is an initial analysis of male lekking behavior and calling pattern of A. 

fraterculus from south Brazil, male behavior and location during the hours of sexual 

activity and its relevance in their copulatory success. The calling behavior was common 

in the early hours. Males were not found pheromone calling in a restricted part of the 

trees, but the sunlight is a factor for males grouping. This seems to imply that light 

determines, at least to some extent, the area of lek and consequently of mating.  

 
 

Mating compatibility  

 
First results of the tests comparing mating compatibility between SP vs. RS strains 

showed some level of isolation. The ISI of the four replicates (lab. SP  vs. wild RS) 

were respectively: 0.62, 0.57, 0.37 and 0.79 (Vera et al. 2010). The SP population used 

in the tests belonged to Anastrepha sp.1 aff. fraterculus group, then one possible 

explanation is that the RS population can belong to the Anastrepha sp.2 aff.  
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fraterculus. The next mating compatibility tests between RS vs. BA (that is believed to 

belong to Anastrepha sp.2 aff. fraterculus) programmed to march-april 2011 can help to 

answer this question. 
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