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 400 ml water 
 20 g molasses 
 6 g yeast (Saccharomyces cerevisiae) 
 1 ml propionic acid 
 
Firstly, we recommend dissolving the yeast and the molasses in a small quantity of water.  This 
mixture needs to be boiled, thus ensuring the medium’s sterilization.  The remaining water and 
propionic acid can then be added and stirred.  Finally, the liquid portion has to be added to the potato 
flakes, in a ratio of 2:1, or until it becomes a homogeneous mixture.  Potato flakes will absorb the 
liquid portion in approximately 2 minutes after which the medium will be ready for use. 

At first, we tried to use nipagin;  however, only after we replaced it for propionic acid could 
we control the fungal contamination.  The amount of propionic acid can be increased up to 4 ml if 
there are vestiges of fungi. 

The medium was tested in D. melanogaster, and mainly in the species of the cardini group, 
such as D. polymorpha, D. cardinoides, and D. cardini, which reported a significantly shorter life 
cycle (approximately 2 weeks).  Fungal contaminations were removed and the strains increased 
considerably.  Species from other groups like annulimana, guarani, and tripunctata also developed 
successfully in this medium, and we are testing it with more species.  We believe this can be an 
important step for the use of neotropical species as model organisms in genetic, ecological, and 
evolutionary studies.  

References:  Hoffmann, A.A., K. Nielsen, and P.A Parsons 1994,  Devel. Genet. 4: 439;  
Kliethermes, C.L., 2011,  Dros. Inf. Serv. 94: 132;  Markow, T.A., and P.M. O’Grady 2006,  
Drosophila: A Guide to Species Identification and Use;  Powell, J.R., 1997,  Progress and Prospects 
in Evolutionary Biology: The Drosophila Model.   
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Abstract 
 

Zaprionus indianus was accidentally introduced in Brazil in 1999 and is characterized as pest 
in purple-fig plantations.  It has caused serious damage to the marketing of this fruit in the last 
decade, since these fruits are used as breeding and feeding sites, whereas this contamination has been 
favored by fruit morphology.  Several measures have been tested against Z. indianus;  however, none 
of them showed very satisfactory results.  As an alternative, traps have been used, usually from 
plastic material, with or without light contrasts, possessing appropriate locations for the placement of 
attractive baits.  In order to improve the confection of these traps and their performance, this paper 
presents a new version with adaptations made in the trap first proposed by Tidon and Sene (1988) and 
later modified by Medeiros and Klaczko (1999), considering the environmental conditions found in 
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purple-fig plantations of Valinhos region (São Paulo state), Brazil.  These modifications were made 
through the substitution or addition of new materials, as well as changes in the method of bait 
preparation.  These alterations were tested for a period of one year, through monthly collections in 
some fig fruit plantations in region of Valinhos.  As a result of these modifications, it was observed a 
higher abundance for the trap model and bait presented here when compared with other traps 
developed earlier.  Thus, it can be concluded that these changes are relevant and can increase the 
effectiveness in the capture of these drosophilids.  Keywords:  adaptation, Ficus carica, control 
measure, Zaprionus indianus. 
 
 
Introduction 
 

The genus Zaprionus Coquillett, 1901 is composed of two sub-genera and 56 species (Kato et 
al., 2004) and is characterized by the ability to colonize new territories and for Zaprionus indianus 
Gupta 1970, a drosophilid originated from the Afrotropical region, this ability is favored by the 
global trade of fruits (Vilela et al., 1999).  The occurrence of this species has been recorded in 
Palaearctic, Eastern, and Australian regions, and recently in the Americas (Tidon et al., 2003).  In 
Brazil, its introduction occurred accidentally, being collected for the first time in 1999, in persimmon 
fruits in the municipality of Santa Isabel, São Paulo state, Brazil (Vilela, 1999).  

The fact that this fly is a polyphagous species, infesting still maturing fruits and showing 
adaptations that enable it to live in adverse weather conditions (Tidon et al., 2003;  Ferreira and 
Tidon, 2005), contributed to its rapid distribution throughout Brazil, being currently present in all 
regions of the country (Kato et al., 2004).  Since its first record, Z. indianus proved to be a potential 
pest for Brazilian fruit trees, and this estimate was confirmed after a considerable loss in the 
production of Ficus carica L. (Moraceae) "purple-of-Valinhos variety”, that harmed both the 
domestic and exportation markets in 1999 (Stein et al., 2003).  

The attack occurred by the use of figs, even in their early stage of maturation, as breeding and 
feeding sites (Stein et al., 2003;  Belo et al., 2009).  This infestation is favored by the morphology of 
these fruits, since this drosophilid uses of the opened ostiole to accomplish oviposition.  Despite the 
fact that it is popularly known as the "fig-fly”, the use of this culture by this drosophilid is facultative 
and its occurrence has been recorded in more than 74 species belonging to 31 different families 
(Vilela et al., 1999).  However, this species was characterized as pest only in fig cultures.  

Several measures have been tested against Z. indianus, like the application of insecticides 
(Belo et al., 2009), protection of the fig ostiole using “bordalesa syrup” and citronella gel, besides the 
bagging of fruits and obstruction of the ostiole by the use of adhesives (Raga, 2002).  All of these 
have shown some effect on adults or on the immature development of Z. indianus, however, without 
to present satisfactory results.  

As an alternative procedure, some drosophilid traps have been constructed, which can be used 
both for collections, in which the specimens are kept alive (Tidon and Sene, 1988;  Klaczko and 
Medeiros, 1999;  Roque et al., 2011) as for control, in which specimens are killed (Brotto, 2010).  
These traps are usually made from plastic materials and may present light contrasts or not, with 
appropriate locations for the placement of attractive baits.  

In order to improve the confection and performance of these traps, this paper presents a new 
version with changes in relation to the trap first proposed by Tidon and Sene (1988) and then 
modified by Medeiros and Klaczko (1999).  To carry out these adjustments, the environmental 
conditions found in the purple-fig monocultures in the region of Valinhos, São Paulo state, Brazil, 
were considered. 
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Materials and Methods 
 
A) Making of traps 

The trap was developed using the following items: (1) three clean and transparent 2L PET 
bottles, being one with lid;  (2) a pantyhose of the type “sneaker with elastic”;  (3) a strip of filter 
paper with approximately 18 cm, applied with hot glue under the cover of the trap to retain moisture 
within the bottles;  (4) mosaic glue applied at the junction of the transparent chambers, plus 35 cm of 
a string of foam mounted on the mosaic glue;  (5) transparent adhesive tape to seal externally the 
junction of the trap chambers;  (6) 50 cm of wire number 16, of which one extremity was attached to 
the mouth of the bottle, and from the other, a hook for hanging the trap in the branches was made;  
(7) 80 cm of textile elastic number 12, tied on the wire around the mouth of the bottle, to sustain the 
bait chamber with the rest of the trap (Figure 1a). 

 

 
 
 
 
 
 

Since this model of trap presents contrast of light, some portions of the bottles were painted 
with  two applications of water-based white primer for PET (and for other materials), with 48 hours 

Figure 1.  New version of the trap for the capture of the fig-fly Zaprionus 
indianus proposed by Matavelli and Von Zuben (2012):  measurements and 
illustrations. 
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intervals, and some applications of water-based matte black acrylic at intervals of 24 hours, to obtain 
completely black parts. 

Of the three transparent PET bottles, two were cut at 22 cm from their mouths (chambers 1 
and 2).  From the third bottle, mouth was cut, and from this cut, a new was made at 16 cm (chamber 
3) (Figure 1b).  In the last bottle, four windows of 0.5 cm × 2.0 cm were done, which allowed the 
entry of the insects.  The base of one of the bottles was cut at 10 cm (Figure 1c).  A piece of filter 
paper was pasted in a lid of chamber.  Both the chamber 3 and the base of the bottle were painted 
black.  At the junction of the chambers 1 × 2, mosaic glue was added (dotted area) and foam cord 
(shaded area) (Figure 1a).  Between the chambers1 × 2 and 2 × 3, adhesive tape was passed 
externally to the bottle.  A pantyhose was placed between the chamber 3 and the base of the bottle 
(Figure 1a), being the baits placed in this base (Figure 1c).  The wire was tied at the mouth of the 
chamber 1 and an elastic band attached to this wire (Figure 1a). 
 
 
B) Preparation of the bait to be used in the trap 

The bait used in this trap was composed of 7 kg of mature banana (type “Nanica”), 3.5 L of 
water, 70 g of yeast (Saccharomyces cerevisiae).  All ingredients were beaten in a blender and stored 
in PET bottles for at least 36 h.  For this storage, the amount of bait placed in each plastic bottle not 
exceeded 400 ml, due to the large fermentation of this material.  Because of this, the whole air 
contained inside the bottle was removed every 3 hours.  With these proportions, the yield was 40 bait 
portions, and also a reserve quantity.  The bottles containing the baits were transported to the field, 
and using a measuring cup, 150 ml of bait were placed in the base of each bottle.  After the placement 
of the baits, the base was covered by pantyhose, involving the whole pot (extremely firm) in function 
of its elastic. Unlike Klaczko and Medeiros (1999), the pantyhose in question was not pressed against 
the bait, to prevent adherence between both.  After fixing the pantyhose, the chambers 1, 2 and 3 
were bound by textile elastic to the base of the bottle, and the traps were suspended in the branches 
by hooks formed by the wire, at approximately 35 cm height.   

As also occurred in the traps proposed by Tidon and Sene (1988) and Medeiros and Klaczko 
(1999), the drosophilids are attracted by the smell of the bait placed in the dark portion of the trap 
(base of the bottle), and by the contrast of light, the flies fly toward the light in attempt to leave the 
trap and were trapped in the retention chambers 1 and 2.  After the specified hours of exposure in the 
field of these traps, these were removed, the bait discarded on the ground and covered with soil and 
the pantyhose inverted (to the chamber 3), thus closing the openings that allowed the entry and exit of 
the insects.  These openings remain closed until the withdrawal of the insects from the retention 
chambers.  
 
 
Results 
 

These traps were utilized on purple-fig plantations, in the municipality of Valinhos, São Paulo 
state, for a period of one year (September 2010 to August 2011).  The durability of the bottles proved 
to be more than a year, as well as the wires.  However, the painting needed repairs after this period.  
The elastics were replaced every six months, and the pantyhose every four months, since exposure to 
sun and rain damaged its elasticity, which could adversely affect the effectiveness of capture and 
transport of the material collected. 

Their efficiency can be verified by analyzing the number of individuals of Z. indianus that 
were collected, reaching to 1,509 in a single trap.  This number is much higher than when 
drosophilids are analyzed in a general way.  To achieve this value, several adaptations in relation to 
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the models proposed by Tidon and Sene (1988) and Medeiros and Klaczko (1999) had to be 
performed.  For the formulation of these changes (Table 1), the environmental conditions found in the 
area of captures were especially considered. 
 

 
Table 1.  Characteristics of the traps proposed by Tidon & Sene (1988), Medeiros & 
Klaczko (1999), and of the present work.  
 

Utilized  

Material  
TIDON & SENE 

(1988) 
MEDEIROS & 

KLACZKO (1999) 

MATAVELLI & 
VON ZUBEN 

(2012) 

PET bottles 2L 2 3 3 
Filter paper Optional Present Present 

Cotton sttoper Optional Absent Absent 
Nylon thread Present Present Absent 

Wire Absent Absent Present 
Adhesive tape Absent Absent Present 

Elastic Absent Absent Present 
Cord of foam Absent Absent Present 

 
Discussion 
 

In an attempt to develop a simple and effective method to capture drosophilids in tropical 
environments, Tidon and Sene (1988) developed a trap able to retain and keep alive all drosophilids 
collected.  This trap of easy construction was composed of two plastic bottles attached, in which the 
placement of attractive baits for drosophilids was allowed.  After this first type of trap, several other 
models for captures of drosophilids have been proposed, including open and closed traps (Penariol et 
al., 2008), McPhail type, based on PVC tubes (Martins et al., 2008) or based on PET bottles (Tidon 
and Sene, 1988;  Medeiros and Klaczko, 1999).  The latter, in turn, have shown a high durability in 
the field, and great resistance to attack by other animals and adverse environmental conditions (Tidon 
and Sene, 1988;  Medeiros and Klaczko, 1999). 

In 1999, Medeiros and Klaczko realized that some traps used for capture of Drosophila had 
problems in collecting the tripunctata group, and these authors began a battery of tests from the 
model proposed by Tidon and Sene (1988), in order to find a trap that minimized this problem.  After 
eight laboratory and one field experiments and 32 proposed models, Medeiros and Klaczko (1999) 
came to a trap that had, among other criteria, the greater abundance of flies, a more homogeneous 
value for the frequency of the species collected, a good capacity of retention for these animals and 
some protection for flies from the risk of death. 

The captures of drosophilids in the region of Valinhos, São Paulo state, began in purple-fig 
plantations based on the trap developed by Medeiros and Klaczko (1999).  However, there was a 
need for new changes from the first captures, both in the preparation of the traps as in the bait.   
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Bait preparation 
Tidon and Sene (1988) used only fermented mature banana as bait, while Medeiros and 

Klaczko (1999) used mature banana type “Nanica” with yeast (Saccharomyces cerevisiae), fermented 
for 36 hours.  Both methods were tested here at the beginning of the captures in fig plantations.  As 
the region of Valinhos is characterized, according to Koeppen's classification, as a region of humid 
temperate climate with dry winter and hot summer (CEPAGRI), there was the need of further dilution 
of the bait, since when used both the methodologies described earlier, the baits were drying, 
stiffening and not releasing more odors to attract insects.  So, the dilution of the bait in water was 
tested, in order to find a consistency that does not dry with the exposure time in the field, and at the 
same time, keep the odor that can attract animals.  This dilution occurred in a ratio of two measures 
of bananas to a measure of water (2:1).  
 
Bait utilization 

According to the methodology presented by Medeiros and Klaczko (1999), the bait being 
placed in the trap should be pressed against the pantyhose in order to join to it.  In surveys carried out 
in Valinhos, São Paulo state, this procedure was tested.  However, after an exposure time and because 
of the climate in the region, the bait attached to the pantyhose turned into a dry film that prevented 
the release of odor.  Thus, this procedure was no longer running.  
 
The trap 

The adaptations presented here were necessary, mainly due to the ambient temperature, 
relative humidity of the air and high levels of wind in the capture region considered.  Unlike the trap 
proposed by Medeiros and Klaczko (1999), which used nylon thread for support, we utilized adhesive 
tape between chambers 1 × 2 and 2 × 3 for this purpose.  This fact prevented that these chambers got 
lost due to the wind.  The nylon thread was also replaced by elastic, which aided in the junction of the 
bait pot to the other parts of the trap, fixing them more tightly.  Moreover, the remaining threads that 
were used to hold the trap in the branches of fig plants were replaced by wire, which allowed a lower 
mobility of the trap, even in the presence of strong wind.  This fact helped to prevent leakage of 
individuals according to the movement of the trap. 

In addition to the replacement of the nylon threads by other materials, it was necessary to 
adjust the type and quantity of glue to be used between the chambers 1 × 2.  Initially, several varieties 
of glue were tested in order to determine which is more resistant to environmental conditions to 
which traps would be exposed.  The results show that the best was the glue used in handicraft 
(mosaic).  A quantity of glue similar to that of Medeiros and Klaczko (1999) was applied;  however, 
it was noted that this amount of glue had a very narrow supporting surface to hold collected 
individuals, and in more abundant months, some animals could be crushed.  Moreover, in pilot 
collections, it was found that the presence of many individuals within this chamber increased its 
moisture content and caused the adherence of some individuals in the glue.  Thus, a cord of foam was 
applied on this layer of glue.  This cord has not only increased the support surface of the animals, it 
also prevented direct contact with the glue, thus facilitating the removal of the insects from these 
traps.   

The utilization of the pantyhose was maintained to prevent contact of drosophilids with the 
bait.  However, instead of using a piece of pantyhose as in the model of Medeiros and Klaczko 
(1999), we choose here the use of pantyhose of the type “sneaker with elastic”, because of the elastic 
in the end.  So, in addition to the better adherence to the bottles, when removed from the field and 
inverted to chamber 3, this kind was better fixed, preventing its sliding and a possible exposure of its 
openings.  However, the use of pantyhose was contested in a new model of trap proposed by Roque 
et al. (2011), in which this use was abolished.  According to these authors, the utilization of 
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pantyhose affects the sampling, since beetles are able to tear it up, leaving the animal collected in 
contact with the bait.  However, the model proposed here was used in the field 480 times (40 
traps/month) and this phenomenon has never been observed.   
 
About its effectiveness 

Penariol et al. (2008) showed in their work that the efficacy of closed traps is greater than the 
open ones, with respect to population abundance and species richness, and suggested a 
standardization of drosophilid captures, using this type of trap.  The effectiveness observed in the 
model of trap presented here was larger than of the other already existing closed traps.  Tidon and 
Sene (1988) collected about 850 drosophilids per trap using as bait only a fermented banana, and 
Medeiros and Klaczko (1999) collected more than 1,000 Drosophilidae per trap using banana as bait, 
whereas with the present version, 1,509 specimens (only of Z. indianus) were collected per trap, 
using diluted bait. 
 
 
Conclusions 
 

The obtained results and the efficacy demonstrated by the new trap and bait here proposed, 
compared with previous versions, allow us to conclude that the enhancements discussed in this work 
were relevant and increased the performance of traps in the capture of Z. indianus and other 
drosophilids. 
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