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TO OUR READERS

The end of 2012 festivities have passed and 2013 is already well on its way. 
Such moment is the time to reflect upon the past year and to look ahead into 
the future. For most of us it was an exciting year with a lot of research activi-
ties, scientific output (through papers and presentations or posters at meet-
ings), but also with some good interaction during the several occasions we 
had to meet up with colleagues worldwide. It is clear from the many conver-
sations we had during these meetings, that fruit fly research is very active in 
Europe but also in several African countries and in the Middle East region. It 
is great to see things moving and people coming up with interesting findings.

Regarding TEAM, as you all know the steering committee has gone through a 
major change in composition. Slawomir Lux, David Nestel, Rui Pereira and 
Serge Quilici decided to step down. We would like to thank them once again 
for their input over all these years, and for their passionate contribution to 
establish TEAM as an independent, scientific organization with such a broad 
international acknowledgment. Four new members were chosen: Marc De 
Meyer, Helene Delatte, Maulid Mwatawala, and Antonio Sinzogan. Nikos 
Papadopoulos, after serving for eight years, also decided to step down as 
chair of the TEAM steering committee and Marc De Meyer was elected as the 
new chairman. We are sure the new steering committee will provide TEAM 
with the necessary support and enthusiasm to keep the organization going so 
that it can fulfil its role as a forum and contact platform for fruit fly research-
ers in Europe, Africa and the Middle East, as well as provide interaction with 
colleagues worldwide. 

After the successful meeting in Kolymbari (several months behind us already, 
but we still have vivid memories of those few days in the Cretan sun), it is 
time to look forward and start thinking of the next TEAM meeting. Although 
this is still a few years ahead of us, we would like to give potential organizers 
ample time to prepare well in advance the next meeting. Over the last 
months, some people have expressed interest in organizing the next meeting 
and we must say that the suggestions look appealing. However, we would like 
to select from as wide a range as possible and therefore urge anyone (as an 
individual or as a group) who would like to host the next meeting, to step 
forward. In order to facilitate potential hosts to put a detailed proposal 
together and to allow  the  steering  committee  to   evaluate   and   compare
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potential venues, we have compiled a check list. We would like to ask anyone who is seriously thinking of 
organizing such a meeting, to go through this list and provide as much information as if possible and avail-
able at this stage.The check list covers all aspects related to the organisation and probably not all questions 
can be answered at this stage but try to be as complete as possible. Please try to get proposals to us by the 
end of April 2013. 

Continuing a well established tradition, the current newsletter includes a very interesting, invited paper by 
Mark Schutze, which summarizes the exciting findings of a series of recent studies regarding taxonomic 
issues of pest members of the Bactrocera dorsalis species complex. In fact, this is one of the most compre-
hensive studies in fruit fly taxonomy because it combines in an elegant way morphological, molecular 
genetic, and behavioural data as well as, currently, data on post zygotic incompatibility. Following thorough 
analyses Mark and his colleagues have attempted to resolve a complex of four morphologically cryptic 
species of the B. dorsalis complex that contains approximately 70 species. These are B. dorsalis sensu stricto, 
B. papayae, B. philippinensis, and B. carambolae. (B. invadens has been included in more recent studies as 
well). Resolving issues regarding cryptic fruit fly species is of increasing importance both at applied and 
theoretical level, and there is currently underway an FAO-IAEA coordinated research project that involves 
scientists from many countries. Including a rather different method for examining morphological variation 
(geometric morphometric analysis of wing shape) coupled with more traditional ones (aedeagus length) 
Mark and colleagues found no evidences of distinction among B. dorsalis, B. papayae and B. philippinensis, 
while B. carambolae stands out distinct but rather closely associated. Targeting both nuclear and mitochon-
drial regions (four and six loci respectively) they reported similar findings. Bactrocera carambolae was found 
to form a monophyletic group, which is sister to that of B. dorsalis, B. papayae and B. philippinensis, which 
remained unresolved. Results of field cage mating tests provided alike findings. Mating was random 
between B. dorsalis, B. papayae and B. philippinensis but partially assortative between each of them and B. 
carambolae. In addition to huge practical importance, the current findings provide several implications for 
both evolution and phylogeography. We are definetly looking forward to results underway regarding 
taxonomic issues of B. invadens that has concurred Africa in record time and is threatening other fruit 
producing areas of the globe. 

This newsletter also highlights the PhD thesis of Lucie Vaníčková entitled “Chemical ecology of fruit flies: 
genera Ceratitis and Anastrepha (Diptera: Tephritidae)”, which has been conducted in the Institute of 
Chemical Technology in Prague, Institute of Organic Chemistry and Biochemistry ASCR (Czech Republic).

Finally, as always, we would kindly like to ask you to communicate to us any news or activities that you 
would like to see included in the next TEAM newsletter.
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MOUNTING EVIDENCE FOR A TAXONOMIC REVISION OF PEST 
MEMBERS OF THE BACTROCERA DORSALIS SPECIES COMPLEX

The Bactrocera dorsalis species complex contains over 70 
species, most of which are uncommon and of no economic 
importance. However a small group of sibling species are 
significant global pests inflicting serious damage to 
horticulture; particularly in southeast Asia and Africa (White 
and Elson-Harris, 1992; Khamis et al., 2012; De Meyer et al., 
2010). The main culprits, hardly needing introduction, are B. 
dorsalis sensu stricto, B. papayae, B. philippinensis, B. 
invadens and B. carambolae.

In addition to the serious damage these pests inflict on a wide 
range of hosts, these species are notoriously difficult to 
discriminate from each other using either morphological or 
molecular characters. This has generated ongoing confusion 
among scientific and plant health communities; complicating 
trade, pest control, quarantine regulation, and basic research. 
A lack of reliable diagnostic markers has not been from lack of 
effort; far from it. Respected researchers from labs across the 
globe have wielded a range of techniques from 
morphological treatments (Mahmood, 1999; Iwahashi, 1999; 
Iwaizumi et al., 1997) to chemical ecology studies (Tan et al., 
2011; Tan, 2000) in attempts to resolve these morphologically 
cryptic species and to identify consistently reliable and 
practical diagnostic characters. However such characters are 
yet to be identified and universally agreed upon.

One of the key problems has been an inability to distinguish 
population versus species level variation; a situation made 
particularly difficult considering the relatively recent and 
rapid evolution of the B. dorsalis complex (Clarke et al., 2005; 
Krosch et al., 2012b), and the often small sample sizes used in 
previous treatments of these taxa. An assessment of 
population-level variation requires many individuals collected 
from across broad geographic range, including individuals 
representing the full extent (or as much as possible) of 
genotypes and phenotypes that exist. Following this a range 
of tools (e.g. morphological, molecular, and behavioural) 
should be used to simultaneously quantify variation for as 
many individuals as possible in order to resolve species 
boundaries within an integrative (as opposed to iterative) 
taxonomic framework (Dayrat, 2005; Yeates et al., 2011). This 
is no easy task considering the virtually global distribution of 
this taxonomic group and the inherent logistical challenges in 

obtaining fresh samples from a diversity of locations. Yet that 
is precisely what is well underway under the auspices of an 
FAO-IAEA co-ordinated research project (CRP); and for which 
we, given support from the Australian CRC for National Plant 
Biosecurity (and alongside our colleagues), have contributed 
(and are continuing to provide) new morphological, 
molecular, and behavioural data towards resolving these pest 
species of the B. dorsalis species complex; a brief summary of 
which we provide below.

A morphological reassessment with a focus on 
wing shape

The most comprehensive treatment of the B. dorsalis species 
complex to date has been the 1994 review by Drew & 
Hancock; a morphological reassessment of species in the 
complex with the erection of new taxa including B. papayae, 
B. philippinensis, and B. carambolae (Drew and Hancock, 
1994). Since then, many workers in the field have attempted 
to use described morphological characters to separate these 
species, but with limited success due to what appears to be a 
high degree of intra-specific variability. We therefore decided 
to apply a different method for examining morphological 
variation among these four taxa (B. dorsalis, B. papayae, B. 
philippinensis and B. carambolae); this being geometric 
morphometric analysis of wing shape. Geometric 
morphometrics is a technique which, while not new, has 
nevertheless become more widely used owing to the 
increased availability of freely downloadable analytical 
software (Rohlf, 2008; Klingenberg, 2011). We began with a 
pilot study using collection material sourced from the 
Queensland Department of Agriculture, Fisheries and 
Forestry (Qld DAFF) in order to determine whether this 
technique was capable of resolving differences at the 
taxonomic scale we were focusing on. Results of the 
preliminary study clearly demonstrated the technique’s 
potential and from this we moved onto freshly collected 
material collected from a broader geographic range (Schutze 
et al., 2012a). For this we included fresh specimens from as 
many locations as we could in order to encompass as much 
variation as possible, conducting analyses at different scales 
in order to tease apart broader trends alongside assessments 
of variation at finer geographic levels.
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Figure 1. Canonical variate plot of wing shape data 
(Procrustes transformed data; 15 wing landmarks) for B. 
dorsalis (green), B. papayae (blue), B. philippinensis (purple) 
and B. carambolae (red).

To begin we examined wing shape variation among B. dorsa-
lis, B. papayae, B. philippinensis and B. carambolae. This was 
accomplished by first identifying 15 wing landmarks (vein 
intersections and terminations) which were digitised and 
subjected to ‘Procrustes Superimposition’, a technique that 
removes non-shape variables of scale, rotation and transla-
tion (Rohlf, 1999). Twenty wings per species (all males and 
identified based on morphology and geographic origin) were 
examined for a total dataset of 80 individuals, with B. dorsalis 
samples from Taiwan and Thailand; B. papayae from 
Thailand, Malaysia and Indonesia; B. philippinensis from the 
Philippines; and B. carambolae from Thailand, Malaysia, 
Indonesia and Suriname. Canonical variate analysis on wing 
shape data revealed a high affinity between B. dorsalis and B. 
papayae, with B. philippinensis and B. carambolae relatively 
more distinct (Figure 1). But this was the first step in resolving 
wing shape variation in these taxa; the next stage of which 
we excluded B. carambolae (as alternate lines of evidence 
were reinforcing its status as a distinct species, see molecular 
and behavioural results below) and focussed on B. papayae, 
B. philippinensis and B. dorsalis within a Southeast Asian 
biogeographical context. 

At this level we included more individuals of B. dorsalis, B. 
papayae, and B. philippinensis, constructing a dataset of 169 
individuals collected from the Southeast Asian region 
(Schutze et al., 2012b). We replicated the technique 
described above, however this time individuals were not 
grouped into ‘species’ but rather ‘sample locations’ prior to 
canonical variate analysis in order to determine how varia-
tion in wing shape correlated with geography (if at all). 
Results from this analysis were surprising, particularly the 

pattern observed with how wing shape variation was struc-
tured around the South China Sea; a region that has experi-
enced repeated sea-level fluctuations which has, over the 
last 250,000 years, variously exposed and connected much 
the Indo-Malay Archipelago and hence opened (and closed) a 
raft of dispersal pathways across the region (Voris, 2000; Bird 
et al., 2005). Indeed, it was within this historical biogeo-
graphical context that wing shape fitted almost perfectly, 
with a strong and highly significant isolation-by-distance 
signature present under this scenario (Figure 2). This, 
coupled with molecular data (see below), bolstered the case 
for these three taxa representing one biological species 
which originated in northern Southeast Asia and which, 
subsequently, moved southwards and eastwards during 
times of lower sea level when dispersal pathways opened 
throughout the region (extending to the Philippines).
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Figure 2. Sample sites of B. dorsalis s.l. used in wing shape 
analysis and regression of wing shape differences 
(Mahalanobis distances following CVA) against geographic 
distances under a ‘around the Sth China Sea hypothesis’. See 
Schutze et al. (2012b) for more detail.
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Our final wing shape analysis focussed specifically on 
Thailand, particularly the Isthmus of Kra (Krosch et al., 2012a). 
The Isthmus of Kra is a well known historical biogeographic 
barrier and, for our taxa, a hypothesised ‘zone of 
contact/transition’ between B. dorsalis and B. papayae based 
on distribution records and descriptions of these taxa (Drew 
and Hancock, 1994). Hence, if these two species were truly 
different, we expected to observe disjunction in biological 
characters (such as wing shape) across this region. However 
after analyzing 285 wings taken from flies collected from 
northern Thailand to Malaysia – with nine from a total of 14 
collection sites specifically located on the Isthmus of Kra – we 
found no evidence of morphological disjunction at this 
biogeographic barrier, but rather clinal variation indicative of 
isolation by distance for one species. We also measured 
aedeagus lengths of individuals from across this range; again 
with the expectation that aedeagus length (one character 
currently used to help distinguish B. dorsalis from B. papayae) 
would vary significantly and abruptly around the Isthmus of 
Kra given the presence of two biological species. But again, a 
continuous and statistically significant latitudinal cline 
(typically of one species) of long to short aedeagi (from south 
to north) was revealed (Figure 3).

Figure 3.  Length of B. dorsalis s.l. aedeagi along the 
north-south cline from Serdang (Malaysia) (largest) to 
northern Thailand (smallest). See Krosch et al. (2012a) for 
details.

Molecular data
Similar to the morphological analysis, we undertook a genetic 
study across a range of scales, from species to 
population-level, and included as many individuals from as 
broad a geographic range as possible. Furthermore, we 
endeavoured to include as many individuals as also used for 
other approaches (morphological and behavioural) to 
maintain the spirit of integrative taxonomy.

The species-level molecular study was undertaken on the four 
target taxa as outlined above, plus a number of other B. 
dorsalis complex species (B. occipitalis [Philippines], B. 

cacuminata, and B. opiliae [both Australian]) and two 
non-dorsalis complex taxa (B. musae and our methodological 
outgroup, B. tryoni [both Australian]) (under review). We 
targeted six loci which included four nuclear (period, CAD, 
ITS1, and ITS2) and two mitochondrial regions (COI and 
Nd4-3’) for which we conducted Maximum Likelihood and 
Bayesian phylogenetic analyses, with the combined dataset of 
all six loci consisting of 235 individuals and 3,435 base pairs of 
sequence data. Both forms of analysis yielded comparable 
results. This study has now been submitted for review and 
hence details are yet to be published, however in summary 
there was broad consensus that: 1) four of the six genes 
provided sufficient resolution at this taxonomic scale (these 
being ITS1, ITS2, COI, and Nd4-3’); 2) all ‘outgroup’ taxa (the 
additional five species listed above) resolved as expected and 
different from our target taxa; 3) B. carambolae formed a 
monophyletic group (including individuals from both 
southeast Asia and Suriname) sister to (or emergent from) B. 
dorsalis, B. papayae and B. philippinensis; and 4) B. dorsalis, B. 
papayae and B. philippinensis remained unresolved following 
all phylogenetic analyses. Indeed it was the result of this 
analysis (along with other data) that prompted us to exclude 
B. carambolae from further wing shape analysis as alluded to 
above, given the phylogenetic evidence for its validity as a 
separate, albeit closely related, species.

Our next focus became a regional study, which was 
undertaken in parallel (and published with) the South China 
Sea biogeographical study conducted using geometric 
morphometric wing shape analysis as detailed previously 
(Schutze et al., 2012b). For this we targeted the COI gene and 
conducted a series of population-level analyses on 156 
individuals identified as either B. dorsalis, B. papayae or B. 
philippinensis having been collected from the same locations 
mentioned above. Genetic analysis consisted of assessing 
haplotype variation and diversity and how this correlated with 
geography (including isolation by distance measures).  We 
also examined population expansion rates and hypothetical 
historical dispersal patterns throughout the region. These 
results corroborated wing shape data, revealing haplotype 
diversity to be distributed across the region with little 
evidence of distinct species, more likely one species which has 
dispersed throughout the region and for which variation is as 
expected at the level of the population (except for B. 
carambolae) (Figure 4). Furthermore, mtDNA data implied B. 
dorsalis to have originated in northern Southeast Asia (and 
perhaps further north, e.g. China, but we did not have 
samples from there) some  500 thousand years ago with 
dispersal through the archipelago over this time, presumably 
aided during periods of lower sea levels throughout the Sunda 
region (as explained). Isolation by distance was also revealed 
for mtDNA data, but not as strong as for the wing shape 
analysis; a result which we predict to be due to genetic data 
revealing historical distribution patterns while wing 
shapevariation may be resolving more contemporary 
differences among populations of this single wide-spread 
species. 
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Figure 4. Haplotype network based on COI sequence data for 
B. dorsalis (yellow), B. papayae (red), B. philippinensis (black) 
and B. carambolae (green). Each circle is a unique haplotype 
for which the size is proportional to the number of individuals 
sharing that haplotype. Unfilled circles are hypothetical 
un-sampled haplotypes and the length of branches is 
proportional to the number of mutational changes between 
haplotypes. See Schutze et al. (2012b) for details.

Our final genetic analysis was again conducted in parallel 
with a wing shape study and involved a microsatellite analysis 
of B. dorsalis and B. papayae in Thailand focussing on the 
Isthmus of Kra (Krosch et al., 2012a). Not surprisingly there 
was a complete absence of any population structure 
following Bayesian cluster analysis of 10 loci for 318 
individuals from 14 sample sites. Indeed there was not even 
a hint of population differentiation or subdivision (Figure 5) 
and, yet again, there was a significant isolation by distance 
effect along the latitudinal cline.

Behavioural data

Behavioural analyses of our four target taxa (B. dorsalis, B. 
papayae, B. philippinensis, and B. carambolae) consisted of 
field cage mating tests which were conducted at the 
FAO-IAEA Insect Pest Control Laboratories, Seibersdorf, 
Austria (under review). We were successful in establishing 
fresh cultures of each of these species; B. dorsalis from 
Bangkok Thailand, B. papayae from Serdang Malaysia, B. 
philippinensis from Guimaras Island Philippines, and B. 

carambolae from Paramaribo Suriname. All mating tests 
were undertaken on flies that were within five generations of 
wild so as to reduce the potential for laboratory adaptation to 
modify their behaviour; and all crosses were pair-wise choice 
tests run in field cages with a potted citrus tree in each cage. 
Being dusk mating species we ran all experiments in the 
evening, recording the species of male and female for each 
copulation (along with other data such as time of day, 
location in field cage, and abiotic variables such as 
temperature and relative humidity). We ran eight replicates 
per cross (except for one pairwise comparison for which we 
ran six replicates), with each replicate consisting of 20 males 
of each species and 40 females of each species. The 2:1 
(female:male) ratio was decided upon because we 
discovered early on the potential for slight ‘inter-specific’ 
temporal variation with respect to onset of sexual activity.  
This variation, while valuable to record, might also have over 
inflated measures of sexual isolation should males of one 
species become active earlier and ‘monopolise’ all 
conspecific females (females which may equally mate with 
later starting males of the other species). 

Again this study is under review for publication, however our 
results revealed B. dorsalis, B. papayae and B. philippinensis 
to mate randomly with each other under field cage 
conditions and that there is non-random partial assortative 
mating (but not complete) between B. carambolae and each 
of the three former species (after calculating the Index of 
Isolation, ISI). This behavioural data corroborates the 
molecular and morphological data in suggesting that there is 
no biological difference among B. dorsalis, B. papayae and B. 
philippinensis. However, as there is partial incompatibility 
between B. carambolae and the other species (essentially 
equally so for all pairwise comparisons) we believe this 
provides sufficient evidence to continue regarding B. 
carambolae as a distinct biological entity. To confirm this, 
post-zygotic tests among these taxa are now underway; 
however in light of other compelling evidence we do not 
believe results from this follow up study will alter our 
conclusions regarding the taxonomic status of these four 
species.

Where to from here? The resolution of B. invadens of 
course!

A justifiable criticism of our work so far is the absence of the 
‘new kid on the block’, B. invadens. This species has caused 
devastation in Africa since its discovery in 2003 and its 
description in 2005 (Lux et al., 2003; Drew et al., 2005); and 
like B. papayae, B. philippinensis and B. carambolae its 
relationship with B. dorsalis remains unresolved. 
Consequently we have joined efforts of other labs to address 
this issue.

We have underway a comprehensive collaborative study of B. 
invadens, mirroring what we did for southeast Asian species 
including a phylogenetic study of four genes (COI, ND4-3’, 
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ITS1 and ITS2), together with wing shape analysis and a full 
traditional morphological study of key ‘diagnostic characters’ 
(including scutum colour, abdominal patterns, and genitalic 
variation) for specimens from the entire range including 
Africa, the Indian Subcontinent and extending into eastern 
Asia. Furthermore, field cage mating compatibility tests (with 
full post-zygotic compatibility measured to F2 for all 
combinations) are being run in Seibersdorf using 
close-to-wild flies from all key localities with tests between 
Kenyan B. invadens and Chinese B. dorsalis now complete 
with more tests to come.

Figure 5. Bayesian cluster analysis and population assignment 
tests using microsatellite data (10 loci) for samples of B. 
dorsalis s.l. collected from 14 sites from northern Thailand to 
Malaysia; a) K=2; b) K=3; c)K=4; d) K=5. See Krosch et al. 
(2012a) for details.

Results of these experiments are due in 2013, and we hope 
that our data will feed into other excellent work being done 
by colleagues around the world and from which taxonomic 
resolution will be reached by the conclusion of the CRP.

Finally, I’d like to give special thanks to Tony Clarke at QUT 
whose sagely leadership on this project has kept us all on 
track; and to our collaborators in New Zealand, New South 
Wales, and at the FAO-IAEA in Austria. I also acknowledge the 
Australian CRC for National Plant Biosecurity for supporting 
this project and making sure I didn’t go hungry for the last 4 
years. And a very special thanks to the army of colleagues 
who generously helped by supplying material (dead and 
alive), discussing ideas (often over drinks), analysing data 
(when I had no idea what I was doing), and assisting with 
manuscripts (when I had no idea what I was saying). And 
finally a big thank-you to Nikos for inviting us to contribute to 
the TEAM newsletter!
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Some years ago Sunday Ekesi and Maxwell Billah edited a 
small booklet with the above mentioned title.  Several 
contributions were written by a number of experts on fruit 
fly research in Africa. After the initial success a second and 
revised edition was published.

This manual provides some useful background information 
on the major pest species found in Africa. It further 
summarizes all relevant aspects regarding monitoring, 
suppression, host fruit data gathering and shipment of 
specimens. Finally it also provides an illustrated 
identification key for the different species of economic 
significance. It exists in English, French and Portuguese 
versions and an Arabic version is planned.

As such, the field guide has proven to be a reliable reference 
tool for tephritid workers in the field and at the inspection 
and quarantine level. It has also been used during several 
training sessions organized by USDA and USAID at ICIPE, IAEA 
during regional fruit fly programs, and at the bi-annual 
training course organized by the Royal Museum for Central 
Africa in Tervuren. 

Anyone interested in purchasing a copy of this excellent 
publication, can contact Sunday Ekesi (sekesi@icipe.org) at 
icipe.

FIELD GUIDE TO THE MANAGEMENT OF ECONOMICALLY 
IMPORTANT TEPHRITID FRUIT FLIES IN AFRICA
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CHEMICAL ECOLOGY OF FRUIT FLIES: GENERA CERATITIS AND ANASTREPHA

LUCIE VANÍČKOVÁ
Dissertation for a PhD in Organic Chemistry, 
Institute of Chemical Technology in Prague, 

Institute of Organic Chemistry and Biochemistry 
ASCR (Czech Republic), 2012

Communication is a crucial process for both intra- and 
interspecific interactions of all organisms (Kroiss, 2008). 
Chemical signals are probably the oldest form of 
communication in living organisms, and one group of 
animals that relies heavily on chemical communication 
signals, or pheromones, is insects (Levine and Millar, 2009). 
Unique messages are created by variations in the structure 
of the chemicals that comprise the message and by 
combining chemical ‘words’ together in different blends and 
ratios (Jallon, 1984; Millar, 2000). Over evolutionary time, 
the components of messages have been optimized to suit 
the context in which they are used (Levine and Millar, 2009). 
The study of these messages have recently gained attention 
in biological research, particularly in behavioral and 
evolutionary ecology. Research into insect chemical 
communication has greatly increased the understanding of 
animal behavior, and a large number of pheromones have 
been chemically identified. Some of these chemicals are 
used to control pest insect populations in an ecologically 
sound way, with minimal environmental impact because the 
chemicals used are specific to a pest species and are not toxic 
(Traniello, 1997). Chemical signals and cues serve insects in 
numerous ways, including sexual advertisement, social 
organization, defense, and finding and recognizing 
resources. Chemical ecology seeks to identify these 
chemicals and to establish how they affect an organism’s 
behavior, physiology, and interactions with other organisms. 
As the techniques to identify fully the structures of natural 
products have become increasingly sophisticated and 
powerful, the amounts of natural products needed for 
characterization have diminished, and the number of 
identified compounds that mediate behavioral and 
physiological interactions has proliferated (Cardé and Millar, 
2004).

Moreover, among the many studies investigating general 
costs of sexual signals, only a few have focused on chemical 
signals. Even though it is generally accepted that chemical 
signals are important in the sexual behavior of many 
organisms, the role of chemical signals was considered to be 
limited to mate finding and co-ordination of courtship and 
mating. One explanation for the lack of research into the cost 
of chemical signals is that their detection and quantification 
are more difficult than visual or auditory signals (Johannson 
et al., 2004).

Figure 1: The GC×GC-TOF/MS analysis of the C. capitata male 
pheromone. A: wild-fig population (FP), B: wild-apple 
population (AP), C: laboratory population (LP). Each dot 
represents one compound. The intensity of the signals is 
color-coded from blue (zero) to red (maximum). D: The 
GC-EAD analysis of AP sex pheromone using AP female 
antenna as an EAD detector. Symbols EAD-1–12 depict EAD 
activity areas.

The Diptera are the second most diverse group of insects, 
after the Coleoptera. Some 125,000 dipteran species have 
been described, and the estimated total number of species 
living today is more than 1,000,000 (Yeates and Wiegmann, 
1999). These species are classified into 188 families. They 
can be found all over the world, including Antarctica. The 
economic importance of this order is immense. Many 
species are agricultural pests or vectors of diseases in man 
and other animals (Wicker-Thomas, 2007). Within Diptera, 
the Tephritidae family is an interesting field for evolutionary 
studies because species complexes have been identified and 
cases of sympatric speciation, host shifts, and host race 
formation have been documented (Feder et al., 2003; Linn et 
al., 2003). Many of these cases involve species of great 
economic significance, providing an important interface 
between basic and applied research (De Meyer, 2001a; 
Cáceres et al., 2009; Virgilio et al., 2008).
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In this thesis, the chemical communication involved in fruit 
flies from genera Ceratitis and Anastrepha (Diptera: 
Tephritidae) is investigated by the mean of modern analytical 
methods claiming to:

(i)  characterize the differences in sex pheromone composition 
of different populations of one of the most destructive 
crop pest Mediterranean fruit fly Ceratitis capitata;

(ii) identify the composition of cuticular hydrocarbons possi-
bly used in chemical communication of South American 
fruit fly Anastrepha fraterculus, with respect to the age 
and sex;

(iii) examine the use of cuticular hydrocarbons as a diagnostic 
tool for distinguishing the species hidden in Ceratitis FAR 
complex;

(iv) conduct molecular genetic studies for distinguishing popu-
lations in A. fraterculus complex.

Figure 2: The results of the multivariate principal component 
analysis (PCA) of the sex pheromone of the males of C. 
capitata originating from three different populations (AP 
wild-apple population; FP wild-fig population; LP laboratory 
population). The three populations are clearly segregated. 
Each symbol on the plot represents one sample (blue – AP, 
green – FP and red – LP). The numbers of the analyzed 
samples (N) for the AP, FP and LP populations were 8, 9 and 
10, respectively.

In the first part of this work, the male sex pheromone of the 
Meditarranean fruit fly (Ceratitis capitata) was investigated. 
Three different populations (one laboratory and two wild 
populations) were used for this study. To analyze the 
pheromone composition of these three populations, the 
combination of two dimensional gas chromatography with 
time-of-flight mass spectrometric detection, gas 
chromatography coupled to electroantennographic detection, 
and statistical methods were used. Quantitative and 
qualitative differences in the male emanation composition 
were confirmed with chemical analyses (Figure 1) and 
statistics (Figure 2). Fourteen antennally active compounds 

were detected by GC-EAD analyses of the male emanation of 
three C. capitata populations. The volatiles, isomenthone, 
β-pinene, ethyl octanoate, indole, geraniol, bornyl acetate, 
geranyl acetone, and (E)-caryophyllene are newly reported 
EAD active constituents of the male pheromone (Vaníčková et 
al., 2012a). 

Figure 3: Cuticular hydrocarbon profiles obtained by gas 
chromatography (GC-EI/MS) of the hexane extract of 
twenty-day-old virgin male (A) and female (B) A. fraterculus. 
Abbreviations:  IS1 – internal standard 1; IS2 – internal 
standard 2.

Another object of this study was to search for taxonomic 
markers using cuticular hydrocarbons in order to resolve the 
A. fraterculus and Ceratitis FAR species complexes. Age- and 
sex-specific differences were investigated in the South 
American fruit fly (Anastrepha fratreculus; Argentina, 
Tucuman) in order to provide an initial study for further 
evaluation of the species hidden inside the A. fraterculus 
complex. With the help of mass spectrometric methods 
(Figure 3) and statistics (Figure 4), the gender- and 
age-specific differences were described (Vaníčková et al., 
2012b). Furthermore, the Afro-tropical group of fruit flies 
called the Ceratitis FAR complex, including C. fasciventris, C. 
anonae and C. rosa, were investigated for species- and 
sex-specific differences in cuticular hydrocarbon profiles. The 
chemical and statistical analyses revealed specific 
compounds, which may be used for chemotaxonomic 
resolution of this species complex.

Number 12 February 2013
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Figure 4:  Discriminant analysis of A. fraterculus male (red) 
and female (blue) CHC profiles, based on nine principal 
components extracted from the 53 CHC compounds 
analyzed (some peaks had to be combined as they were not 
always clearly separated in the GC profile, and some others 
could not always be reliably detected and were thus omitted 
from the analysis). The first three discriminant functions that 
cumulatively retained 80.0% of the variance are given. The 
colors represent ten age groups of both females and males, 
respectively (days 0 to 30 after eclosion). The lines connect 
samples to their age-group centroids. The arrows indicate 
the changes in CHC profiles with increasing age for males 
(red) and females (blue). Note that the chemical profiles of 
the males and females are very similar during the first days 
after eclosion but diverge strongly after 1–2 weeks.

With the help of molecular biology, the two genes, COII and 
ITS1, were studied in two different A. fraterculus 
populations. The results of these analyses showed these 
genes were not, in fact, useful for determining genetic 

differences among populations. Broader molecular analyses 
from a much larger number of specimens coming from more 
geographical regions will be necessary for the resolution of 
the A. fraterculus complex.
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Lucie Vaníčková started her Ph.D. in September 2008 at the 
Institute of Chemical Technology and at the Institute of 
Organic Chemistry and Biochemistry ASCR, Prague (Czech 
Republic), in collaboration with the Max Planck Institute for 
Chemical Ecology, Jena (Germany), the International Atomic 
Energy Agency, Vienna (Austria), the Universidade Federal 
Alagoas, Maceio (Brazil), the Royal Museum for Central Africa, 
Entomology Section, Tervuren (Belgium) and African Insect 
Science for Food and Health, Nairobi (Kenya).

On September 26th 2012, she successfully defended her Ph.D. 
thesis entitled “Chemical ecology of fruit flies: genera Ceratitis 
and Anastrepha (Diptera: Tephritidae)”.

In her thesis, the chemical communication involved in fruit 
flies (Diptera: Tephritidae) was investigated by means of 
modern analytical methods claiming to (i) characterize the 
differences in sex pheromone composition of different popu-
lations of one of the most destructive crop pest, the Mediter-
ranean fruit fly Ceratitis capitata, (ii) identify the composition 
of the cuticular hydrocarbons possibly used in the chemical 
communication of the South American fruit fly Anastrepha 
fraterculus, with respect to the age and sex, (iii) examine the 
use of cuticular hydrocarbons as a diagnostic tool for distin-
guishing the species hidden in Ceratitis FAR complex, and (iiii) 
conduct molecular genetic studies for distinguishing popula-
tions in A. fraterculus complex.

The results obtained during her PhD made an important 
contribution to the Co-ordinated Research Programme of the 
FAO/IAEA on ‘Resolution of Cryptic Species Complexes of 
Tephritid Pests to Overcome Constraints to SIT Application and 
International Trade’.

Dr. Vaníčková’s research has been supported by funding from 
the following institutions: International Atomic Energy 
Agency, the Academy of Sciences of the Czech Republic, the 
Max Planck Institute for Chemical Ecology (MPI CE), and the 
Universidade Federal Alagoas, Brazil (UFAL). The fellowships 
at the MPI CE were supported by the German Academic 
Exchange Service (DAAD) and by the Ministry of Education, 
Youth and Sports of the Czech Republic (ERASMUS program). 
The fellowship at the Universidade Federal Alagoas, Brazil was 
partially supported by the Hlávka foundation. 

She is currently working as scientific researcher at the 
Institute of Organic Chemistry and Biochemistry, ASCR Prague, 
Czech Republic, and since 2013 she will start her Postdoctoral 
fellowship at the UFAL, founded by Conselho Nacional de 
Desenvolvimento Científico e Tecnológico, Brazil.

Dr. Lucie Vaníčková
Institute of Organic Chemistry and Biochemistry of the AS CR, 
v.v.i., Flemingovo nám. 2, CZ-166 10 Prague 6, Czech Republic
lucielisboa@gmail.com
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Contact person
Please provide name and contact details for the person who is 
in charge of the proposal.

Budget estimate
Please provide a cost estimate for the congress. Usually we 
have a 3 day meeting and 100-150 participants. 

Provide a ‘business plan’ indicating potential sponsoring, 
contributions in kind, etc. Indicate estimates for the different 
expenditures and the expected income.

For your information: besides the national institutional and 
governmental sponsoring, international sponsors of previous 
TEAM and fruit fly meetings were usually from the 
agricultural/chemical industry, such as from Syngenta, Bayer, 
Certis and Dow AgroSciences. The FAO/IAEA unit has been 
providing assistance as well.

Where/when/what
Venue: Where will the meeting take place? What are the 
facilities at the meeting place? Keep in mind that we usually 
don’t work with parallel sessions but with one session, so a 
lecture hall that can accommodate all participants is required.

Date: Can you indicate an approximate period when you plan 
to hold the meeting? Take into account clashes with other 
conferences that could be of interest to (some of) the 
participants (e.g. entomology conferences, western 
hemisphere fruit fly meeting, program meetings of IAEA, etc.), 
as well as clashes nationally (big events taking place in your 
country; holidays etc).

Theme: What would be the main general theme of the 
meeting?

Practicalities
Registration fee: How much would the registration fee be? 
Keep in mind that we try to keep this as low as possible (e.g. 
150 Euro for the 2012 Kolymbari meeting) in order to allow 
participation of as many people as possible.

What would be included in registration fee, and if not 
included, what would be the approximate price for additional 
costs such as lunches, dinners, conference dinner and 
excursions per participant?

Transport: How to reach the country? (average cost of flights 
from Europe, Middle East/Mediterranean, western, eastern 
or southern Africa). How to reach the venue from the port(s) 
of entry and cost for local transport or pick-up from/to airport 
organized by you?

Excursion: Suggestions for excursions (fruit fly related and/or 
not). Any places worthwhile visiting close to the venue of the 
meeting?

Accommodation: Will accommodation and meeting venue be 
situated together? What are the approximate 
accommodation costs? Can we provide accommodation for all 
participants at one place? What is the distance between 
accommodation and meeting venue? What are the transport 
modalities between hotels and meeting venue? 

Additional details
Selling argument: Explain in a few lines why we should select 
your site and proposal, rather than any of the others. This can 
be because of the unique setting, the proximity of major fruit 
fly research facilities, the availability of major fruit fly research 
groups, the geographic position (taking into account the first 
two meetings were in Europe), etc.

Website: A website providing all relevant information, should 
be set up. What will be accessible online through the website 
(abstract submission, booking hotels, registration)?. Who will 
be in charge of the website development and maintenance? 
How will announcements be circulated? Mailing lists? Links to 
social networks?

Scientific and Organizing Committee: The TEAM steering 
committee serves as the scientific committee of the meeting. 
Usually 2-3 members of the steering committee are also part 
of the organizing committee, if possible including local scien-
tists. Please provide a list of the members of the organizing 
committee and their respective roles. Please keep in mind 
that at least some of the members of the organizing commit-
tee should also be fruit fly researchers.  

Proceedings: We would like to continue the tradition of 
having proceedings published. It would be nice if we can stick 
with publishing a special issue in a peer reviewed journal. 
Please shortly provide information on how the proceedings 
will be edited and give potential journals that you contacted 
with this regard. 

If available…Some of these aspects are perhaps too prema-
ture to be known now already but if you have any ideas or 
suggestions about it, you can already indicate them: 
Suggested time schedules and deadlines; Tentative program, 
Tentative plenary/invited speakers; Formats of 
abstracts/posters.

Submission of Proposals
Please submit your proposal to Marc De Meyer (email: 
marc.de.meyer@africamuseum.be) no later than the end of 
April 2013.

NEXT INTERNATIONAL SYMPOSIUM OF TEAM:
INFORMATION FOR POTENTIAL ORGANIZERS

Number 12 February 2013

Reference list aimed to assist potential organizers of the next 
TEAM Meeting in preparing a proposal
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The Regional Symposium on the Management of Fruit Flies in 
Near East Countries, Hammamet, Tunisia, 6-8 November 
2012, was organized jointly by FAO, FAO-IAEA, AAEA, NEPPO, 
IOBC North Africa Commission, DG Plant Protection in Tunisia 
and the Tunisian Association of Plant Protection (ATPP).

The symposium provided a common forum for researchers, 
regulatory authorities, experts from extension services or 
advisory bodies, and the crop protection industry, NGOs, and 
many private sector and regional organizations, etc. It was a 
good occasion to share knowledge on fruit fly biology, 
phytosanitary and control measures, particularly surveillance/ 
monitoring, gaps and IPM strategy. Therefore, the available 
information related to the integrated management (IPM) of 
fruit flies was collected from different parts of the globe but 
especially from the Mediterranean region.

More than 100 participants took part in the symposium, 
coming from 23 countries in the Middle East, North Africa, 
Europe, Africa and Asia.
The symposium included several key speakers, oral presenta-
tions, posters, a round table and a field trip, and dealt mainly 
with the following issues:

•   Brief background, history and geographical distribution of   
fruit flies;

•   Biology, ecology, life cycle, host preferences and nature of 
damage of fruit flies;

•   Detection and phytosanitary measures (pathways);
•   Management strategies: 
•   Surveillance;
•   Semiochemicals (mass trapping, bait stations);
•   Sanitation (good agricultural practices);
•   Sterile Insect Technique (SIT);
•   Male Annihilation Technique (MAT);
•   Chemical control (present status of available active 

substances);
•   Contingency measures to respond to outbreaks;
•   Problems outside the Near East region, especially in 

Africa, Asia and South Europe;
•   Round table: conclusions, recommended IPM-fruit flies 

strategies;
•   Technical and tourist trip to Cap bon (Centre Technique 

des Agrumes – CTA), Tunisia.

Meriem M'saad Guerfali
Unité de Recherche: utilisation médicale et agricoles des 
techniques nucléaires CNSTN UR01, Centre National des 
Sciences et Technologies Nucléaires, Technopole Sidi Thabet, 
2020, Tunis, Tunisie
msaad_tn@yahoo.fr

REGIONAL SYMPOSIUM ON THE MANAGEMENT OF FRUIT FLIES 
IN NEAR EAST COUNTRIES (TUNISIA 6-8 NOVEMBER 2012)
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The 2nd International TEAM Meeting took place in Kolymbari 
on the island of Crete, from July 3 to 6, 2012. There were 
around 130 participants from approximately 40 countries 
attending the meeting, and more than 100 papers were 
presented as either oral or poster presentations. There was a 
good representation of the three geographic areas of TEAM 
both in participation and contributed papers. It was pleasure 
also to welcome fruit fly workers, from China, Australia, 
Central, South and North America.

The theme of the meeting was "Biological invasions of 
Tephritidae: ecological and economic impacts" and this was 
clearly reflected in the subjects of the presentations. 
Especially the invasive fruit fly, Bactrocera invadens, received 
a lot of attention with about 20 presentations dealing 

uniquely or predominantly with this species. But also the olive 
fruit fly, Bactrocera oleae, and the cherry fruit fly Rhagoletis 
cerasi featured prominently. The plenary lectures by Martin 
Aluja and Jim Carey provided interesting insights and 
challenging thoughts that sparked lively discussions. The 
relevance of the meeting's theme was amply shown by two 
interesting reports on further expansion of the range of some 
important invasive pests: Bactrocera zonata has spread 
southwards from Northern Africa into Sudan, which could put 
the whole of Sub-saharan Africa at risk. Bactrocera invadens is 
now also reported from Madagascar, causing concern in other 
parts of the Indian Ocean.

Attendance during the meeting reached high levels 
throughout all sessions (>80% of participants), indicating the 
interest of participants in the scientific part of the meeting. 
There were many graduate students and postdocs 
contributing high-level presentations. At the end of the 
meeting, awards for oral presentation were issued to Mark 
Kurt Schutze (post-doc from Brisbane, Australia) and Valentina 
Migani (student from Bremen, Germany and in collaboration 
with ICIPE, Nairobi). Poster awards were given to Domingos 
Raquene Cugala (Maputo, Mozambique), Amani Mohamed 
Khair Abbas (Shendi, Sudan) and Mitra Moezipour (Karaj, 
Iran).

The meeting as a whole, provided a deep scientific account on 
fruit fly biology, economics and management, in a very 
friendly and relaxed atmosphere. Marvellous food, and very 
pleasant weather re-inforced the friendly atmosphere which 
allowed the participants to interact freely. A special note of 
thanks to the Greek team who did a great job.

2ND INTERNATIONAL SYMPOSIUM OF TEAM KOLYMBARI 3-6 JULY 2012
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advisory bodies, and the crop protection industry, NGOs, and 
many private sector and regional organizations, etc. It was a 
good occasion to share knowledge on fruit fly biology, 
phytosanitary and control measures, particularly surveillance/ 
monitoring, gaps and IPM strategy. Therefore, the available 
information related to the integrated management (IPM) of 
fruit flies was collected from different parts of the globe but 
especially from the Mediterranean region.

More than 100 participants took part in the symposium, 
coming from 23 countries in the Middle East, North Africa, 
Europe, Africa and Asia.
The symposium included several key speakers, oral presenta-
tions, posters, a round table and a field trip, and dealt mainly 
with the following issues:

•   Brief background, history and geographical distribution of   
fruit flies;

•   Biology, ecology, life cycle, host preferences and nature of 
damage of fruit flies;

•   Detection and phytosanitary measures (pathways);
•   Management strategies: 
•   Surveillance;
•   Semiochemicals (mass trapping, bait stations);
•   Sanitation (good agricultural practices);
•   Sterile Insect Technique (SIT);
•   Male Annihilation Technique (MAT);
•   Chemical control (present status of available active 

substances);
•   Contingency measures to respond to outbreaks;
•   Problems outside the Near East region, especially in 

Africa, Asia and South Europe;
•   Round table: conclusions, recommended IPM-fruit flies 

strategies;
•   Technical and tourist trip to Cap bon (Centre Technique 

des Agrumes – CTA), Tunisia.
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The meeting was also a moment of reflection on the future 
of TEAM after eight years after it inception. It was considered 
the opportune moment to 'refresh' the TEAM steering 
committee. Slawomir Lux, David Nestel, Rui Pereira and 
Serge Quilici decided to step down. These people were 
thanked for their input over all these years, and for their 
passionate contribution to establish TEAM as an independ-
ent, scientific organization with such a broad international 

acknowledgment. They are replaced by four new members: 
Marc De Meyer, Helene Delatte, Maulid Mwatawala, and 
Antonio Sinzogan. Nikos Papadopoulos, after serving for 
eight years, decided to step down as chair of the TEAM steer-
ing committee and Marc De Meyer was elected as the new 
chairman. We have no doubt that the excellent work of 
TEAM, as was shown over the previous years, will be contin-
ued by this new committee and are looking forward to 
interact with all fruit fly researchers from Europe, Africa and 
the Middle East, as well as with colleagues worldwide.

The Organising Committee of the second TEAM Meeting has 
acknowledged Dr. Brian Barnes and Dr. Aristides Economo-
poulos as two of the most dedicated and internationally 
known researchers in many aspects of fruit fly research. In 
recognition of their outstanding contribution for a range of 
accomplishments, including contributions to research and 
practice, dedication to fruit fly community and groundbreak-
ing work in entomology, the Organising Committee of the 
second TEAM meeting has decided to award both of them 
with the special TEAM AWARD in a special ceremony held 
during the Meeting.
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Photos: Nikos Kouloussis
(This article also appeared in Fruit Fly News #23)
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