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No. 16 June 2015 

 

TO OUR READERS 

 
Dear TEAM members, 
 
This editorial is written at one of the first warm summer 
evenings in western Europe. While some of us are 
preparing for holidays, others are busy in the field, 
while still others are enjoying an austral autumn or 
facing the dry season after the long rains. One thing is 
for sure, fruit fly activities are ongoing no matter what 
season you are enjoying, witness of which are the 
different articles and news items in this newsletter. 
 
First of all, we have to announce a change in the 
editorial committee of the TEAM newsletter. Sunday 
Ekesi of the International Centre for Insect Physiology 
and Ecology at Nairobi, Kenya, has requested to step 
down as editorial member because of too many other 
professional commitments and duties. Sunday has 
been associated with TEAM and its newsletter from 
the early start, actively involved in different fruit fly 
initiatives in Africa and beyond. We truly appreciate 
the time and energy that Sunday has dedicated to the 
TEAM newsletter in the previous years and would like 
to thank him on behalf of the whole TEAM community. 
Of course, his stepping down as editorial member of 
the newsletter does not mean that Sunday is 
abandoning all fruit fly activities. On the contrary, he 
remains fully involved in the field of tephritid research. 
 
His place on the editorial committee will be taken up 
by Chris Weldon. Chris is a senior lecturer and 
researcher at the University of Pretoria but has 
previously been active in the fruit fly world, albeit on 
another continent: Australia (cf short biography in this 
newsletter). He is currently focusing on research with 
regard to functional and behavioural responses of fruit 
flies to environmental conditions. We warmly welcome 
Chris to our committee and are looking forward to his 
input in the newsletter. 
 
Given Chris’ geographical wanderings, this brings us 
automatically to one of the other news items: our 
colleagues of the eastern hemisphere have revived 
the regional work group: TAAO or tephritid workers of 
Asia, Australia, and Oceania. You may read a short 
introduction to TAAO in this newsletter by their 
chairman, Mark Schutze of the University of 
Queensland. 
 
Further to this, we bring you the latest update on the 
forthcoming TEAM meeting that will take place next 

year at Stellenbosch in South Africa. This is less than 
one year away and preparations are ongoing. The 
organizing committee has developed a website where 
you can find the first information and through which 
you can submit abstracts. Over the forthcoming 
months, this information will be expanded and updated 
so that you can all start preparing for this exciting 
meeting. We hope you will be attending in large 
numbers. 
 
Also the newsletter includes the usual items such as 
the invited paper. This time Solana Abraham and 
Diana Pérez-Staples of, respectively, Argentina and 
Mexico, present their research on the sexual behavior 
of Anastrepha species, in particular the mating 
behavior and its implications in SIT. The young 
researcher who is presenting her work this time is 
Minette Karsten of Stellenbosch University. Minette 
recently defended her PhD research dealing with 
population genetic structure and abundance of 
Ceratitis species of agricultural importance in South 

Africa. These and other interesting readings will fill this 
latest issue of the TEAM newsletter.  
 
Unfortunately, this newsletter also contains some very 
sad news. As most of you will be aware, a few months 
ago Serge Quilici of CIRAD La Réunion passed away 
after a long illness. Serge was a household name in 
the world of fruit flies, both in Africa and worldwide. He 
has been involved in fruit fly research for several 
decades and his impact cannot be overestimated. The 
number of students and young researchers he guided, 
the amount of research activities he initiated and 
conducted, and the number of times he assisted 
friends and colleagues with his perpetual kindness, 
are countless. He is leaving a real void and he will be 
sorely missed. His colleague, Jean-François 
Vayssières, wrote a short obituary in honor of Serge. 
For those enjoying early summer days, autumnal 
evenings or tropic sunsets, raise your glass and drink 
a toast to our dear friend Serge. 
 
Marc De Meyer 
Chairman of TEAM Steering Committee 
marc.de.meyer@africamuseum.be 
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EJACULATE DYNAMICS IN ANASTREPHA AND THEIR POST-COPULATORY 
EFFECTS ON FEMALES 

  
The Sterile Insect Technique (SIT) is an 
environmentally friendly method widely used to control 
certain insect species of economic importance. The 
success of this technique depends on the ability of 
sterile males to compete with wild males and mate 
with wild females, thus producing non-viable progeny. 
Once sterile males are released into target areas, they 
need to survive, forage, mature sexually, locate 
adequate sites for attracting females, and emit high 
quality and enough quantity of pheromone at the time 
of day when wild females will be receptive (Hendrichs 
et al., 2002). Upon arrival of attracted females to 
sterile male territory, the male needs to perform all 
steps of courtship in a correct order and stereotypic 
pattern to be preferred over wild-type competing 
males. For species where a bisexual mass-reared 
strain is produced, sterile males must avoid sterile 
females, which are usually less choosy than wild 
females, and instead direct their “attention” to wild 
females. As an example, in the Mexican fruit fly, 
Anastrepha ludens, Orozco and colleagues (2013) 
have estimated that up to 20% of matings can be 
monopolized by sterile females. 
 

 
 
Anastrepha ludens. 
 
 
Studies have demonstrated that sterile males differ 
from wild males in some of the sexual behaviors they 
express (reviewed in Cayol, 2000; Pérez-Staples et 
al., 2013). For example, in various species, sterile 
males start calling earlier than wild males, which may 
lead to a temporal dissociation between wild females 
being receptive and sterile males calling 
(Papadopoulos et al., 1998; Weldon, 2005; Orozco-
Dávila et al., 2007; Pérez-Staples et al., 2009). This 
may imply that, by the time wild females may be 
interested in looking for males, sterile males could 
have depleted their energy by calling at the wrong time 
of day. For that reasons, there have been many efforts 
in improving the sexual competitiveness of sterile 
males, mostly through the use of post-teneral 
treatments (reviewed in Pereira et al., 2013). 

As if that long list of steps was not enough of a hurdle 
for the sterile male, their challenge does not end with 
copulation. Once intromission has occurred, they need 
to transfer the ejaculate and perform copulatory 
courtship, which is quite complex both internally and 
externally (Eberhard & Pereira, 1993; Eberhard, 2005; 
Briceño et al., 2011). These spermatozoa damaged by 
irradiation should render the female infertile and 
furthermore, should inhibit her from remating with 
another male. All of the obstacles that the sterile male 
needs to overcome is what Professor Boaz Yuval has 
called the “fruit fly Olympics”. 
 
Now we know that sexual selection does not end with 
the act of copulation, but carries on after mating 
(Birkhead, 2010). Regarding pre-copulatory behavior, 
the identity of the male characteristics that females 
prefer is still under debate. In terms of SIT, whether 
there is strong selection for males of certain sizes or 
conditions is particularly crucial. However, female 
choice may not be that important in species where the 
role of pre-copulatory courtship is limited, such as in 
flies of the Rhagoletis genus, and it may even vary 
within lekking species. Within the genus Anastrepha, 
we can probably define A. ludens females as less 
choosy than the West Indies fruit fly A. obliqua, while 
the guava fruit fly A. striata is highly selective. Indeed, 
in A. striata up to 13 mating attempts may occur, 
where a male mounts a female but there is no transfer 
of the ejaculate before an actual copulation (Aluja et 
al., 1993; Pérez-Staples & Aluja, 2004). 
 
Compared to pre-copulatory behavior we know even 
less about what occurs during copulation, where a 
process such as cryptic female choice may operate. 
Copulation duration is quite long in most tephritids 
and, within the Anastrepha species that have been 
studied, copulation can range from approximately 20 
minutes to more than 5 hours (Aluja et al., 2000). In A. 
ludens, although there is no pre-copulatory 
discrimination between siblings, copulation duration is 
longer between siblings than between non-siblings 
(Aluja et al., 2009a). This suggests that there are 
internal recognition mechanisms or external cuticular 
hydrocarbons that can be detected during copulation. 
However, there are still many other fascinating 
questions that remain to be answered, such as: What 
else may the female be detecting during copulation? 
What information may be transmitted during this time?  
 
Seminal fluid 

After mating, females experience several behavioral 
changes such as a reduction of sexual receptivity, an 
increase in oviposition, and a switch in olfactory 
behavior from male pheromones to host odors (Perry 
et al., 2013). In some insect species, substances 
transferred within the ejaculate produced in the male 
reproductive tract induce these changes. In particular, 
the male accessory glands produce peptides and 
other molecules that are transferred to the female 
along with sperm during copulation. Accessory gland 
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products (AGPs) have fascinating effects on females: 
they can have antimicrobial functions, help in the 
storage and maintenance of sperm viability, form 
mating plugs, increase feeding and even increase 
excretion (Avila et al., 2011; Apger-McGlaughon & 
Wolfner, 2013). In the Queensland fruit fly, Bactrocera 
tryoni, work in Professor Phil Taylor´s lab has shown 
that these substances end up all over the female body, 
as far away as the head (Radhakrishnan et al., 2008). 
They have been defined as “gifts that keep on giving” 
(Wolfner, 2002), since they can have far reaching 
effects. One of the most intriguing of these AGPs is 
the Drosophila “sex peptide”, which is able to turn off 

female sexual receptivity (Wolfner, 2002; Chapman et 
al., 2003). 
 
The function of AGPs has been studied in only a few 
tephritid species such as the Mediterranean fruit fly 
Ceratitis capitata, the Caribbean fruit fly A. suspensa, 
and B. tryoni (Jang, 1995; Radhakrishnan & Taylor, 
2007; Lentz et al., 2009), and recently in the South 
American fruit fly A. fraterculus and A. ludens 
(Abraham et al., 2012; 2014). The last two species 
share relatively similar life histories but they greatly 
differ in the function of AGPs. Anastrepha fraterculus 
is an important agricultural pest in Argentina, while A. 
ludens is the worst horticultural pest in Mexico. The 
mating system of these two species is similar to some 
extent since they both form leks. While we have no 
information on their remating rates in the wild, under 
laboratory conditions wild females of both species 
exhibit low remating rates (5-20%) (Aluja et al., 2009b; 
Abraham et al., 2011a). On the other hand, laboratory 
populations of A. fraterculus also exhibit low female 
remating rates (5-15%), contrary to mass-reared A. 
ludens (20-80%) (Aluja et al., 2009b; Abraham et al., 
2011a; Abraham et al., 2014; Meza et al., 2014). 
 
The differences between A. fraterculus and A. ludens 
are also evident in the function of AGPs. Injection of 
male AGPs into A. fraterculus female effectively 

reduces female receptivity two days after injections, 
compared to virgin control females that had been 
injected with saline only (Abraham et al., 2012). 
Moreover, extrinsic factors such as the strain of fruit 
flies, male diet, male hormonal treatment and male 
irradiation affect the capacity of these proteins to 
modulate female receptivity. Contrary to A. fraterculus, 
the injections of aqueous homogenates of AGPs did 
not inhibit A. ludens female receptivity two days after 

injection, regardless of the strain of females (wild or 
mass-reared) (Abraham et al., 2014), and under 
identical methodology to that used for A. fraterculus. 
We lack information on whether there are long-term 
effects on female receptivity in A. ludens. 
 
AGPs can also benefit the female. For example, when 
a female A. striata mates with a mature virgin male, 

her longevity increases compared to a female that had 
mated with a non-virgin male (Pérez-Staples & Aluja, 
2004). In contrast, in A. obliqua females lived longer 
when mated with a non-virgin male (Pérez-Staples et 
al., 2008). This difference was not as dramatic as in A. 
striata, but nevertheless an A. obliqua female mating 
with a virgin male lived a mean of 67 days while a 
female that had mated with non-virgin male (with 6 
previous matings on the same day!) lived a mean of 

95 days (Pérez-Staples et al., 2008). If males “spend” 
their ejaculate after mating repeatedly, then this effect 
on longevity can perhaps be attributed to substances 
transferred in the ejaculate. For A. obliqua a male that 

has mated up to 6 times may be depleted of these 
substances. While these substances could be 
beneficial in the case of A. striata they could be 
detrimental in the case of A. obliqua. Likewise in D. 
melanogaster toxic substances transferred in the 
ejaculate decrease female longevity (Chapman et al., 
1995). In the case of A. striata, the longevity effect 
cannot be attributed solely to the seminal fluid, 
because males “kiss” females repeatedly before 
intromission. Thus, this increase in longevity could 
also be due to this pre-copulatory trophallaxis where 
males provide females with a substance through 
labellum-to-labellum contact. 
 
A further piece of evidence suggests that there may be 
ejaculate derived nutrients in Anastrepha. For female 
A. ludens, longevity is shorter when mating with a 

male fed sugar every third day, compared to a male 
fed protein (yeast hydrolysate) every day (Aluja et al., 
2008). However, although male derived substances 
can be traced in the ovaries and body, only a very 
small amount was detected in female A. suspensa 
(Sivinski, 1987). 
 
Remating 

It is well regarded that the success of SIT depends 
also on the remating frequency of wild females that 
had first mated to a sterile male, especially if remating 
involves a wild male. The mechanism by which males 
inhibit female receptivity can depend on different 
components of the male ejaculate, such as AGPs or 
sperm, as well as on the behavior during copulation 
(Mossinson & Yuval, 2003). The factors and 
mechanisms that modulate female receptivity can 
contribute to control fruit fly populations and in addition 
opens up intriguing questions with respect to sexual 
conflict over remating. 
 
Within the genus Anastrepha, as we have seen there 
is no consensus on the effect of AGPs in mating 
inhibition. In A. ludens there is no effect of AGPs on 
female remating (Abraham et al., 2014). In A. 
suspensa no effect was found either (Lentz et al., 
2009), although in that study a high male dose 
equivalent was used which could surpass a natural 
dose (Radhakrishnan & Taylor, 2007). In A. 
fraterculus, AGPs do inhibit female remating (Abraham 
et al., 2012). In A. obliqua there are indications 
suggesting that AGPs may have an effect on remating 
inhibition. Anastrepha obliqua wild females are more 

likely to remate when mating with a previously mated 
male (Pérez-Staples et al., 2008). Since there is no 
sperm depletion when males mate repeatedly (Pérez-
Staples & Aluja, 2006), then there could be a depletion 
of the other component of the ejaculate (i.e. AGPs), 
and that component could be the responsible for the 
increased remating rate in this species. Thus, a highly 
successful male that can mate with many females 
consecutively in the same day may become AGP 
depleted. 
 
There are also vast differences in remating rates 
between wild and mass reared A. ludens females. In 
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fact, there is practically no remating inhibition in mass-
reared A. ludens females (Meza et al., 2014). This 
does not seem to be attributable to the type of male 
they have mated with. That is, wild or sterile males are 
just as likely to inhibit a wild female but both are 
unlikely to inhibit the remating of a mass-reared 
female (Abraham et al., 2014). We are currently 
evaluating the transcriptome of these strains to try and 
better understand this phenomenon. 
 
Questions remain as to what benefit females receive 
from additional matings. For A. fraterculus, fecundity 
was higher for polyandrous females compared to 
monandrous females (Abraham et al., 2011a). 
Furthermore, when females were prevented from 
remating, egg hatch (a measure of fertility) dropped. 
As more fecund females remate more often, then high-
quality females may need extra sperm, suggesting that 
remating may be a response to sperm depletion 
(Abraham et al., 2011a). 
 
Sperm storage 

Female insects can store sperm for long periods of 
time. Sperm can be stored in the spermathecae or the 
fertilization chamber (also ventral receptacle). The 
spermathecae are the long-term sperm storage 
organs, while the ventral receptacle stores sperm that 
is going to be used readily (short-term sperm storage 
organs). Even 15 days after a mating, a female can 
have fresh sperm delivered from the spermathecae to 
the ventral receptacle (Pérez-Staples et al., 2007). 
 
The number of sperm cells stored in the female 
reproductive tract is strongly affected by the diet of the 
male partner (Abraham et al. 2011b), but not by the 
application of juvenile hormone or irradiation on males 
(Abraham et al., 2013). In A. ludens, female diet 

influenced the number of sperm stored but this effect 
was not evident immediately after mating. Twelve 
hours after mating, sperm reserves were higher in 
females with continuous access to protein compared 
to females fed eight days with protein and then eight 
days with sugar (Pérez-Staples et al., 2014). 
 
In A. fraterculus, a larger number of sperm is stored in 

the three female spermathecae, while the ventral 
receptacle stores only 10% of the total number of 
sperm (Abraham et al. 2011b). This is to date the 
Anastrepha species with the lowest amount of sperm 
found in the ventral receptacle, compared to what has 
been reported in other Anastrepha species, such as A. 
suspensa, A. obliqua, A. spatulata and A. ludens 
where anywhere from 64 to 23% of sperm can be 
stored in the ventral receptacle (Fritz 2004; Pérez-
Staples & Aluja 2006; Pérez-Staples et al., 2014) (Fig. 
1). Experiments interrupting copulations at different 
times have shown that the ventral receptacle is filled 
first and is continuously replenished (Pérez-Staples et 
al., 2014; Thomas et al., 2014). In the context of SIT, 
checking for sperm in the ventral receptacle may be a 
more reliable measure of whether wild females have 
mated than checking the spermathecae (Thomas et 
al., 2014; but see Abraham et al., 2011b). 
 
 

 
 
Figure 1. Percentage of sperm stored in the ventral 

receptacle in different tephritids (references in text). 
 
 
Since in Anastrepha there are four sperm storage 
organs (three spermathecae and the ventral 
receptacle), one would think that there is a large 
opportunity for sperm competition from different males. 
However, for Anastrepha there is no information on 
the proportion of paternity that a second male could 
win (P2 values). While we lack such information as 
that on Ceratitis capitata on sperm mixing and 

stratification from different males (Scolari et al., 2014), 
the recent transgenic strain of A. ludens (Meza et al., 
2011) will allow this evaluation in the near future. 
Alternatively, paternity values can be obtained using 
sterile males (e.g., Collins et al., 2012). Recently, we 
have shown that there is considerable plastic 
response to rival males in A. fraterculus, with sperm 
allocation increasing when there are more rivals during 
mating (Abraham et al., in press). 
 
Conclusions 

Considering the differences presented above 
regarding the mating behavior among Anastrepha 
species, there are some broad generalizations 
regarding the post-copulatory behavior that can be 
postulated. Females are polyandrous (some more 
than others) and they can store sperm in multiples 
organs for a long time. The mechanism by which 
female remating is inhibited seems to vary in 
importance between sperm, AGPs and perhaps stimuli 

during copulation. This is a fascinating field where 
post-copulatory process such as sperm competition 
and cryptic female choice can operate independently, 
sequentially or complementary. Because the control of 
tephritid species involves the Sterile Insect Technique, 
a full understanding on what turns a female mating 
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propensity “on or off” and what factors can affect this 
behavior such as post-teneral treatments should be 
investigated. 
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Many of the species in the Tephritidae family have an 
Afrotropical (De Meyer 2000; De Meyer 2005; Barr & 
McPheron 2006) or Asian (Drew et al. 2005) origin but 
have subsequently spread to locations outside of their 
natural ranges and some have become highly invasive 
in their new introduced range. Research in the field of 
biological invasions has increased dramatically in the 
last two decades, especially research on the impact of 
human activities such as transport, travel and 
international trade on new invasions (Sakai et al. 
2001; Perrings et al. 2005; Meyerson & Mooney 2007; 
Hulme 2009). Different stages of invasion have been 
proposed (Blackburn et al. 2011), each stage posing 
different barriers that must be overcome by the 
organism for it to become established. Propagule 
pressure, including number and frequency of 
individuals introduced (Lockwood et al. 2009), have 
shown to be one of the most important factors in 
determining the initial colonization of a species 
(Lockwood et al. 2005; Lockwood et al. 2009; 

Simberloff 2009a; Blackburn et al. 2013; Szűcs et al. 
2014). 
 
Data from population genetic studies have shown to 
be, to some extent, useful in measuring and predicting 
the outcome of different management practices (Mazzi 
& Dorn 2012). Measures of effective population size 
and movement (gene flow) between sites under 
different types of management schemes can aid in 
choosing the better method for the specific pest (Kirk 
et al. 2013). Additionally, genetic tools can help 

distinguish between endemism and outbreak in an 
area and allow the inference of the source of the 
invasion (Malacrida et al 2007). Understanding 
dispersal of organisms as well as their demography 
can help identify new invasions, facilitate monitoring of 
already established species in a region and aid the 
prevention of new introductions (Estoup & Guilemaud 
2010; Kirk et al. 2013). Population genetics have been 

shown to be useful to investigate the colonization 
process, routes of invasion and the underlying 
evolutionary forces that shape population structure in 
an array of tephritids (e.g. Bonizzoni et al. 2001, 2004; 
Gilchrist & Meats 2009; Aketarawong et al. 2014). 
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Figure 1 Assignment results from STRUCTURE and 
for K=2 for 14 Ceratitis capitata populations. 
 
 
In South Africa, two species of the genus Ceratitis 
MacLeay are of economic importance: C. capitata 
(Mediterranean fruit fly) and C. rosa (Natal fruit fly). In 

this dissertation I made use of different fruit fly species 
in examples of research avenues that can aid the 
management of invasive pest species in each stage of 
the invasion process and inform integrated pest 
management plans in South Africa and worldwide. The 
specific aims of this dissertation were, therefore, to (i) 
investigate seasonal variation in fruit fly abundance in 
orchards and natural vegetation in the Western Cape 
to determine whether natural vegetation is used as 
possible refugia; (ii) to investigate macrogeographic 
population structure of C. capitata with a focus on 
southern Africa to reconstruct and test C. capitata’s 

invasion pathway using a Bayesian framework; (iii) to 
investigate the population genetic structure, using 
molecular and morphological markers, to estimate 
gene flow and dispersal ability of C. rosa in South 

Africa. In this article we will focus on the results and 
conclusions from the latter two objectives. 
 
Knowledge of how effective interceptions and 
quarantine measures are in preventing new biological 
invasions is of paramount importance for maintaining 
ecosystem function in a rapidly changing world. Using 
microsatellites we calculated measures of genetic 
diversity and determined population structure. 
Moreover, we reconstructed and tested eighteen 
invasion pathway scenarios in a Bayesian framework 
using ABC modelling. We showed a decrease in 
genetic diversity outside the native range (Africa) into 
the introduced range (Australia, Greece, Guatemala 
and Madeira). We found a clear pattern of population 
structure between Africa and all other locations 
sampled in the introduced range (Australia, Greece, 
Guatemala and Madeira) (Figure 1). Burgers Hall 

(South Africa) was the only exception and grouped 
more closely with those locations in the introduced 
range (Australia, Greece, Guatemala and Madeira) 
possibly indicating recent migration of C. capitata 

individuals into this population from outside of the 
native range. Consequently, it seems probable that 
there are low levels of connectivity between the 
African continent and the introduced range except for 
the re-introduction into Burgers Hall, although high 
levels of connectivity exist on a regional scale. This 
does not bode well for the fruit industry on the African 
continent, and especially in the prevention of new 
invasions into a previously pest-free region. A case in 
point is that of Bactrocera invadens (recently put in 
synonymy with B. dorsalis) which, after its introduction 
to the African continent in 2003 (Lux et al. 2003), has 
spread over large parts of the continent despite 
extensive quarantine and eradication efforts (De 
Meyer et al. 2010). Moreover, all locations in the 
introduced range are structured into separate clusters, 
indicating a lack of movement between these locations 
(Figure 2). The most likely invasion pathway scenario 
for Ceratitis capitata closely matched the historical 
records, with an initial colonization of Europe from 
Africa and a secondary colonization of Australia from 
Europe. Moreover, we show an introduction from 
Greece to the Americas and, finally, a back 
introduction into South Africa from Europe. Given the 
lack of new introductions into colonized (non-African) 
locations despite increasing trade, and apart from the 
initial invasion and establishment of the species 
outside of Africa, we conclude that quarantine and 
interception measures have been largely successful to 
date. 
 
At a coarse sampling resolution across Africa C. rosa 
is genetically structured into two morphotypes (R1 and 
R2), with the two morphotypes occurring sympatrically 
in the north of South Africa (Virgilio et al. 2013). The 
spatial distribution of these morphotypes, and the 
population structure and connectivity between different 
pest-occupied sites at a fine resolution, has not been 
examined previously despite their importance for 
understanding the pest’s invasion ability. Using 
information from microsatellites and geometric 
morphometrics we investigated patterns of population 
structure and determined connectedness of pest-
occupied sites. We showed that C. rosa individuals 
from South Africa are largely from only one 
morphological type (R2) (Figure 3), despite including 
locations where individuals from both types (R1 and 
R2) were recovered previously (see Virgilio et al. 
2013). Within the R2 morphotype we found high 
genetic diversity and little to no population 
differentiation across all populations sampled (Figure 
3). Results from microsatellites were supported by 
results from wing shape. This indicates high levels of 
movement between different sites. This movement is 
likely characterised by natural dispersal (i.e. flight over 
short and long distances) and human-mediated 
dispersal through trade and human travel, however, 
disentangling natural dispersal and human-assisted 
dispersal is difficult at this time. Further work is 
required to ascertain whether the two morphotypes 
have different environmental niches, whether their 
abundance changes seasonally, or if these traits are  
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Figure 2 Assignment results from STRUCTURE for 

the African cluster at K=2 (A), the World cluster at K=4 
(B) and the sub-structure in the Guatemala and 
Greece cluster (C). 
 
 
 
 
sex-linked or under frequency-dependent selection. 
Overall, these results suggest high invasion potential 
of this species and that area-wide pest management 
should be undertaken on a country-wide scale. 
 
Balancing food production through sustainable 
agriculture with economic, social and political 
pressures is challenging. Despite the limits of available 
knowledge, there are some consistent themes 
emerging. These include the influence of humans on 
new invasions and pest mitigation, the interplay 
between species and different locations, dispersal 
distances hampering area-wide integrated pest 
management programs and propagule pressure. 
These high levels of dispersal in South Africa in both 
C. capitata and C. rosa play an important role in the 
successful implementation of an integrated pest 
management program, suggesting that population 
control measures should be implemented over much 
larger areas than is currently the case. 
 

 
 
Figure 3 STRUCTURE results for (A) 458 Ceratitis 

rosa individuals from 22 South African populations for 
K=2, (B) a subset of locations for 129 C. rosa 
individuals from five sampling locations matching 
those of Virgilio et al. (2013). 
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PEOPLE: MINETTE KARSTEN 

Minette Karsten commenced her PhD in Entomology 
in February 2012 at Stellenbosch University, South 
Africa. Her PhD entitled “Population genetic structure 
and abundance of two Ceratitis species (Tephritidae) 

of agricultural importance in South Africa” was 
completed in December 2014 under the supervision of 
Prof John S. Terblanche, Dr. Pia Addison and Prof 
Bettine Jansen van Vuuren.  
 

 
During her PhD she investigated the population 
genetic structure and invasion biology of two 

agriculturally important pest fruit fly species. Using 
molecular tools and geometric morphometrics 
methods, the research showed high connectivity 
between pest-occupied sites within South Africa and 
across the African continent for C. rosa. She also 
examined large scale (intercontinental) movement and 
tested invasion pathway hypotheses using a novel 
Bayesian statistical method for C. capitata. Results 

showed that apart from the initial invasion and 
establishment of the species outside of Africa, 
quarantine and interception measures have been 
largely successful. These results are critical to pest 
risk assessment and preventing further invasions by 
pest insects. 
 
Her interests include population genetics, invasion 
biology and the management of fruit flies. She is part 
of two larger research groups, an Integrated Pest 
Management group and the Applied Physiological 
Ecology Lab 
(http://insectphysiologicalecology.blogspot.com/). 
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CHRIS WELDON 
TEAM NEWSLETTER EDITORIAL COMMITTEE 

Dr. Chris Weldon is the new member of the editorial 
committee of the TEAM Newsletter.  
 
Chris has a track record of basic and applied research 
on pest Bactrocera and Ceratitis species. This work 
has encompassed the behaviour, ecology and 
physiology of these flies, which has benefitted their 
sustainable management. In particular, he has 
contributed to the use of the sterile insect technique 
for fruit fly suppression or eradication. He began 
working on fruit flies during his PhD studies at the 
University of Sydney, Australia. After being awarded 
the PhD in 2005, Chris continued his research on fruit 
flies as a postdoctoral fellow at Macquarie University, 
Australia (2006-2010) and Stellenbosch University 
(2010-2012), before commencing as a Lecturer in the 
Department of Zoology and Entomology at the 
University of Pretoria in 2012. Now a Senior Lecturer, 
his contribution to the field of tephritid biology and 
management was recognized with a C2 researcher 
rating from the South African National Research 
Foundation in 2013, as well as an Exceptional Young 
Researcher Award by the University of Pretoria in 
2014. His current research determines the thermal and 
water relations of tephritid and other fly species to 
understand their functional and behavioural responses 
to environmental conditions, establish whether 
tolerance of environmental extremes underlies their 
invasive potential, and to predict how climate change 
will influence their distribution. He has also 
commenced a project on the mechanisms and 

 
 
evolution of ageing in tephritid flies in collaboration 
with partners in South Africa, Germany and the United 
Kingdom. 
 
Chris Weldon 
Senior Lecturer - Entomology 
 
Flies of Economic Significance Research Group 
Department of Zoology and Entomology 
University of Pretoria 
South Africa 
cwweldon@zoology.up.ac.za

 
 

3RD INTERNATIONAL SYMPOSIUM OF TEAM 

 
 
Dear TEAM members 
 
The organizing committee for the 3

rd
 TEAM Meeting, 

which will take place in Stellenbosch next year (11-14 
April 2016), is currently in the process of preparing for 
the event. A website specifically for this meeting has 
been launched. Please check it out: 
 
http://teamfly2016.co.za/ 
 
You will notice that not all web pages are filled in or 
provide all details. These will be updated as details 

become available. Please fill in the electronic 
Expression of Interest form so that we can keep you 
informed of new developments. Also, start submitting 
abstracts so that the scientific committee can begin to 
evaluate the contributions of participants.  
 
We are hoping to see you all there!! 
 
On behalf of the organizing committee and TEAM 
steering committee, 
 
Marc De Meyer 
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A TRIBUTE TO SERGE QUILICI 

 
CIRAD has the profound regret to announce the 
untimely demise of our friend and colleague Serge 
Quilici, who passed away on February 28

th
, 2015 after 

a long and unequal struggle against his cancer. Serge 
started his career in 1983 at l’IRAT (former Institut de 
Recherches en Agronomie Tropicale, now integrated 
into CIRAD), to continue with IRFA (Institut de 
Recherches sur les Fruits et Agrumes) followed by a 
PhD in entomology at INRA (Institut National de la 
Recherche Agronomique) in Antibes, all in France, 
and a position as assistant professor at the Institut 
Agronomique et Vétérinaire Hassan II, in Rabat 
Morocco. 
 

 
 
He was a world renowned expert in fruit flies, major 
biotic constraints of fruit and vegetable crops in 
tropical and Mediterranean zones. Serge contributed 
significantly to improve the scientific knowledge on the 
biology and ecology of this important taxonomic group. 
Widely recognized for this scientific work, as well as 
for his human qualities, Serge was a longstanding 
member of the organizing committee of the 
International Congress of Fruit Flies, and of the 
Conférence Internationale Francophone 
d’Entomologie (CIFE), where he always enjoyed 
meeting with colleague entomologists from Africa, 
particularly those whom he supervised as PhD or MSc 
advisor. 
 

He was also an international expert working for the 
Ministère de l’Agriculture, de l’Agroalimentaire et de la 
Forêt (MAAF), the International Atomic Energy Agency 
(IAEA) and the United States Department of 
Agriculture (USDA). Under these auspices, he has 
carried out several missions within the most important 
fruit producing countries in the Mediterranean zone. 
 
Serge has always been very concerned by the 
practical application of his results, so he engaged 
early in his career with promoting integrated pest 
management in particularly within the International 
Organization of Biological Control (IOBC). His 
profound entomological knowledge has allowed him to 
develop several bio-technical methods for constantly 
improving trapping systems, and biological control 
approaches by successfully establishing 
hymenopteran parasitoids. 
 
He was also very keen in transferring his knowledge, 
e.g. by teaching assignments, conference 
presentations, and technical guidelines and manuals. 
 
Serge was also a passionate naturalist, he was 
personally engaged in several committees under the 
Ministry of Environment, and he was also active in 
nature conservation. 
 
He was keen on passing on to all his collaborators, 
students and friends, his passion for research in quest 
for a sustainable agriculture, respectful of that 
biodiversity he loved so much. And he did so with a 
humility and consideration. 
 
Serge was a remarkable scientist and we will always 
remember him for his vast generosity, his 
inexhaustible availability and his great sense of humor. 
 
An immense loss to our community… un Grand 
Monsieur… we will miss him. 
 
Jean-François Vayssières 
CIRAD/IITA Benin 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 

 
TEAM Newsletter No. 16 (June 2015) 

 
12 

 
 

TRAINING COURSE ON FRUIT FLY TAXONOMY AND ECOLOGY 

 
From 4 to 20 May 2015, a training course in fruit fly 
taxonomy and ecology took place at the Sokoine 
University of Agriculture in Morogoro, Tanzania (SUA). 
This bi-annual training course, funded by the Belgian 
Development Co-operation, previously took place at 
the Royal Museum for Central Africa in Tervuren, 
Belgium (RMCA). Because of the longstanding 
collaboration between SUA and RMCA and the 
expertise that the former has developed over the last 
decade with regard to fruit fly research, it was decided 
to transfer this training course to Africa. This has the 
added advantage that the theoretical courses could be 
supplemented with fieldwork and on-site training and 
demonstration in trapping and rearing techniques. 
SUA has the necessary facilities to host such a 
course, including a horticultural orchard on the 
university premises. 
 
 

 
 

 
 
 

The course itself was organized by Maulid Mwatawala 
and his colleagues in the Department of Crop Science 
and Production of SUA, under the umbrella of the SUA 
Pest Management Centre. Additional administrative 
assistance was provided by the secretarial office at 
RMCA. The course was attended by 14 trainees from 
Benin, Burundi, Cameroon, Madagascar, Rwanda, 
South Africa, Tanzania, and Zimbabwe.  Lectures and 
practical courses covered topics such as taxonomy 
and identification of main tephritid pest species 
including molecular ID, trapping and rearing 
techniques, seasonality and population dynamics, host 
range and infestation rates, control mechanisms and 
quarantine regulations and issues. Maulid was 
assisted by lecturers and specialists from the RMCA 
(Marc De Meyer and Massimiliano Virgilio), USDA-
APHIS & University of Pretoria (Mervyn Mansell) and 
International Institute of Tropical Agriculture (Antonio 
Sinzogan). 
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REVIVAL OF TAAO 

 

 
 
Recently the Tephritid workers of Asia, Australia and 
Oceania have revived their network group, TAAO. We 
congratulate them on this initiative and welcome them 
to our group of regional networks. Mark Schutze of the 
School of Earth, Environment & Biological Sciences, at 
the Queensland University of Technology in Brisbane, 
Australia kindly provided a short introduction to TAAO: 
 
Starting in 2010 under the leadership of Abdel Bakri 
and Olivia Reynolds, the Tephritid workers of Asia, 
Australia and Oceania (TAAO) network was initiated to 
improve communication and collaboration among fruit 
fly workers across the region, much like our sister 
groups the ‘Tephritid workers in Europe, Africa and the 
Middle East’ (TEAM) and the Tephritid Workers of the 
Western Hemisphere (TWWH). 
 
A new team assumed responsibility for taking TAAO 
into the future in 2014, headed by Mark Schutze as 
the new Chair of the Steering Committee (SC). Joining 
Mark on the SC are Alvin Hee (Organising Chair 
TAAO-2016, Malaysia), Keng Hong Tan (Malaysia), 
Zhihong Li (China), Tati Suryati Syamsudin 
(Indonesia), Sujinda Thanaphum (Thailand), Suksom 
Chinvinijkul (Thailand), Kenji Tsuruta (Japan), 
Bonifacio Cayabyab (Philippines), Sandeep Singh 
(India), Phil Taylor (Australia), and last but not least, 
Annastasia Kawi (Papua New Guinea). 
 
One of the main goals of the new TAAO team is to 
work towards our first meeting, the inaugural TAAO 
Symposium scheduled for August 15-19 2016 in Kuala 
Lumpur, Malaysia. TAAO has also started producing a 
regular newsletter that comes out every 3-4 months 
and covers all fruit fly-related new from across the 
Asia, Oceanic, and Pacific region. 
 
More information can be found on the TAAO website: 
http://nucleus.iaea.org/sites/naipc/twd/Pages/TAAO.as
px 
 

 
 
 
Mark Schutze 
School of Earth, Environment & Biological Sciences 
Queensland University of Technology 
Brisbane, Australia 
m.schutze@qut.edu.au 
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FORTHCOMING MEETINGS 

 
XVIII INTERNATIONAL PLANT PROTECTION 
CONGRESS (IPPC 2015) 

24—27 August 2015 
Berlin, Germany 
http://www.ippc2015.de 
 
3

RD
 INTERNATIONAL SYMPOSIUM OF TEPHRITID 

WORKERS OF EUROPE, AFRICA AND THE 
MIDDLE EAST (TEAM) 

11—14 April 2016 
Stellenbosch, South Africa 
marc.de.meyer@africamuseum.be 
pia@sun.ac.za 
 
XXV INTERNATIONAL CONGRESS OF 
ENTOMOLOGY (ICE 2016) 

25—30 September 2016 
Orlando, Florida, USA 
http://www.ice2016orlando.org/ 
 
9

TH
 MEETING OF THE TEPHRITID WORKERS OF 

THE WESTERN HEMISPHERE (TWWH) 

October 2016 
Buenos Aires, Argentina 

 
1

st
 MEETING OF THE TEPHRITID WORKERS OF 

ASIA, AUSTRALIA, AND OCEANIA. (TAAO) 

15—18 August 2016 
Kuala Lumpur, Malaysia 
 
 
10

th
 INTERNATIONAL SYMPOSIUM ON FRUIT 

FLIES OF ECONOMIC IMPORTANCE (ISFFEI 2018) 

Tapachula, Chiapas, Mexico 
 
 
9

th
 INTERNATIONAL CONGRESS ON 

DIPTEROLOGY 

25-30 November 2018 
Stellenbosch, South Africa 
 
 
MEETINGS AND ACTIVITIES RELATED TO 
INTERNATIONAL ORGANISATION FOR 
BIOLOGICAL AND INTEGRATED CONTROL (IOBC) 

http://www.iobc-wprs.org/events/ 
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