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Nikos PaPadoPoulos
Chairman of the Steering Committee University of Thessaly,

School of Agriculture 38442 N. Ionia (Volos) Magnisias, Greece nikopap@uth.gr

It’s our pleasure to introduce the new layout of our newsletter. 
Thanks to the efforts of Sunday and his group in ICIPE this 
new format has been adopted, which will hopefully make 
the reading of our newsletter more enjoyable. Nevertheless, 
your contribution and support is the main force for the TEAM 
newsletter to continue accomplishing its aims. 

Last September in Valencia we have attended a very 
interesting and well organized International Fruit Fly 
Symposium. The Spanish group did an excellent job despite 
some unexpected difficulties they met. Publication of the 
Proceedings of the 8th IFFS in record time is yet another 
reason to congratulate them. 

In Valencia the TEAM Steering Committee initially and 
the meeting of the TEAM members ultimately made 
some important decisions. First, we welcome three new 
members in the TEAM steering committee. These are Aruna 
Manrakhan from South Africa, Beatriz Sabater from Spain, 
and Francesca Scolari from Italy. They replaced three of 
the founding members of TEAM who have stepped down 
as members of the steering committee after several years 
of contribution. Taking this opportunity I thank, on behalf 
of all TEAM members, Brian Barnes, Mariangela Bonizzoni 
and Massimo Cristofaro for their engagement, continuous 
support, innovative ideas, and positive energy that all these 
years kept TEAM moving ahead. It was a great pleasure for 
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me and all other members of the Steering 
Committee to work with Brian, Massimo 
and Mariangela and we count on their 
future support.

The picturesque village of Kolymbari, 
Crete, Greece, was selected as the venue 
for the 2nd TEAM meeting that will take 
place on the first week of July 2012. The 
first announcement is included in the 
current newsletter. Although the 2nd 
TEAM meeting predominantly focuses 
on the biological and economic impacts 
of Tephritid Invasion, contributions 
from a wider range of fruit fly research 
will be welcome. Following our earlier 
commitment, we keep registration fees 
at the lowest possible level and provide 
a limited number of scholarships for 
students and scientists from developing 
countries to participate to our meeting.

John Tereblanche and Casper 
Nyamukondiwa contribute the invited 
paper of the current issue. John and 
Casper, summarizing their recent work, 
touch a very interesting subject that 
concerns the thermal physiology of the 
Mediterranean (medfly) and the Natal fruit 
flies. Temperature regulates several basic 
biological processes in insects, determining 
also the geographic distribution of species. 
Variation in temperature tolerance might be 
a key mechanism explaining the differences 
in species geographic distribution and 
invasion dynamics at both a regional and a 
global scale. The current paper summarizes 
studies concerning effects of temperature 
extremes on Tephritids. It also covers four 
areas where the group of John has recently 

made significant contribution. In a series 
of comparative studies John, Casper and 
their co-workers explored (1) the effects of 
age, gender and feeding status on thermal 
limits to activity in adult medfly and natal 
fruit fly, (2) the relative importance of the 
ability of the two species to change thermal 
tolerance within a single generation, (3) 
basal and rapid plastic low temperature 
responses in both species, and (4) using 
adult flies, they tested whether fluctuating 
thermal regimes may alter climatic stress 
resistance and plastic responses to acute 
low and high temperature treatment as 
opposed to, changes in mean temperature 
at constant variability levels. Based on 
the results of the above studies it seems 
that plasticity of medfly response in acute 
thermal tolerance might be an important 
mechanism of surviving in invaded cooler, 
temperate habitats. Therefore, variation 
in thermal physiological response may 
explain the wider geographic distribution 
of medfly compared to that of the natal 
fruit fly. 

We also present here (1) the recently 
concluded Ph.D. thesis of Samia Elfekih 
on the “Genetic diversity and phylogeny 
of Tephritid populations (Ceratitis, Dacus, 
and Bactrocera) using mitochondrial DNA 
markers, (2) the West African Fruit Fly 
Initiative (WAFFI) and (3) an international 
project, funded by the Ministry of Foreign 
Affairs of Japan and coordinated by NICCOD 
(Nippon International Cooperation for 
Community Development), which provides 
support to Palestinian farmers to control 
the olive fly and improve olive production 
in the area.
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aN uPdaTE aNd OVErVIEW OF rECENT PrOGrESS IN THE
THErMaL PHYSIOLOGY OF CEraTITIS CaPITaTa aNd C. rOSa

Medfly is not the only tephritid with major invasion 
potential, and indeed, several other fruit flies (e.g. 
Bactrocera, Dacus spp.) have been introduced and 
successfully established in various locations around the 
world despite strict quarantine measures. In particular, 
the Natal fruit fly, Ceratitis rosa (Figure 2A), which is 
also a highly polyphagous congeneric species with a 
broad African distribution (De Meyer et al., 2008) 
(Figure 1), has shown alarming invasion potential. On 
Reunion Island, C. rosa was able to rapidly outcompete 
and competitively exclude Medfly (White et al., 2001; 
Duyck et al., 2004) possibly owing to niche segregation 
(Duyck et al., 2006). At present the factors limiting 
geographic distribution and abundance of Ceratitis 
spp. in the Western Cape and indeed, South Africa 
as a whole, are poorly understood and represents a 
potentially major problem to local or regional fruitfly 
control and management strategies (Manrakhan and 
Addison, 2007). For example, if competition between 
these two species regulates C. rosa population 

The Mediterranean fruit fly Ceratitis capitata (Diptera: 
Tephritidae) (Medfly), which probably originated 
from sub-Saharan East Africa (Baliraine et al., 
2004), is considered one of the most invasive insect 
species. Indeed, Medfly have spread and successfully 
established throughout much of the tropical-temperate 
parts of the world (Carey 1991; Vera et al., 2002; 
Malacrida et al., 2007) (Figure 1, 2). Medfly invasion 
and establishment success is probably facilitated by its 
highly polyphagous life-history (Malacrida et al., 2007), 
short generation times (Duyck and Quilici, 2002; Grout 
and Stoltz, 2007), and possibly rapid evolutionary 
adaptation (Huey et al., 2005; Malacrida et al., 2007; 
Leibhold and Tobin, 2008). However, a major factor 
which contributes to the successful establishment 
after introduction of an insect species to a novel 
environment is its basal and inducible physiological 
tolerance to environmental stress (e.g. to temperature 
and water stress) (Richardson and Pysek, 2006; Huey 
et al. 2005; Chown et al. 2007).

Figure 1. Present global distribution of C. capitata (green) and C. rosa (orange). Countries where both species are found are indicated by 
yellow. (Source: EPPO, 2006 and M. De Meyer, pers. comm.)
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abundance, then suppression of C. capitata through 
active control (e.g. Sterile Insect Release programmes) 
may allow C. rosa populations to increase. However, 
the importance of competition between species and 
the potential for establishing permanent populations 
(i.e. invasion potential) is not well understood in 
these flies, hence several existing research projects 
to understand competition and behaviour currently 
underway in South Africa.

Variation in temperature tolerance might be a key 
mechanism explaining the differences in Ceratitis 
species geographic distribution and their potential 
invasiveness at global (Duyck et al., 2006; Gutierrez 
et al., 2008) and regional scales (De Meyer et al., 
2008). Similarly, in Bactrocera dorsalis, predictions of 
geographic range under current and future climate 
scenarios suggests low temperature is a principal 
limiting factor in the U.S.A. (Stephens et al., 2007). 
By contrast, drought stress seems to be an important 
limiting factor in CLIMEX models, based on the 
Mediterranean distribution data, of global potential 
geographic distribution of C. capitata (Vera et al., 2002). 
Thus, different approaches to predicting distribution 
suggest different underlying mechanisms limiting 
species abundances and distribution. Understanding 
Ceratitis species’ geographic distribution, and 
the potential limiting factors at regional or global 
scales is, however, currently limited by a lack of 
basic, ecologically-relevant temperature tolerance 
information. 

Recent studies suggest physiological differences 
between C. rosa and C. capitata from Reunion Island 
(Duyck et al., 2006) might explain these species’ distinct 

geographic distributions in southern Africa (De Meyer 
et al., 2008). On the basis of experiments undertaken 
for Reunion Island strains, Duyck et al., (2006) argued 
that C. capitata and C. rosa can be separated both 
ecologically and geographically. Ceratitis rosa succeeds 
in cooler (22–23°C), wetter (3000–3500 mm rainfall) 
environments while C. capitata tend to inhabit warmer 
(24–26°C) and drier (0–1000 mm rainfall) regions 
(Duyck et al., 2006). Similar observations have been 
made for these species in southern Africa, in which C. 
rosa’s natural distribution is mainly limited to eastern, 
coastal regions with high annual rainfall, while C. 
capitata is generally more widespread (Manrakhan 
& Addison, 2007; and see De Meyer et al. 2008). The 
studies by Duyck et al. (2006) and De Meyer et al. 
(2008) have provided some important insights into 
aspects of Ceratitis biology which might potentially 
limit the geographic distribution of C. rosa and C. 
capitata in the Western Cape of South Africa. Modelling 
work predicting potential Ceratitis distributions in the 
Western Cape is presently being undertaken by CRI 
researchers (M. de Villiers pers. comm.), and has been 
undertaken previously for C. capitata at a coarser, 
global scale (Vera et al. 2002). However, several 
factors limit the application of the available data to 
predict the fine-scale distribution of these flies in 
South Africa of which four factors are perhaps most 
significant. First, comparable data for local populations 
is not available and, therefore, the degree of region-
specific differences among populations, which could 
have been altered through local climatic adaptation 
in distinct ways (Hoffmann & Parsons 1997; Hoffmann 
& Willi 2008) is presently unknown. Such a process 
frequently occurs in traits of temperature tolerance 

Figure �. Ceratitis rosa (left) and C. capitata (right) images: C. Nyamukondiwa

 previous page next page HOME



�

December 2010 Number 9

in other Dipteran species e.g. Drosophila (Hoffmann 
et al. 2005) and Glossina (Terblanche et al. 2006) but 
its extent, and the rate at which such changes might 
accumulate, is unknown for Medfly and Natal fly from 
any region. 

Second, overwintering strategy, a major potential 
source of re-introduction of Ceratitis species is not 
known for local South African populations. In this case, 
however, some data are available from other parts of 
the world. For example, in the Judean Hills of Israel C. 
capitata is unable to overwinter (Israely et al. 2004), 
and instead, there is a process of re-invasion each 
spring from adjacent agricultural regions (Israely et al. 
2005). This type of data has direct pest management 
implications since it assists by knowing when and 
where to focus control efforts.

Third, Duyck et al. (2006) consider temperature 
tolerance from early life-stages as the temperature-
dependent growth rate. However, it may be important 
to consider survival and limits to behavioural activity 
(e.g. low temperature flight activity thresholds, 
limits to mating performance, temperature-induced 
sterility), which play a role at different, often less 
severe, temperatures and may have subtle but distinct 
differences for biogeography predictions (Terblanche et 
al. 2006; Chown & Terblanche 2007; Hoffmann 2010). 
Moreover, temperature tolerance from the adult 
life-stage, which has not been given much attention 
to date, should also be considered since dramatic 
differences can occur between life-stages of various 
insect species (Bowler & Terblanche 2008). Knowledge 
of which life-stage is the most temperature-limited 
under natural conditions, an important component of 
any population dynamics or biogeography modelling, is 
presently unknown for C. rosa and C. capitata owing to 
variation in methodological approaches confounding 
comparisons among studies (Nyamukondiwa & 
Terblanche 2009). 

Finally, few studies of Ceratitis spp. to date have 
considered physiological responses to temperature 
treatment (but see Kalosaka et al. 2009), and is a major 
mechanism used by insects to cope with temperature 
variation at daily (Meats 1973; Kelty & Lee 1999; 
Overgaard & Sorensen 2008) and seasonal timescales 
(Terblanche et al. 2006; Chown & Terblanche 2007). 
Moreover, such mechanisms could also be important 
upon introduction into new environments (Chown et 
al. 2007; Kristensen et al. 2008). For flies, much work 

has been undertaken on the family Drosophilidae, and 
most studies have focused extensively on Drosophila 
melanogaster and D. simulans (e.g. Hoffmann & Watson 
1993; Jensen et al. 2007). By contrast, little or no work 
has been published on rapid heat- and cold-responses 
in Tephritidae for C. capitata or C. rosa (though see early 
work on Dacus (Meats 1973) and recent investigations 
by Kalosaka et al. (2009) in Medfly). Furthermore, 
temperature responses can affect post-harvest control 
techniques, especially if fruit is temperature treated 
(cold sterilization) during distribution, as is presently 
the case for Ceratitis-infested fruits. Another aspect of 
significant concern is how global climate change might 
alter the rate and impact of invasive pest insects (Chown 
et al. 2007; Helmuth et al. 2005; Preisser et al. 2008). 
Without some insight into the mechanisms underlying 
these species’ thermal biology and their ability to 
compensate under changing weather conditions at 
various time-scales, we are simply unable to make 
informed decisions for strategy and intervention plans. 
In consequence, several important aspects of Ceratitis 
thermal biology require urgent investigation and are 
presently being tackled by our Applied Physiological 
Entomology group which falls under the Integrated 
Pest Management Research Team at Stellenbosch 
University’s Department of Conservation Ecology and 
Entomology (South Africa).

Figure �. Effects of a 2 h pre-treatment at 5 °C (rapid cold-hardening, 
Treatment group) on low temperature survival (2 h at -5 °C) of adult 
C. rosa and C. capitata. The control group did not receive a 2 h pre-
treatment at 5 °C and was instead directly transferred to -5 °C for 2 h. 
Species did not differ in their ability to mount a rapid cold-hardening 
response over 2 h at this temperature nor in their basal survival 
without pre-treatment. However, there was a significant improvement 
in survival in both groups treatment relative to control (p<0.01). 
(Means ±95% CLs of five replicated groups of 10 flies per species; 
NS=not significantly different). Figure redrawn from Nyamukondiwa 
et al. (2010)
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The research group has made significant progress 
in four key areas of Ceratitis thermal biology which 
will be briefly summarised here. First, we explored 
the effects of age, gender and feeding status on 
thermal limits to activity in adult Medfly and Natal 
fly (Nyamukondiwa & Terblanche 2009). This study 
documented that high and low temperature tolerance 
for activity varies dramatically through the adult life-
stage. Fourteen day-old flies were most tolerant of 
extreme temperatures, but had poorer tolerances at 
earlier or later life. Feeding status (i.e. fasted or recently 
fed) had a dramatic impact on thermal tolerance and 
generally flies with low energetic resources resisted 
extremes rather poorly. By contrast, gender-related 
differences were not significant, irrespective of age 
or feeding status. Finally, this study undertook a 
preliminary comparison of thermal tolerance between 
Natal fly and Medfly and showed that low temperature 
tolerance seems similar under static conditions, while 
at high temperatures, C. capitata can withstand 
greater extreme temperatures than C. rosa. The latter 
result supports the observations that Medfly inhabits 
warmer areas than Natal fly, possibly contributing 
to these species’ distinct geographic distributions in 
southern Africa. 

Second, we explored the relative importance of Medfly 
and Natal fly’s ability to change thermal tolerance within 
a single generation. This is a useful proxy for variation 
in weather that might occur with a cold front (or heat 
wave) passing through a region. One might reason, 
for example, that if flies are extremely plastic (i.e. 
able to change tolerance or environmental resistance) 
and easily capable of adjusting to these conditions 
then relatively sudden changes in environmental 
conditions won’t really matter from a population 
dynamics perspective (e.g. mortality rates will likely 
remain constant). Here, both species were clearly able 
to adjust thermal tolerance to new conditions (either 
hotter or colder by a few degrees) within a week. 
Generally, holding either species at warmer conditions 
for a week results in an increased heat resistance 
and vice versa (low temperature exposures improved 
low temperature tolerance). However, some of these 
changes in thermal tolerance are reversed while others 
are not. In other words, not all induced changes are 
permanent, and depend to some degree on thermal 
conditions experienced after the holding temperature 
treatment, and the particular thermal tolerance trait 
being examined (Nyamukondiwa & Terblanche, 2010).

Third, we explored basal and rapid plastic low 
temperature responses in both species. First, we 
investigated survival following acute low temperature 
exposure and the temperatures eliciting rapid cold 
hardening (RCH) (Figure 3). We then went further to 
assess the time course of the RCH responses. Results 
showed that both species have similar levels of survival 
to acute low temperature exposures under common 
rearing conditions (Figure 3). However, these species 
differed dramatically in the time-course of plastic 
responses to acute low temperature treatments. The 
range of temperatures eliciting RCH was similar for 
both species (5 or 10°C exposure for 2 h). However, C. 
capitata has two distinct advantages over C. rosa. First, 
at 5°C C. capitata developed RCH significantly faster 
than C. rosa and second, C. capitata maintained a RCH 
response longer than C. rosa (8 h vs. 0.5 h). A simple 
population survival model, based on the estimated 
time-course of RCH responses determined for both 
species, was undertaken to simulate time to extinction 
for both species introduced into a similar thermally 
variable environment. The model showed that time to 
extinction is greater for C. capitata than for C. rosa in 
habitats where temperatures frequently drop below 
10°C (Nyamukondiwa et al. 2010).

Fourth, using adult flies, we tested the hypothesis 
that fluctuating thermal regimes may alter climatic 
stress resistance and plastic responses to acute low 
and high temperature treatment as opposed to, for 
example, changes in mean temperature at constant 
variability levels. Here, we examined short-term 
(within-generation) variation in mean temperature 
(23, 25 and 27°C) at three levels of diel temperature 
fluctuations (1, 3 and 5°C). We scored traits of high 
and low temperature tolerance, RCH and rapid heat 
hardening (RHH), water balance and egg production 
under each of the nine experimental scenarios. Results 
showed that temperature variance may have significant 
effects over and above changes in mean temperature 
for C. capitata fecundity, critical thermal limits (CTmin 
and CTmax), water loss rate, body water content and 
lipid content but did not significantly affect RCH and 
RHH. However, the exact changes in traits did not 
occur systematically and add considerable complexity 
to predictions of population responses to changing 
climate (Terblanche et al. 2010).

In conclusion, these results suggest that plasticity 
in acute thermal tolerance might be an important 
mechanism facilitating survival of C. capitata upon 
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introduction to novel environments, particularly in 
cool, temperate habitats. More broadly, this work 
suggests variation in physiological responses may aid C. 
capitata’s survival upon introduction to novel thermal 
habitats and might contribute to the observed wider 
geographic distribution of C. capitata relative to its 
congener C. rosa. Overall, the results of this ongoing 
project will help providing an empirical framework 
for understanding the factors limiting geographic 
distribution of C. rosa and C. capitata, laboratory 
handling for SIR programmes, post-harvest control and 
sterilization techniques, prediction of the potential 
invasiveness of C. rosa and C. capitata at various 
timescales and could be valuable when undertaking 
pest risk analyses. This information is regarded as 
critical for the effective integrated management of 
these fruit fly species in a changing world.
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Summary

Several Tephritid species are considered as potential 
agricultural invasive pests. They belong to the Diptera 
order and the Tephritidae family. This family includes 
approximately 4500 species distributed in various 
areas of the world. It includes the Ceratitini and Dacini 
tribes which count three principal genera: Ceratitis, 
Dacus and Bactrocera. The majority of the species 
belonging to these genera is polyphagous and has a 
broad range of host plants like those pertaining to 
the Cucurbitaceae, Passifloraceae and Apocynaceae 
families. The Mediterranean fruit fly (medfly) Ceratitis 
capitata is one of the most important species of the 
Tephritidae family. This species presumably originated 
from tropical West Africa (Malacrida et al., 1998). It 
has quickly dispersed in various areas of the globe 
and invaded several countries including those of the 
Mediterranean basin, Northern, Southern America and 
Australia. Several studies investigated the mechanisms 
of bio-invasions of this pest in those areas but very 
limited information is available on the medfly genetic 
diversity in Tunisia.

In the first part of this work, we chose to analyze 
medfly populations from Tunisia. We then added 
specimens from other countries such as Morocco, 
Israel, Seychelles and Hawaii Islands for comparative 
analyses. In order to derive the genetic diversity of 
medfly populations, several markers have been used, 
such as RAPDs (Random Amplified Polymorphic DNA) 
(Haymer & McInnis, 1994), intron sequences (He & 
Haymer, 1999), microsatellites (Bonizzoni et al., 2001), 
AFLPs (Amplified Fragment Length Polymorphisms) 
(Kakouli-Duarte et al., 2001), as well as markers 
derived from the mitochondrial DNA (mtDNA) 
(Ochando et al., 2003). Mitochondrial DNA proved to 
be an effective tool for the study of medfly population 
genetic diversity, mainly in force of its haploidy and 
its uniparental transmission mode (maternal), as well 
as for the absence of recombination (Spanos et al., 
2000). For these reasons, we chose to use sequences 

generated from mitochondrial genes. Specimens were 
collected in Tunisian areas where the fruit production 
is particularly important, such as the North (Bizerte), 
the Cap Bon (Takelsa), the center (Kairouan) and the 
South (Tozeur). In addition, specimens belonging to 
other areas worldwide (Morocco, Israel, Hawaiian 
Islands, Seychelles Islands) were added for comparison. 
This could permit not only to better understand the 
pathways of the medfly bioinvasion in Tunisia, but also 
in other countries of the Mediterranean basin and 
regions worldwide.

Our analysis relied primarily on documenting the 
mitochondrial DNA haplotypes encoded from 
sequences of ND4 and ND5 amplified genes. Results 
generated from this study reveal the presence of a 
relatively high number of haplotypes. Sequences were 
obtained from a total of 117 individuals representing 
four populations in Tunisia, as well as two populations 
from Israel and one from Morocco. These sequences 
were aligned to identify polymorphisms. A total of 
33 variant sequence forms were identified and given 
haplotype designations. All of the variants are defined 
on the basis of base substitutions (no gaps were 
found). The most common haplotype identified here 
was designated as haplotype 1. The sequence of this 
haplotype shows 99 % identity with the C. capitata ND4 
sequence previously available from GenBank (accession 
U12925.1). Table 1 provides details on the nature of 
the polymorphisms seen in each of the haplotypes and 
their distribution by country and locality. Out of the 
haplotypes identified here, 90% are present within one 
or more of the Tunisian populations sampled, and the 
majority of these (60%) are unique to Tunisia. In Israel, 
seven haplotypes are found, three of which are unique 
to this country. Likewise, in Morocco three of the five 
haplotypes found are unique. Using the program TCS 
1.21 (Clement et al., 2000), a network of the ND4 
haplotypes was constructed (Figure 1). It shows that 32 
out the 33 haplotypes identified are directly connected 
and only one haplotype is missing. Figure 1 includes 
color coding to show that several of the haplotypes 

GENETIC dIVErSITY aNd PHYLOGENY OF TEPHrITId
POPuLaTIONS (CEraTITIS, daCuS and BaCTrOCEra)

uSING MITOCHONdrIaL dNa MarKErS

Samia elFekih
university of Tunis elmanar, Tunisia (dissertation for a Phd in BioloGY)

[Etude de la diversité génétique et phylogénie des populations de téphritides
(Ceratitis, dacus & Bactrocera) par les marqueurs Mitochondriaux]
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are unique to one of the countries sampled here. This 
network and Table1 show that haplotype 1 is the most 
common and widely distributed variant described here 
(Elfekih et al., 2010). 

In addition to the Mediterranean fruit fly C. capitata, 
other Tephritid species from the genus Ceratitis, such 
as C. ditissima, C. rosa, C. fasciventris and C. cosyra are 
causing major economic losses in fruit production in 
sub-Saharan Africa. They have the potential to become 
major agricultural pests. These species are closely 
related and morphologically very similar.

In the second part of this work, we thus developed 
a molecular diagnostic tool based on the use of 
mitochondrial patterns derived from COII amplified 
gene sequences, in order to prevent further expansion 
of these pests. Seventy-six COII sequences were 
obtained from individuals collected from specific 
geographic localities representing eight different 
Dacus and Ceratitis species. From the individuals 
of each species and/or geographic locality, the 
sequences obtained were first aligned to reveal 
DNA sequence polymorphisms. We report variants 
encoded in populations of four Ceratitis species. Two 
of them (C. rosa and C. fasciventris) are considered 
cryptic species (Virgilio et al., 2008). These haplotypes 
allow us to differentiate between these species and 
make inferences towards intraspecific diversity and 
phylogenies of these populations in sub-Saharan 
African countries. In fact, the parsimonious neighbor-
joining tree shows that D. frontalis is closer to the 
clade of Ceratitis species (Figure 2). It also shows that 
D. punctatifrons and D. bivittatus are closely related 
species (Elfekih & Haymer, 2010). Molecular tools such 
as this could be especially valuable in field situations 
like quarantine stations where reliable identifications 
are needed as a basis for decisions about implementing 
quarantine procedures. In these situations, biological 
material is usually intercepted at juvenile stages (Choe 
et al., 2006). Because the taxonomic keys for pre-adult 
material can be difficult to use and are often available 
for only a limited number of species, reliance on 
morphological characters for species identification at 
these stages can be ambiguous (White & Elson-Harris, 
1992).

For the molecular identification method described, 
the initial PCR amplification and DNA sequencing 
would still have to be performed by a laboratory with 
molecular capabilities. However, for many laboratories 

these are now routine procedures that can usually 
be completed within 1–2 days. Once the edited DNA 
sequence was available, quarantine specialists could 
use the web interface to make the actual species 
identifications by comparing the unknown sequence to 
the standardized sequences available in the database. 
Finally, similar analyses of mitochondrial genes and 
DNA sequences could be extended to virtually any 
group of insect species where the development of 
diagnostic tools would be advantageous. This same 
approach may also be employed to extend to an 
even wider range of species the utility of many of the 
mitochondrial and nuclear DNA sequences already 
available, making feasible the development of reliable 
molecular diagnostic tools.
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Figure 1. Haplotype network generated from the analysis of the ND4 region of the mitochondrial DNA. The size of each ellipse shows the 
relative frequency of each haplotype among all the individuals sampled. The one filled circle represents a form inferred but not detected among 
the haplotypes sampled (Elfekih et al., 2010)
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Fruit flies have become an increasingly prevalent pest 
of fruit productions in most of West African countries, 
affecting not only the burgeoning mango export 
industry, but also other fruit (citrus, papaya, guava…) 
that matter for domestic consumption. A new species, 
Bactrocera invadens, which probably originated from 
Sri Lanka is now prevalent in West African countries as 
in SSA areas. Since this invasive species is particularly 
polyphagous and prolific, it has tended to displace 
endogenous species and consequently is causing 
increased damages to fruit productions (cultivated 
and wild as well). The phenomenon has reached such 
proportions, and the economic impact has become 
so serious, that international development agencies 
together with the plant protection agencies of the 
concerned countries have started exploring ways to 
bring a regional response to this regional pest.

Thus after the scoping study in late 2007 initiated by 
the European Union, the World Bank commissioned 
the International Institute of Tropical Agriculture (IITA) 
to design and implement a regional pilot program of 
fruit fly population monitoring, based on the applied 
research methodologies developed at their research 
station of Parakou in Northern Benin. This project, 
called West African Fruit Fly Initiative (WAFFI), is being 

implemented by the IITA-CIRAD regional Unit based 
in Cotonou, Benin. The project is at its third phase 
and involved 57 pilot-orchards in 19 agro-ecological 
zones in eight countries namely: Benin, Burkina Faso, 
Côte d’Ivoire, Ghana, Guinea, Mali, Senegal and Togo. 
The overall goal of the project is to promote West 
African’s mango and citrus production and also export 
sector through the efficiently and environmentally 
sound management of fruit flies and by then protect 
the nutritional and livelihoods of its dependants and 
beneficiaries. 

Main activities in the frame of the project include: (i) 
monitoring of fluctuations of populations of fruit flies 
in mango and citrus orchards; (ii) development and 
promotion of an IPM program with combination of 
sanitation activities — spinosad bait-sprays (cf poster 
at Valencia meeting in Spain — ISFFEI — 09.26 / 10.01), 
and biological control of fruit flies with repellent 
substances from weaver ants (cf oral presentation at 
ISFFEI) as control methods; (iii) training of trainers, 
growers and mango exporters. Database is available 
for the different activities and number of scientific 
papers has been published. Thanks are due to WB, EU, 
WTO, CFH, IITA, CIRAD and all the staff involved in fruit 
value chains (mainly mango and citrus) in West Africa.

WEST aFrICaN FruIT FLY INITIaTIVE (WaFFI)

dr Jean-FrançoiS VaySSièreS,
dr anTonio Sinzogan,

dr appolinaire adandonon
Cotonou, IITA station, 10.07.2010
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OLIVE FLY aNd OLIVE PrOduCTION IN THE MIddLE EaST

david NEstEl
ARO, Israel

MaYuMi Yoshida AND saMi YasiN
NICCOD Palestine

During the last two years a collaborative applied 
research study on alternative control methods to 
organically deal with the olive fly is being conducted 
in the Palestinian Authority. The collaboration includes 
members from the Palestinian Authority, Israel (ARO), 
and Greek (Nikos Papadopoulos, University of Thessaly) 
and Japanese (Morio Tsukada, Mie University) experts. 
The project is funded by the Ministry of Foreign 
Affairs of Japan, and being coordinated by NICCOD 
(Nippon International Cooperation for Community 
Development), a Japanese non-profit organization 
working on development issues in the Palestinian 
Authority and other parts of the globe. The project 
targets poor olive farmers, and intends to improve 
their living conditions, by establishing the more 
effective control method of the olive pests, and 
encouraging the farmers to work on reducing the 
loss of crops at the community level. The concept of 
the project is to control the olive fly population and 

damage in the Tubas area (a mountainous area facing 
the Jordan Valley) by using mass-trapping. The project 
is currently testing the Greek Eco-Trap device (Vioryl) 
to control the population. The study is in its 1st year of 
application, and no conclusion can yet be drawn from 
the results, which were greatly affected by the unusual 
climate that prevailed during 2010 in the Eastern 
Mediterranean. More years are needed to conclude 
about the effectiveness of this technique and its 
economics for this region, although many beneficiary 
farmers are pleased with the fact that they are gaining 
important knowledge to protect their crops through 
this project.

In parallel, the study is also looking at the patterns of 
the olive fly population in different geo-climatic areas 
of the Palestinian Authority and Israel. We have been 
collecting olive fly trapping data and climatic records 
systematically from different locations diverging in 
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Samia Elfekih started her PhD in 
January 2006 at the department 
of Biology of the University 
of Tunis (Faculté des Sciences 
mathématiques, physiques et 
naturelles de Tunis, Tunisia). On 
February 3rd, 2010 she successfully 
defended her PhD Thesis entitled 
‘Genetic diversity and phylogeny 
of tephritid populations (Ceratitis, 
Dacus & Bactrocera) using 
mitochondrial DNA markers’. 

Her PhD research activity focused 
on developing mitochondrial DNA markers to study 
the genetic diversity within and between medfly 
populations and to make inferences regarding the 
mechanisms of bio-invasions of this pest. She used 
the same markers to also develop molecular-based 
diagnostic keys for the identification of potential 
agricultural pests at quarantine services.

Dr Elfekih conducted her research 
project at the University of Hawaii 
at Manoa under the framework 
of the Fulbright fellowship, an 
International exchange programme 
sponsored by the US department 
of State in the United States of 
America. 

She is currently a postdoctoral 
researcher at the University of 
California Riverside. Recently, she 
has been awarded the Unesco-
L’Oréal co-sponsored fellowship for 

women in Science to pursue a second post-doc related 
to fruit fly genetics at the Natural History Museum of 
London starting in 2011.

Samia Elfekih, Department of Entomology Natural History 
Museum, Cromwell Road, London SW7 5BD, UK email: 
elfekihsamia@yahoo.fr or samia@ucr.edu

PEOPLE: SaMIa ELFEKIH

Samia Elfekih

HOME

elfekihsamia@yahoo.fr
samia@ucr.edu


1�

December 2010 Number 9

elevation, environment and climate. Initial results point 
at interesting population trends, apparently driven by 
regional prevailing climatic patterns. Of great interest 
were the resulting olive fly population patterns for 
2010. During the last year, summer temperatures were 
unusually high with a large frequency of extremely hot 
days throughout the summer and autumn months. 
During this year, olive fly trapping data (usually 

conducted by us with yellow sticky-traps) showed an 
important delay (approximately 1 to 1.5 months) from 
the typical observed population increase time during 
the autumn (in general, olive fly population start 
to increase early September). This data is currently 
being analyzed in the framework of the global climatic 
change paradigm. 

TOP: Demonstration to farmers, BOTTOM: Establishing traps
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SCHOLarSHIPS, POSITIONS aNd TraINING COurSES

TWAS-ICCBS Postgraduate Fellowship Programme

The International Centre for Chemical and Biological 
Sciences (ICCBS)—comprising the H.E.J. Research Institute 
of Chemistry and the Dr. Panjwani Centre for Molecular 
and Drug Research, Karachi, Pakistan—and TWAS offer 
fellowships to young scientists from developing countries 
(other than Pakistan) who wish to pursue research towards 
a PhD in chemical and biological sciences.

Scholarship Application Deadline: 30 June 2011
http://twas.ictp.it/prog/exchange/fells/fells-pg/iccbs-pg

EMBO – European Molecular Biology
Organization – Fellowships

For Long-Term fellowships, deadlines are twice a year 15 
August and 15 February

http://www.embo.org/programmes/fellowships.html

For further information on EMBO practical courses, workshops and 
other events, please visit: http://www.embo.org/events.html

L’Oréal – UNESCO’s For Women in Science
international programme

Applications for the 2011 UK and Ireland Fellowship cycle 
open on 1 February 2011

http://www.womeninscience.co.uk/

Research computational biologist position
(post-doctoral research associate)

Department: Department of Agriculture
Agency: Agricultural Research Service
Sub Agency: U.S. Livestock Insects Research Lab, Kerrville, TX
Job Announcement Number: RA-11-009-H

Application Deadline: 31 March 2011
http://insects.tamu.edu/jobs/

TWAS-ICIPE Postdoctoral Fellowship Programme

International Centre for Insect Physiology and Ecology 
(ICIPE), Nairobi, Kenya, and TWAS offer one fellowship per 
year to young scientists from developing countries (other 
than Kenya) who wish to undertake their postdoctoral 
studies in Kenya.

Fellowship Application Deadline: 15 September 2011
http://twas.ictp.it/prog/exchange/fells/fells-pdoc/twas-icipe-

postgraduate-fellowship-programme

For further information on TWAS programmes
please visit this website: http://twas.ictp.it/prog

TWAS-ICIPE Postgraduate Fellowship Programme

International Centre for Insect Physiology and Ecology 
(ICIPE), Nairobi, Kenya, and TWAS offer one fellowship per 
year to young scientists from developing countries (other 
than Kenya) who wish to undertake their PhD studies in 
Kenya.

Fellowship Application Deadline: 15 September 2011
http://twas.ictp.it/prog/exchange/fells/fells-pg/twas-icipe-

postgraduate-fellowship-programme

FOrTHCOMING MEETINGS

Global Conference of Entomology (GCE 2011)
05–09 March 2011

Chiang Mai, Thailand
http://entomology2011.com

info@entomology2011.com or
entomology2011@gmail.com

IOBC/WPRS Integrated Protection of Fruit Crops
8th International Conference

07–12 October 2011
Kusadasi, Aydin, Turkey

Altindisli@bzmae.gov.tr

7th International IPM Symposium: IPM on the World Stage
March 27–29, 2012 

Memphis, Tennessee USA
ipmsymposium@ad.uiuc.edu

http://www.ipmcenters.org/IPMsymposium12/

2nd Meeting of Tephritid Workers of Europe,
Africa and the Middle East (TEAM)
May 2012
Kolymbary, Crete, Greece
nikopap@uth.gr

24th International Congress of Entomology
19–25 August 2012
Daegu, South Korea
http://www.int-cong.ent.org
president@int-cong-ent.org

9th International Symposium on Fruit Flies
of Economic Importance
20–25 April 2014 
Bangkok, Thailand 
malavasi@moscamed.org.br
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EdITOrIaL BOard

“TEPHrITId INVaSION BIOLOGY, ECOLOGY aNd ECONOMICS”
2nd TEAM Meeting

3 – 6 July 2012, Kolymbari, Crete Greece

The second International Symposium of TEAM (Tephritid Workers of Europe Africa and the Middle East) will be held in 
Kolymbari, Crete (Greece), July 3–6, 2012. The program includes 3 days of plenary talks, oral and poster presentations 
arranged in specialized symposia, and one day excursion.

Tephritidae invasion: biology, ecology and economics will be the main focus of the symposium. Nevertheless, we accept 
papers on all aspects of fruit fly biology, taxonomy, genetics, ecology, evolution, behaviour, natural enemies, control, 
quarantine regulations, and area-wide SIT programs.

All fruit fly workers and friends from Europe, Africa and the Middle East, as well as from all over the globe are invited to 
participate. The registration fee is expected to be around 100 EUROS. A restricted number of scholarships for facilitating 
participation might be available for a limited number of students and colleagues from developing countries. The first circular 
with more details will be available soon.

 On Behalf of the Organizing Committee and the TEAM Steering Committee

Nikos Papadopoulos
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