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Preface 

The Hellenic Entomological Society (HES), a non-profit scientific organization, 
continues its efforts to disseminate results of entomological research in Greece. 

Towards this direction, HES organizes a biennial Panhellenic Entomological 
Congress with contributions from both the scientific community and practisioners with 
geotechnical background. The main objective of organizing this congressis to 
exchange ideas and knowledge between researchers as well as communicate 
breakthrough innovations in geotechnicians. In this year’s 18th Panhellenic Congress 
of Entomology, a total of 171 oral and poster studies will be presented; the second 
highest ever number of original research announcements. 

Particular issues concerning entomology and acarology related to plant protection, 
the quality of agricultural products and environmental issues are elaborated. Speciall 
focus is given to the most appropriate ways to address the problems caused by 
released predators within the context of biological control. Finally, issues related to 
the study of beneficial and social insects, stored product pests and insects of medical 
importance are presented in this congress. 

The 18th Panhellenic Entomological Congress is being held in Komotini, the capital 
of the Region of Eastern Macedonia and Thrace which gives the opportunity to 
employ in the program numerous satellite events of educational, social and cultural 
interest besides the scientific part. The organizers paid special attention to include 
four prominent keynote speakers: Antonio Belcari (University of Florence), René 
Feyereisen (University of Copenhagen & Ghent University), Dusan Petric (University 
of Novi Sad) and Major Dhillon (District Manager Emeritus, Northwest Mosquito & 
Vector Control District, California). Moreover, two round tables will be taken place 
dealing with monitoring and management of invasive species and the current status 
and future prospects of mosquito control programs in Greece, respectively. 

The Organizing Committee would like to acknowledge the Ministry of Rural 
Development and Food, the Prefecture of Eastern Macedonia and Thrace, the 
Geotechnical Chamber of Greece, the Hellenic Agricultural Organization 
“DEMETER”, the Municipality of Komotini, and the Association of Rural Enterprises 
of the Prefecture of Rodopi for technical and financial assistance. Also, we would like 
to thank cordially all the Congress sponsers for their significant financial support. Last 
but not least, the Organizing Committee would like to acknowledge all Greek and 
foreign scientists that honor with their presence and their contributions the 18th 
Panhellenic Entomological Congress. 

We welcome you at the conference venue in Komotini, wishing you a constructive 
and fruitful meeting.  

Organizing Committee of 

18th Panhellenic Entomological Congress 
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The Aristotle University of Thessaloniki, counting 41 Schools, 11 Faculties and 

more than 60,000 students, is the largest university in our country and throughout the 

Balkans. The Laboratory of Applied Zoology and Parasitology (mostly known as the 

Laboratory of Entomology), one of the first laboratories to have operated in Aristotle 

University since 1928, has contributed considerably in dealing with substantial 

entomological problems via both basic and applied research. 

The topic of this presentation was chosen considering the audience of this 

congress, comprised mainly of active and effective agriculturists and people of 

agricultural action. Therefore, there will be no reference to the huge amount of basic 

theoretical research carried out in our lab. 

 

Example 1. Olive fruit fly, relation to volatile substances of the olive fruit and 

improvement of existing baits 

The olive fruit fly poses perhaps the most severe problem for Greek agriculture. 

Understanding its phenology and improving the bait products is of great value for its 

control. The phenology of the fly seems to be affected greatly by temperature and 

relative humidity. Experimental results show that high relative humidity combined with 

relatively high temperatures particularly favor the development of oocytes and egg 

production. This finding explains, to a certain degree, the high population density of 

the fly during years of highly humid springs and summers. This discrete piece of 

knowledge is significant, since it helps to timely predict the insect's population growth. 

The olive fruit was found to notably affect the growth of the olive fruit fly via both 

contact stimuli and release of volatile substances. It has become apparent that those 

substances have a positive effect on the oocyte growth, egg production and even 

mating. Moreover, the volatile substances of the olive fruit are essential for attracting 

the fly; therefore, they could serve as ingredients of bait products or used to improve 

the existing ones.  

 

Example 2. Geographical and altitudinal variation in diapause characteristics 

and phenology 

A major element in dealing with insects is the geographical variability of their 

populations, which is greatly affected by the characteristics of diapause. The 

geographical variability of spider mite populations, regarding the critical photophase 

for diapause induction and termination serves as a typical example. As the latitude 

and the altitude of the locality of a certain population increase the critical photophase 

for diapause induction and termination is also increased. This practically means that 
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in the same wider region the phenology of spider mites, as well as that of other insects 

and mites may vary depending on the altitude and latitude, thus determining the 

precise timing of the necessary measures for their control. 

 

Example 3. Predicting the seasonal appearance of harmful insects using day-

degrees 

Predicting the season of an insect's population appearance with the help of day 

degrees is of importance specifically for the prompt spraying and effective control. It 

was found that hatching of winter eggs of the European red mite Panonychus ulmi 

occurs at the completion of 154.4 day-degrees since the 10th of February above the 

threshold temperature of 7.4°C. Regarding its credibility, this method was tested in 

apple trees in an area near Naousa, northern Greece. It accurately predicted the time 

of egg hatching in the field, which differed up to a month in various years.       

 

Example 4. Insects as vectors of plant pathogens and their treatment 

A. Many plant feeding insects are vectors of serious plant diseases. A typical 

example is Frankliniella occidentalis, vector of the Tomato spotted wilt tospovirus 

(TSWV), known to cause significant damage among others to tobacco plants. When 

dealing with such insects it is specifically important to promptly apply contact 

insecticides, so as to inhibit feeding of the vector which would otherwise signify the 

transmission of the disease. An inappropriate choice and application of insecticides 

results in damage of the plants due to virus transmission, particularly during years 

with high virus pressure. 

 

B. Certain entomological problems observed for first time in Greece are especially 

important due to their rapid spreading and high injury caused to plants. The attack 

on lavender plants by Lepyronia coleoptrata (Hemiptera: Aphrophoridae) constitutes 

a typical example of this group of insect pests. This presence of L. coleoptrata is 

directly connected with extended drying of lavender plants. Drying of plants can be 

caused by the direct feeding activity of the insect or the transmission of a 

phytoplasma, possibly Candidatus phytoplasma solani. Taking measures against this 

insect is notably difficult since its body is covered with protective excretion (spittle), 

which shields it from pesticides. Ways for control of this pest species, such as using 

inert dusts, are currently being studied. 

 

Example 5. Biological control. Importance of alternative food for the 

establishment of natural enemies; Plant problems due to feeding of 

zoophytophagous natural enemies 

In greenhouse cultivation serious problems occur caused from certain pests, as in 

many cases by the whiteflies Trialeuroides vaporariorum and Bemisia tabaci. 

Immediate plant damage due to whiteflies feeding can be detrimental, due to the 

rapid development of resistant high-density populations. The B biotype of B. tabaci, 

can cause unexpected symptoms, such as irregular ripening of tomato fruit, as has 

been recently documented in Greece. Non-chemical solutions are required for the 
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control of whiteflies in greenhouses. These comprise the use of appropriate 

entomological nets in the windows of the greenhouse and yellow sticky traps, a 

rigorous monitoring of the greenhouse incomings, so as to minimize the passive 

transfer of insects, and regular sampling control for the immediate detection of first 

populations and their local treatment. The use of certain natural enemies such as 

Nesidiocoris sp. and Macrolophus sp. is a necessity when dealing with control of 

whiteflies. Their release should occur before the plant's infestation, while their 

establishment is strengthened with the use of alternative food, such as sterilized eggs 

of Ephestia sp. and Artemia sp. The choice of the predator species used in cultivation 

is critical, as it is necessary to ensure that no damage will occur to the plant due to 

its feeding activity. For instance, Νesidiocoris tenuis, used for the biological control 

of whitelfies, must be avoided in tomato and zucchini cultivations because it causes 

serious damage to the plants. 

The establishment of many predatory mites in a cultivation requires the presence 

of an alternative food such as among others pollen of various plants. Among a 

number of pollens tested for their suitability for the development of predatory mites, 

the pollen of Typha latifolia was found to have the most favorable effect. Pollen of T. 

latifolia is now marketed and used as an alternative food for predatory mites such as 

Amblyseius swirski, maintaining population growth when their main prey is missing. 

 

Example 6. Insect pollinators, Bombus sp. 

Insect pollinators and among them Bombus species are widely used in various 

cultivations. In practice, these insects are produced by companies in other countries 

and imported in Greece without substantial quality control. Questions are raised 

regarding the quality level of these insect pollinators and particularly the duration of 

every day activity, flight speed, lifetime span and adaptability to the high temperatures 

and low humidity of Greece. The mass production of Bombus species is one of the 

newest research activities of our laboratory. To produce quality colonies, the queens 

and their way of feeding, growing and maintenance seem to be critically important. 

Preliminary experiments show that the Greek populations of Bombus sp. present a 

better behavior when compared to the imported ones, specifically regarding the 

duration of their everyday activity in hot days. 

 

Example 7. Zeolite and insecticidal activity 

Zeolite is a volcanic rock with a strong insecticidal activity under certain 

circumstances. It has been found that specific forms of zeolite can effectively protect 

stored beans from the bean weevil Acanthoscellides obtectus, as well as olives from 

the olive fruit fly. 

 

Example 8. Mosquitoes and their control 

We discuss ways for improving mosquito control based on our research results. 

Great importance should be attached to the insecticides used, the way and time of 

usage, while considering the effects of the sprayings to humans as well as the 

ecological balance of an area.  
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The abovementioned examples represent just a small part of the applied research 

activity of the Laboratory of Entomology at the Aristotle University of Thessaloniki. 

We believe that the research carried out in agricultural universities should have 

strong practical components in order to help the students and agriculturists 

understand biology and ecology of pest species and their natural enemies and 

encourage their practical enhancement.   
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Mass-rearing for insect pest control releases. 
A forced fast-track “negative evolution” 

 
 

A.P. ECONOMOPOULOS* 
 

Professor emeritus, Department of Biology, University of Crete, 70013 Heraklion, Greece 
*e-mail: economop@uoc.gr 

 
 

In recent decades area-wide releases of mass-reared sterile insects have been 
developed to control or eradicate insect pest populations and avoid use of polluting 
insecticides. With certain insect pest species this methodology, developed at high 
technological standards, proved effective. Those species were usually easy to rear 
artificially at low cost, and of rather simple field biology and reproductive behavior. In 
other cases, no practical field control could be achieved because of reduced vigor, 
survival and reproductive behavior and competitiveness of mass produced sterile or 
sterilized males. This has led to extensive research to cope with the problem, and in 
certain cases transgenic lines were developed to mass-produce and release only 
sterilized males. These males, theoretically, could be more effective since their own 
females were not around to mate with. Of course the methodology cost, its 
sustainability and practicability were again key elements for the acceptance or not of 
the elaborate methodology. At the dawn of the Sterile Insect Technique about 8 
decades ago, the quality of mass-reared insects especially in connection with field 
biology and in particular field sexual behavior, received reduced attention as 
compared to the emphasis given to mass-rearing and sterilization technologies. Of 
course the sexual effectiveness of released sterile males in the field should be same 
or very similar to that of their wild partners for the methodology to succeed. The case 
of the olive fruit fly, Bactrocera oleae (Rossi)(Diptera: Tephritidae) is discussed. An 
insect pest species of immense socio-economic importance for the olive tree agro-
ecosystem in vast subtropical regions around the world. An insect with its larva 
feeding exclusively in the olive fruit, a fruit of unique chemical synthesis, and with its 
adults exhibiting an elaborate field reproductive biology. 
 
Keywords: Bactrocera oleae, olive fruit fly, mass-rearing, quality. 
  

mailto:economop@uoc.gr


18th Panhellenic Entomological Congress 10 

Determination of olive fruit volatiles and study of their effect on mating and 
egg production of the olive fruit fly 
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Olive fruit volatiles may affect mating and egg production of the olive fruit fly 
Bactrocera oleae Rossi (Diptera: Tephritidae). Previous work in our laboratory 
demonstrated that both contact and volatile stimuli of the olive fruit significantly 
affected the percentages and duration of mating and egg production of the fly. Here, 
we determined the volatile organic compounds (VOCs) in the headspace of olive 
fruits collected from field in June, August and September. More than 40 VOCs were 
determined using gas chromatography-mass spectrometry (GC-MS). Qualitative as 
well quantitative differences were observed in the headspace of olive fruits 
depending on the time of collection. Subsequently, we studied their effects on mating 
and egg production. Some of the isolated volatile substances as well as a mixture of 
them favored mating and egg production of the fly. Our results may contribute to a 
better understanding of the biology and behavior of B. oleae and its relation to the 
olive fruit. 

 
Keywords: Bactrocera oleae, reproduction, VOCs. 
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Comparative adult phenology and overwintering of Drosophila suzukii 
(Diptera: Drosophilidae) in cherry orchards of Pella and Magnesia, Greece 

 
 

S. PAPANASTASIOU, V. RODOVITIS,  
S. MONASTIRIDIS AND N.T. PAPADOPOULOS* 
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The spotted wing drosophila (SWD), Drosophila suzukii (Matsumura) (Diptera: 
Drosophilidae), is a native species to Eastern Asia, which during the past 10 years 
has invaded and became established in all temperate regions of America and 
Europe. Females infest a list of soft and stone fruits such as sweet cherries. 
Overwintering adults are characterized by increased body size and darkened cuticle 
with females undergoing reproductive diapause (winter morphs). Although D. suzukii 
was recorded for the first time in Greece in 2013, nothing is known regarding its bio-
ecology in sweet cherry orchards. 

Adult phenology was recorded year round by establishing a trap network in 
commercial cherry orchards in the areas of Pella (semi-highland, northern Greece) 
and Magnesia (coastal, central Greece). A mixture of apple cider vinegar, apple juice 
and sugar (3:1:0.1) was used as an attractant in traps, which were placed on cherry 
trees and on nearby wild hosts. The content of the traps was collected on a weekly 
basis and adults were counted under a stereoscope and classified as summer or 
winter morphs. Additionally, adults of summer and winter morphs of the two 
populations were kept individually at 25°C and 15°C and mortality was recorded daily. 

Our results showed that (a) adult flight (evidenced by captures in traps) peaked 2 
to 2.5 months earlier in Magnesia than in Pella and was consistent throughout winter 
in both areas, (b) winter morphs appeared in Pella 1.5 months earlier than in 
Magnesia, (c) in Magnesia, summer morphs were active during winter while no adult 
captures were recorded in Pella during March – April, (d) winter morphs of both 
populations exhibited longer lifespan than summer morphs when exposed to 15°C, 
and shorter lifespan when exposed to 25°C. The successful overwintering and 
initiation of reproduction in spring of each population is discussed in relation to the 
phenology of cherry varieties cultivated in each area. 
 
Keywords: cherries, flight, overwintering, phenology, spotted-wing drosophila. 
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Biology and development of Drosophila suzukii (Diptera: Drosophilidae) 
under laboratory conditions 
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The native Asian species Drosophila suzukii (Matsumura, 1931) (Diptera: 

Drosophilidae) is a polyphagous species affecting fleshy fruits. Insect was first 
recorded in 2008 in California. In Europe, it was recorded in 2009 in Italy while in 
Crete it was documented in 2014. The female scraps and pierces the healthy fruit 
with its strong ovipositor deposits the eggs inside the fruit, unlike other species of the 
Drosophilidae species which lay eggs on the surface of the affected fruit. 

In April of 2016, a delta-type trap was placed in the area Kato Gouves (Heraklion) 
with the addition apple fruit. Apple after seven days was transferred to an 
entomological cage in the laboratory where the insects were collected and identified 
as D. suzukii. Two populations were developed at different temperatures 
(temperature 18 ± 10C and 25 ± 10C), relative humidity 60 ± 5%, and light:dark 
photoperiod 14L:10D). Our aim was to study the biology, reproduction and behavior 
of the insect by administering different artificial diets. Adult insects were reared in 
artificial diet.  

At 18 ± 1°C mature females deposit 1-49 eggs/day, in average 17 eggs/ day. 
During the biological cycle 321-490 eggs/female were counted (in average 384 
eggs/female) with oviposition period of 16-29 days (in average 24 days). Longevity 
of adult female and adult male was 103 and 99 respectively. At 25 ± 1°C mature 
females deposit 1-52 eggs/day, in average 21 eggs/day. During the biological cycle 
348-953 eggs/female were counted (in average 670 eggs/female) with oviposition 
period of 15-72 days (in average 36 days. Longevity of adult female and adult male 
was 45 days and 32 days respectively. The larvae crucial survival factor is yeast 
which must be deactivated. Saccharomycetes Saccharomyces cerevisiae contained 
in yeast cause leathality in larvae, in contrast to other related Drosophilid specie. 

Finally, the analysis of insecticide resistance profile of D. suzuki populations from 
Crete and other places in Greece is currently analyzed, using bioassays and 
molecular diagnostic assays.  
 
Keywords: Drosophilidae, Drosophila suzukii, biological cycle, artificial diet. 
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Seasonal appearance of Philaenus spumarius and Neophilaenus campestris 
(Hemiptera: Aphrophoridae) potential vectors of Xylella fastidiosa in olive 

orchards of Greece 
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Xylella fastidiosa Wells (Xanthomonadales: Xanthomonadaceae) is a 
phytopathogenic bacterium which causes many economically important diseases. It 
was firstly reported in Europe in Apulia of south Italy causing the Olive Quick Decline 
Syndrome in olive trees. It is exclusively transmitted by xylem sap-feeding insects. 
Philaenus spumarius Linnaeus (Hemiptera: Aphrophoridae) and Neophilaenus 
campestris Fallén (Hemiptera: Aphrophoridae) have been identified as the main 
potential vectors of X. fastidiosa in olive orchards of Greece. During 2018 and 2019 
it was studied the phenology and population dynamics of those two species, in olive 
groves in several geographic locations of Greece.  

The nymphs of P. spumarius were present in all sampling areas in both years while 
the nymphs of N. campestris were present in three out of the four sampling areas. 
During 2018 nymphs of both species were found on plants with spittle from late March 
to mid - April and they stopped appearing from early May to the end of May depending 
on the area. Ιn 2019 nymphs were first recorded a few days later than 2018. Nymphs 
of N. campestris were observed mostly on Poaceae plants. On the contrary P. 
spumarius nymphs were observed mainly on Asteraceae and Fabaceae plants.  

Adults of P. spumarius were present in all sampling areas while those of N. 
campestris were absent only in the sampling area of Chania. Generally, the adults of 
those two spittlebug species appeared in all olive groves of our study during spring, 
autumn and early winter. Adults recorded on the ground vegetation from mid-April to 
the end of May. In the olive foliage they were captured mainly during May. During 
summer months there was recorded a total absence of those spittlebugs. The adults 
reappeared on ground vegetation on early October and they were recorded during 
autumn and winter in low densities. 

Within the framework Horizon 2020 XF-ACTORS (Xylella fastidiosa Active 
Containment Through a multidisciplinary-Oriented Research Strategy) Project SFS-
09-2016 which is funded European Commission as part of the Horizon 2020 program. 

 
Keywords: Olive Quick Decline Syndrome, Philaenus, Neophilaenus. 
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Effect of host fruit, temperature and Wolbachia infection on survival and 
development of Ceratitis capitata (Diptera: Tephritidae) immature stages 
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The Mediterranean fruit fly, Ceratitis capitata (Diptera: Tephritidae), holds an 
impressive record of successful invasions promoted by the growth and development 
of international fruit trade. The determination of survival and development of 
immature stages in different hosts and conditions is very important for assessing the 
risk of carrying the insect with infected fruits. Wolbachia pipientis is a widespread 
endosymbiont of insects and other arthropods exerting a wide range of biological 
effects on their hosts. However, little is known regarding the effects of Wolbachia 
infection on immature development in different host fruits and temperatures. This 
study was conducted to determine the development and survival of immature stages 
of four different Mediterranean fruit fly populations, either infected or uninfected with 
Wolbachia (wildish, Benakeio, wCer2 infected, wCer4 infected), in two hosts (apples, 
bitter oranges) under three constant temperatures (15, 25 and 30°C), controlled 
relative humidity (45-55 ± 5%), and a photoperiod of 14L:10D. Our findings showed 
that the survival from egg to pupa and egg to adult followed a similar trend and 
differed significantly among the four Mediterranean fruit fly populations, the two 
hosts, and the three different temperatures. The larval survival rates were higher and 
the developmental time was longer for the eggs implanted in the apples compared to 
the eggs implanted in the bitter oranges. The survival rates of the wild population 
were higher than those of the laboratory strains whether they were infected with 
Wolbachia or not. Survival rates were significantly lower in Wolbachia infected strains 
especially in the wCer4 infected line. Development rates were higher in Wolbachia 
infected strains. As expected, lower temperatures negatively affected the 
developmental time of immature stages.  
 
Keywords: medfly, temperature, wCer2, wCer4. 
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Effects of photoperiod, relative humidity and long chilling period on diapause 
termination of European cherry fruit fly pupae 
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Diapause is one of the primary mechanisms whereby herbivorous insects 
synchronize their life cycles with the availability of their hosts. In this study, we used 
the European cherry fruit fly, Rhagoletis cerasi (Diptera: Tephritidae), a univoltine 
species that undergoes obligatory diapause at pupal stage, to study the effects of 
photoperiod and relative humidity on diapause termination. To this end, R. cerasi 
pupae obtained from infested cherries from Dossenheim (Germany) were exposed 
to different photoperiod or relative humidity regimes during a chilling period (4 ± 1oC) 
ranging from 2 to 8.5 months for terminating diapause. Specifically, pupae were 
exposed to four photoperiod regimes: a) light conditions (24L:00D), b) dark conditions 
(00L:24D), c) short photoperiod (08L:16D), and d) long photoperiod (16L:08D), as 
well as to a) low (40%), b) medium (60%), and c) high (70-80%) relative humidity. 
Data revealed that photoperiod is a significant predictor of diapause termination of R. 
cerasi pupae, as opposed to relative humidity. Adult emergence rates were high 
(>75%) after chilling for a period longed than 6.5 months for the photoperiod regimes 
24L:00D, 00L:24D, and 08L:16D. Nonetheless, adult emergence was dramatically 
decreased after chilling for 6 months under long photoperiod (16L:08D). In addition, 
cohorts of about 484 -1600 pupae obtained from three Greek R. cerasi populations 
from Thessaly (Kamari, Magnisia and Kallipefki, Larissa) and Macedonia (Dafni, 
Kozani) remained in cold (3 ± 1oC) for approximately 18 consecutive months (551 
days) for terminating diapause. Data shown that the percentage of adult emergence 
after a long chilling period (≈18 months) was 13.4%, 6.4% and 1.8% for Kamari, Dafni 
and Kallipefki populations, respectively. Our findings enhance our knowledge on 
factors that regulate diapause termination of R. cerasi, supporting sound decisions 
on insect control. 

 
Keywords: long lasting period, obligatory diapause, photoperiod, relative humidity, 
Rhagoletis cerasi. 
  

mailto:nikopap@uth.gr


18th Panhellenic Entomological Congress 16 

Bark beetles in the suburban forest of Thessaloniki in the years  
2017/2018 – a first approach 
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The aim of the current study is to identify the bark beetle species occurring in the 
suburban forest of Thessaloniki, and assess their population status. For that we 
installed pheromone traps (multifunnel) baited with attractants that were regularly 
examined from April to October in two successive years (2017-2018). In total, eight 
bark beetle species have been identified, with Hylurgus micklitzi (Coleoptera: 
Curculionidae) (2017) and Orthotomicus erosus (Coleoptera: Curculionidae) (2018) 
being the most abundant. In addition to them, four predatory insect species were 
found with Aulonium ruficorne (Coleptera: Zopheridae) dominating in both years. 
Comparing the performance of species in these two years of observations, it is 
evident that H. micklitzi and H. ligniperda exhibit a similar pattern, whereas 
Orthotomicus erosus population has experienced a significant increase in 2018. 
Moreover, O. erosus and O. proximus reach at least two population peaks from April 
to June, while H. micklitzi and H. ligniperda exhibit at two population peaks from June 
to September. 
 
Keywords: bark beetles, pheromone traps, suburban forest, Orthotomicus erosus, 
Hylurgus spp. 
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North or South? Assessing the population of Thaumtopoea pityocampa 
(Lepidoptera: Notodontidae) in different exposures using pheromone traps 

and distance sampling 
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The pine processionary moth Thaumetopoea pityocampa (Denis & Schiffermüller, 
1775) (Lepidoptera: Notodontidae) is one of the most abundant defoliators in the 
Mediterranean basin that frequently exhibits population outbreaks in pine forests. The 
aim of the current is to assess the population level of T. pityocampa in relation to 
expo-sure using a dual approach. In early spring we conducted “distance sampling” 
method in 34 different transects, where we recorded in total 310 defoliated trees. 
Later on (early summer) we installed 20 pheromone traps in the same areas, and 
caught 9,705 T. pityocampa individuals. Both methods produced similar results in 
terms of estimating the population level of this species, suggesting that suggesting 
“distance sampling” method can be applied as an alternative approach in similar 
surveys. Moreover, it was shown that south exposures demonstrate higher 
population levels compared to the north ones, something that was confirmed by both 
methods.  
 
Keywords: Thaumetopoea pityocampa, exposure, distance sampling, pheromone 
traps. 
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The assemblage of natural enemies of Dryocosmus kuriphilus (Hymenoptera: 
Cynipidae) in Greece: a first assessment 
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Dryocosmus kuriphilus (Hymenoptera: Cynipidae) is considered one of the most 

important invasive pests of chestnut trees throughout the world, affecting exclusively 
the various species of Genus Castanea, by inducing galls mostly on twigs, leaves 
and buds. Although the insect is native in China, it has gradually spread across 
Europe, making its first appearance in 2002 in Italy. In Greece, it was first recorded 
in 2014 in «Ano Milia» (Pieria) and since then it has spread all over the country. Even 
though, biological control programs aimed at releasing its natural enemy, Torymus 
sinensis (Hymenoptera: Torymidae), it is expected that even endemic species 
(predators, parasites and parasitoids) might have responded to the invasion of 
chestnut wasp as well. To disentangle the assemblage of these species, we collected 
galls from five different chestnut orchards of Greece (Arnea, Drama, Kavala, Katerini 
and Fthiotida), identified and estimated the occurrence of endemic enemies against 
chestnut wasp. The species were Megastigmus dorsalis (Hymenoptera), 
Mesopolobus tibialis (Hymenoptera), Torymus flavipes (Hymentoptera), Sycophila 
varieagata (Hymenoptera), Eupelmus sp. (Hymenoptera) and Saphonecrus 
kuriphilusi (Hymenoptera) at a ratio that raised up to 34%.  
 
Keywords: chestnut gall wasp, Dryocosmus kuriphilus, endemic species, natural 
enemies. 
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In the framework of the Survey Program for the phytopathogenic bacterium Xylella 
fastidiosa Well and Raju (Xanthomonadales: Xanthomonadaceae), plant samplings 
were carried out in 2019 in Argolida for bacterial presence and sweep net techniques 
as well as yellow sticky traps for studying the presence of insect vectors. The survey 
units that are inspected in Argolida are fields, nurseries, garden centers and high-risk 
sites with host plants (olives, vines, ornamental plants etc.). Sweep netting was 
carried out in olive groves from mid to late spring. Samples were taken from the 
canopy of olive trees and from the ground vegetation cover, mainly weeds, on which 
the characteristic foams of spittlebug larvae were observed. Two species of insect 
vectors Philaenus spumarius L. (Hemiptera: Aphrophoridae) and Neophilaenus 
campestris Fallen (Hemiptera: Aphrophoridae) were found. Particularly in the ground 
vegetation cover, high populations of P. spumarius were observed. In addition, at the 
same period with sweep nettings, ten traps were attached on the foliage of host trees, 
six in olive groves, two in Garden Centers and two in urban green. The spatial 
distribution of traps was representative of the whole area of Argolis. Trapped insects 
belong to the family of Cicadellidae mainly to the subfamily of Deltocephalinae. Plant 
and insect vector samples were laboratory analysed following the European and 
Mediterranean Plant Protection Organization (EPPO) diagnostic protocols. All 
samples were negative to the presence of the phytopathogenic bacterium X. 
fastidiosa. Inspections for the monitoring of the insect vectors of X. fastidiosa will 
continue from late September to late November. 
 
Keywords: Argolida, insect vectors, Xylella fastidiosa. 
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The olive fruit fly, Bactrocera oleae Rossi (Diptera: Tephritidae) is the most 

important pest of olive crops. Wide area pest management programmes that are 
implemented in Greece (WAPMP), should take into account the population dynamics 
of the pest, in particular the spatio- temporal distribution of hot spots, the spatial 
distribution of uncultivated and organic groves, land cover differences and finally 
spray efficacy, in order to be successful and economically viable. 

In this paper, we present data from the analysis of the application of the WAPMP 
against the olive fruit fly on the island of Samos using GIS and spatial analysis for 
two consecutive periods: 2017 and 2018. 

Results reveal that: (a) despite the differences that can be attributed to different 
climate conditions (temperature and relative humidity), population changes in the 
different periods share common patterns with higher populations in mountain areas 
early in the season and higher populations in lowlands towards the end of the season, 
and (b) bait spray efficacy seems to be driven mostly by the season and climate 
conditions rather than the size of pest populations, the active substances used or 
other parameters. 

The results of the analysis are particularly useful for spraying decision making and 
precision agriculture applications. 
 
Keywords: olive fruit fly, geospatial data base, precision agriculture. 
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Diabrotica virgifera LeConte (Coleoptera: Chrysomelidae) (western corn 
rootworm) is a new major pest of maize in Greece. Its larvae infest the maize root 
system. In recent years, however, symptoms of incomplete fertilization have been 
observed in several maize crops in the Regional Unit of Drama. Ιnfestation by the 
pest during silking growth stage can cause randomly distributed kernel gaps on the 
cob. Incomplete kernel set can also be caused by environmental stresses such as 
high temperatures, water stress and nitrogen deficiency, resulting in barren cob tips. 
In order to investigate whether there is a negative effect of D. virgifera on the 
fertilization of maize in Drama, cobs were sampled once at the R4-R6 growth stages 
from maize crops where prominent activity of D. virgifera adults during silking had 
been observed, from various areas of Drama, in the years 2017, 2018 and 2019. The 
measurements pertained to the frequency of cobs with: a) incomplete kernel set due 
to D. virgifera adult infestations during silking (randomly distributed kernel gaps) and 
b) incomplete kernel set due to environmental factors (barren cob tips). In 2017, 
extensive "goose neck" symptoms caused by larval root infestations was reported 
and a population outbreak of western corn rootworm adults was recorded in maize 
crops in the Tenagi area in Drama (7.1 adults/cob ± 0.58 SE). Furthermore, the 
summer meteorological conditions were intensely dry and hot. In maize fields of 
Tenagi, the frequency of cobs with pronounced symptoms of random gaps (>20 
missing kernels) was 14.2%. Also, the frequency of cobs with pronounced symptoms 
of barren cob tips due to stresses (>1/4 of the cob length) was 12.7%. In areas other 
than the Tenagi, the corresponding frequencies were: 4.1% and 2.1%. The frequency 
of cobs with low-intensity symptoms in 2017, as well as those in the years 2018 and 
2019, are also presented, following extensive crop rotation in Drama. Finally, a 
comparison between the causes of fertilization disruption is provided. The results 
revealed that D. virgifera adult feeding activity on the cob silk may cause incomplete 
kernel set, however the frequency of affected cobs is significantly low, even under 
high adult population (2017). The results also show that the impact of adults on the 
fertilization of maize, as recorded in the years 2017-2019, does not differ significantly, 
or if so then it is significantly lower, compared to the corresponding impact of 
environmental stress. There is a discussion about the appropriate sustainable crop 
management practices and treatments for the control of D. virgifera in the light of the 
above results.  

 
Keywords: Diabrotica virgifera, fertilization, maize, environmental stress 
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Studies on seasonal abundance, spatiotemporal distribution and management 
tactics of Auchenorrhyncha potential vectors of Xylella fastidiosa (Xanthomonadales: 
Xanthomonadaceae) is of paramount importance to reduce the potential of the 
pathogen to invade new areas. A survey of Auchenorrhyncha, which could potentially 
act as vectors of X. fastidiosa, was carried out over a 24-month period in olive groves 
in Crete, a major olive growing region of Greece. Adult populations of 
Auchenorrhyncha species have been monthly monitored since June 2017 using 
Malaise traps and sweeping net. Auchenorrhyncha were present throughout the 
sampling period and their populations showed two peaks in November and June 
during both years. The most abundant subfamilies were Deltocephalinae and 
Typhlocybinae (Hemiptera: Cicadellidae), whereas Aphrophoridae, especially 
Philaenus spumarius Linnaeus and Neophilaenus campestris Fallén, were very low 
in numbers. Notably, Auchenorrhyncha were more abundant in the ground 
vegetation, than on olive tree canopy, and in the adjacent natural vegetation. 
Furthermore, their populations were higher in western Crete compared to the eastern 
part of the island. Our results provide new insights into the species diversity, ecology 
and population fluctuation of potential vectors of X. fastidiosa in olive groves of 
southern Greece. In addition, they provide important information for developing 
rational and efficient strategies against the spread of X. fastidiosa, enhancing the 
readiness of the authorities to eradicate the pathogen, if required. To this direction, 
23 chemical insecticides with 14 different modes of action are screened for their 
efficacy against three Auchenorrhyncha species, using a leaf-dip laboratory bioassay 
protocol. At least seven insecticides, tested at the maximum recommended label 
rate, exhibited mortality levels over 95% against the species tested, suggesting that 
they could be used to control X. fastidiosa vectors in a pathogen eradication scheme, 
if this will be -unhopefully- introduced.  
 
The work is funded by the Region of Crete in the frame of the project entitled: “Action map of the Region of Crete 
for X. fastidiosa”. 

 
Keywords: Auchenorrhyncha, chemical control, seasonal dynamics, Xylella 
fastidiosa.   
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We studied the effect of a series of different temperatures (15, 17, 20, 25, 30, 33 

and 35οC) on the behavior of Bactrocera oleae Rossi (Diptera: Tephritidae) adult 
females, after their exposure to volatile chemical substances isolated from olive fruit. 
We determined the number of females that visited the olive fruit, the number of eggs 
laid on them and the longevity of the flies when they were continuously exposed to 
olive fruit volatiles. It was found that adult females exposed to a mixture of fruit 
volatiles increased their visits to olive fruit and egg production but their longevity was 
reduced. The maximum increase in the number of visits to olive fruit and egg 
production after exposure of the flies to fruit volatiles was observed at 30°C. Our 
results may contribute to the improvement of rearing of the flies after their exposure 
to fruit volatiles at certain temperatures and increase of egg production. 
 
Keywords: Bactrocera oleae, egg production, longevity, olive fruit volatiles. 
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The Mediterranean fruit fly or medfly, Ceratitis capitata (Diptera: Tephritidae), is a 
notorious pest with wide geographic distribution, infesting especially the citrus fruits 
and many other crops, causing significant economic losses worldwide. A modern 
method for the successful management of this pest is the mass trapping technique 
using a new lure called Biodelear. The exact way that Biodelear affects pests is not 
yet known.   

In the current laboratory study (25oC), the pre-oviposition, the oviposition and the 
post-oviposition period of females, total egg production, as well as, the longevity of 
both sexes, were studied using three different doses of Biodelear (0.5, 1.0 and 2.0 
ml). Upon emergence, one female and one male (F5 generation) where placed 
together in small cages. Each cage contained food, water and an artificial oviposition 
substrate with holes under which a spongy material was impregnated with Biodelear 
or water in the case of the control group. There were 20 replicates per treatment.    

The results showed that in groups treated with doses of 1.0 ml and 2.0 ml 
Biodelear the pre-oviposition period was longer than in the control group. Moreover, 
the total egg production was in all three treatments lower compared to the control. In 
contrast, no differences were found in the longevity of both sexes, as well as in the 
reproduction and post-reproduction period, compared to the control.   

These results indicate that Biodelear affects negatively the oviposition of the 
Mediterranean fruit fly and can extend the period before egg laying is initiated. Further 
research is needed to understand the mechanisms involved and examine whether 
this effect also occurs under field conditions. Therefore, Biodelear combines 
attractant attributes along with negative impacts on oviposition of medfly and thus 
may be proved an efficient tool for managing this pest.  
 
Keywords: Ceratitis capitata, Tephritidae, longevity, lure, mass trapping, oviposition.  
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Among the predators of aphids, lady beetles are considered their most effective 
natural enemies. In the present study the predation rate of larval instars and the 
duration of the development of the immature stages of the Ceratomegilla 
undecimnotata (Coleoptera: Coccinellidae) was studied, on the black bean aphid 
Aphis fabae Scopoli (Hemiptera: Aphididae) under eight constant temperatures: 17, 
20, 22.5, 25, 27.5, 30, 32.5, and 35°C. The total larval prey consumption was 240, 
247.62, 260.05, 300.61, 296.09, 265.23, 238.23 and 218.42 A. fabae apterous adults 
at 17, 20, 22.5, 25, 27.5, 30, 32.5 and 35°C respectively. The development time of 
the immature stages of C. undecimnotata were 50.88 days at 17°C, 34.29 at 20°C, 
23.46 at 22.5°C, 19.39 at 25°C, 14.74 at 27.5°C, 12.54 at 30°C, 11 at 32.5°C, and 
12.33 days at 35°C. The thermal constant for development of the immature stages 
of the C. undecimnotata was estimated to 207.51 degree days and the lower thermal 
threshold at 13.57°C. The optimum temperature for the C. undecimnotata as a 
biological control agent was 25°C. At that temperature, the highest total prey 
consumption and lowest larval mortality were recorded. These results might be useful 
tools for the prediction of C. undecimnotata phenology and the interactions with its 
prey. 
 
Keywords: Ceratomegilla undecimnotata, biological control, development, predation 
rate, temperature. 
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The olive fly, a key pest of the olive system, shows two types of symbiosis with 
bacteria: the first with Candidatus Erwinia dacicola, the second one with several 
ubiquitous bacteria acquired from the environment. Candidatus E. dacicola is a 
predominant and unculturable species in wild flies; it grows in a specialized tract of 
B. oleae alimentary canal (oesophageal bulb) and it is vertically transmitted from 
females to the progeny. Candidatus E. dacicola increases fitness in adults, while in 
young larvae allows them to feed on the olive pulp, counteracting the activity of 
oleuropein, a substance that inhibits larval growth. Moreover, bacteria acquired from 
the environment guarantee a proteinaceous food source, helping olive fly adults to 
overcome the lack of proteins in the olive grove. 

Moving from this basic knowledge, our research has followed two directions: first, 
the symbiosis interruption as a new control strategy; second, the developmnent of 
new attractants using bacterial volatiles. 
 
Keywords: bacterial symbiosis, olive fly, oleuropein, Candidatus Erwinia dacicola. 
  

mailto:antonio.belcari@unifi.it


18th Panhellenic Entomological Congress 30 

Data on biology and ecology of Pseudaulacaspis pentagona (Hemiptera: 
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The scale insect Pseudaulacaspis pentagona (Targioni Tozzetti) (Hemiptera: 
Diaspididae) is a polyphagous species, originated from Asia (Japan or China), 
widespread worldwide. It has been recorded in 110 countries on 221 host plant 
species, belonging to 85 plant families. In many countries it is considered as one of 
the main insect pests of fruit trees and ornamental plants, causing serious economic 
damage. It completes 1 to 4 generations per year in several countries, depending on 
the climatic conditions and the host plant species. Many natural enemies of P. 
pentagona have been recorded in several regions of the world, such as Hymenoptera 
of the families Aphelinidae, Encyrtidae, Eulophidae, Halictidae, Signiphoridae, 
Trichogrammatidae, Diptera of the family Cecidomyiidae, Neuroptera of the family 
Chrysopidae, Lepidoptera of the families Noctuidae and Arctiidae, Coleoptera of the 
family Coccinellidae, mites of the families Hemisarcoptidae και Tetranychidae and 
entomopathogenic fungus of the family Cordycipitaceae.  

The phenology of P. pentagona has been studied in Greece, in Central Macedonia 
on peach trees, where 3 generations were recorded per year, according to the male 
flight monitoring.  

In Messinia, infestations of P. pentagona were found on kiwi trees Actinidia 
deliciosa (Actinidiaceae), peach trees Prunus persica (Rosaceae) and mulberry trees 
Morus alba (Moraceae). Data on biology and ecology of the scale were collected by 
sampling of infested brunches of mulberry trees and their examinationin laboratory, 
during the years 2016-2018. Pseudaulacaspis pentagona is oviparous and 
amphigonic species. The fecundity of the scale fluctuated between 97 and 133 eggs 
per female. In the area of Kalamata it completed 3 generations per year and 
overwintered as pre-ovipositing mated female. The main natural enemies of P. 
pentagona recorded in the area of Kalamata were the coccinellid predators: 
Chilocorus bipustulatus (L.) and Rhyzobius lophanthae Blaisdell. 

Keywords: fecundity, natural enemies, predators, Pseudaulacaspis pentagona. 
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Royal Jelly (RJ) is a glandular secretion from the hypopharyngeal and salivary 

glands of young workers that are placed in their head. These glands are growing from 
the day of emergence up to 8th – 12th day of workers’ life, when they are able to 
produce RJ. According to the literature, in later stages of bee’s life, these glands stop 
producing RJ and secrete proteins and enzymes that enrich honey. This assumption 
raises questions such as if the older workers can produce RJ in adverse conditions 
(luck of young workers), on what day the workers begin the RJ’s production, how 
large can be the hypopharyngeal glands, and if the RJ that is produced is the same 
from the younger and the older workers, as well.  

In order to answer the previous questions, the following experiment design was 
applied: older workers were separated from strong bee-colonies, creating three new 
queenless colonies (Group A). In order to produce RJ the colonies of Group A were 
grafted with artificial Queen Cells (QC). At the same time, six more queenless 
colonies were created grafted, three with young workers (Group B) and three with 
workers of all ages (Group C – control group).  The samples of RJ produced, were 
analyzed and compared for the moisture, proteins, sugars, 10-hydroxy-2-decenoic 
acid, pH and acidity. Moreover, samples of workers were collected from the colonies 
of Group A before and after the experiment. For Group B, the collection of bees 
started from the first day and was finished on the twelfth day. In the samples of 
workers the hypopharyngeal glands were isolated and measured using a 
stereoscope and the ImageProPlus software. 

The results showed that the RJ’s production in colonies of Group A begun at the 
first day of the experiment, while the size of the glands remained stable without any 
changes, before and after the production of RJ. The size of hypopharyngeal glands 
of young workers from Group B showed a significant increase during the experiment 
with the maximum being detected at day ten. RJ’s production in this group started 
eight days after the emergence of the workers. Group C produced RJ from the first 
day. All the physicochemical characteristics in RJ’s samples from the groups did not 
differ, making it clear that the workers can produce RJ at any time, after their 8th day 
of their life.  

 
Keywords: hypopharyngeal glands, Royal Jelly, worker honeybees. 
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Red wood ants build their nests as above-ground mounds by collecting organic 
materials from the forest floor. In this study we compared chemical properties of the 
soil from the center of the nest and the above-ground nest building material with the 
surrounding forest floor and soil. In August 2013 in the study area we sampled soil 
from five nests and the surrounding soil and we measured pH and C and N rate. We 
found higher pH in the center of the nest, and that C and N concentrations decrease 
as we fend off the mounds. Above-ground nest constructing material differ from the 
soil, as it has high concentrations of C and N. Red wood ants’ mounds do not change 
significantly the C and N concentrations in the forest ecosystem, but they increase 
spatial heterogeneity of the forest floor by storing organic matter and nutrients. 

Keywords: forest soil, red wood ants, pH, C concentrations, N concentrations. 
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Skin ulcers, decubitus ulcers and diabetic ulcers are increasing skin conditions. 
According to the International Diabetes Federation, patients with diabetes are 
expected to double in the next few years. The use of antibiotics alone is not sufficient 
for the treatment of the ulcers and prior to their use, necrotic and infectious tissue 
should have been removed. Since the early ‘90s, the maggot debridement therapy 
(MDT) with larvae of Lucilia sericata (Meigen) (Diptera: Calliphoridae) has been 
applied again. The main advantages of directly applying larvae to surgical 
debridement of a wound are that they act microsurgically without damaging healthy 
tissue, do not penetrate into inner organs, grow rapidly, they are easily bred in vitro, 
survive in sterile microbial environment and accelerate the process of healing. For 
the breeding of the insects, a substrate based on the bovine liver is used, as well as 
adult egg laying, which takes place in the same tissue.  

The purpose of this study is the pilot study of new oviposition substrates and 
breeding substrates of larvae, as substitutes for bovine liver. For this purpose, a) 
oviposition of the adults was tested using three (3) different means (blood, meat 
broth, milk) and b) biological parameters of the insect by the addition of four (4) 
different substrates to agar (bovine liver, fish feed, poultry feed and blood). The 
spawning experiments aimed at finding a suitable means for adult oviposition. A 
number of biological parameters, such as the duration of incomplete development, 
sex ratio, longevity and fertility of the adults, pre-oviposition, oviposition and post-
oviposition time, have also been studied.  
The results showed the existence of sufficient substrates for oviposition and growth 
of the insect, although with statistically significant differences from the control (bovine 
liver). The presentation will provide a detailed presentation of the results and an 
extensive discussion on them.  
 
Keywords: biological parameters, Calliphoridae, MDT, ulcers.  
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*e-mail: Vasilis.sideris@hotmail.com

In recent years, extensive discussion has been taking place among the scientific 
community concerning the changes in climate condition, which are frequently 
perceived in an intensive way. Simultaneously, the human population is rapidly 
growing, leading to corresponding changes, such as in sufficient foraging and food 
intake. However, today, while plethora of citizens are malnourished, the volume of 
food disposed as waste, in Europe, amounted to 88 million tones in 2012. Of these, 
19% derives from the food and beverage processing industry. The exploitation of 
food by-products for the purpose of producing superior quality and added value 
products is a basic component of the Upcycling procedure. An important tool for 
improving the reuse of organic substances in the food supply chain is the insect 
Hermetia illucens (L.) (Diptera: Stratiomyidae).  

The purpose of this project is to study the effect of three food and beverage by-
products in four different combinations. For all treatments, after nutritional analysis, 
substrates were given in two doses, 150 & 200mg / larvae / day (wet weight) for each 
by-product and combination. For each treatment, larval development, survival rate 
and the weight gain was recorded. Furthermore, material reduction (MR), feed 
conversion ratio (FCR), efficiency of conversion (to biomass) of ingested food (ECI), 
and Waste Reduction Index (WRI) were calculated.  

Results showed that larval performance and biological parameters are significantly 
different among the different quality and quantity of feed combinations. In the 
presentation, detailed results and discussion are given.  

Keywords: Hermetia illucens, industrial food by-products, Stratiomyidae. 
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The tomato leafminer, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is 
considered as one of the most serious pests of tomato crops. Knowledge of T. 
absoluta egg distribution on tomato plants and how is affected by the female density 
may give important data for most effective use of its natural enemies since their 
efficacy depends on the density and distribution of T. absoluta eggs. The purpose of 
this study was to record the number and the spatial distribution of T. absoluta eggs 
when different female densities were released per plant. For this purpose, a tomato 
plant (h=25-30 cm) with 8 leaves was placed in a cage and adults of T. absoluta 
(females and males) were released, in the following rates: 1f:2m, 2f:2m, 3f:3m, 5f:5m. 
After 24h the laid eggs were counted. According to the results the average number 
of eggs was 13.6±0.4, 20.1±3.2, 28.3±4.3 and 59.6±5.8, for each female: male ratio, 
respectively. More eggs were recorded on 3rd, 4th and 2nd leaf, followed by the 5th and 
6th leaf. In 1st and 7th leaf the lowest number of eggs was recorded. Moreover, a 
higher number of eggs were found on the lower than the upper leaf surface. Also, in 
case of the leaflet, a higher number of eggs on each rate, 1f:2m, 2f:2m, 3f:3m and 
5f:5m was recorded on 2nd and 4th, 4th, 3rd-4th and 3rd-6th, respectively. Conclusively, 
eggs were deposited mainly on the middle or apical plant part while their distribution 
was affected by the T. absoluta females’ density. 
 
Keywords: egg distribution, female density, tomato, Tuta absoluta. 
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A long chilling period of pupae of Rhagoletis cerasi (Diptera: Tephritidae) 
negatively affects longevity and egg production of the emerging adults 

C.A. MORAITI AND Ν.T. PAPADOPOULOS* 
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Environment, University of Thessaly, 38446 Volos, Greece 
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Long life cycles (>1 year), induced by variable ecological factors, are not an 
exception for fruit flies. The European cherry fruit fly, Rhagoletis cerasi (Diptera: 
Tephritidae), is an univoltine species with obligate diapause at pupal stage. Even 
though all pupae potentially give adults after a population-specific optimum chilling 
period lasting shorter than one year, long life cycles (>1 year) may be expressed 
either after a relatively short chilling period or after a relatively long chilling period 
under optimum temperatures for diapause termination. In the first case, a proportion 
of pupae is expected to enter prolonged dormancy and give adults after two cycles 
of cold/warm temperatures. To address the impact of long life cycles on adult life-
history traits, we conducted comparative demographic studies among adults 
emerged from pupae with a) annual diapause, b) prolonged diapause, and c) from 
pupae that remained approximately 18 consecutive months (551 days) in cold 
conditions. Pupae were collected from infested wild cherries from Kamari Magnesia. 
Demographic studies of emerging adults were conducted at constant laboratory 
conditions (25 ± 1oC, 65±5% RH and long photoperiod 14L:10D). Body size of adults 
(females and males) of each treatment was measured as thorax length, thorax width 
and head width. Our results showed that adults emerged from pupae with prolonged 
diapause were bigger than those from pupae with annual diapause. However, the 
body size of adults emerged from pupae kept in cold for 18 consecutive months were 
neither small nor big. Survival and fecundity rates of adults emerged from both pupae 
with prolonged diapause and pupae in cold for 18 months were significant decreased 
compared to those obtained from pupae with annual diapause. However, fecundity 
rates did not differ between adults emerged from pupae with prolonged diapause and 
adults from pupae exposed to a long-lasting chilling period (18 moths), as opposed 
to survival rates. Thus, a long chilling period at pupal stage results in an additional 
cost in adult longevity, compared to fitness cost of adults emerged from pupae with 
prolonged dormancy. 

Keywords: European cherry fruit fly, fecundity, longevity, obligatory diapause, 
prolonged dormancy. 
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First record of cultivated and non-crop hosts of Drosophila suzukii (Diptera: 
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The spotted wing drosophila (SWD), Drosophila suzukii (Matsumura) (Diptera: 
Drosophilidae), is an invasive fly of Asian origin that has established throughout the 
European and American continent. It is a major pest of a wide variety of host fruits 
including soft (berries, strawberries) and stone (cherries) fruits. A better knowledge 
of its host range of both cultivated and non-cultivated plants is essential to develop 
sustainable integrated pest management strategies.  

We collected plant stems and fruit from possible cultivated and wild-growing hosts 
of D. suzukii in the cherry producing areas: Lechonia Magnesia (coastal, central 
Greece) and Agia Fotini Pella (semi-highland, northern Greece). Plants were 
collected throughout a distance of 20 meters from the perimeter of cherry orchards, 
as well as within the cherry orchards. Fruits were transferred to the laboratory, 
identified to species level, placed in specially modified plastic containers, and 
checked twice a week for infestation by D. suzukii (number of pupae and adults per 
100 fruits). 

Amongst cultivated plants that were collected, no infestation was recorded in sour 
cherries (Prunus cerasus), apricots (Prunus armeniaca), cherry plums (Prunus 
cerasifera), Italian plums (Prunus cocomilia) and pears (Pyrus communis) in either of 
the two study areas. Infestation was recorded in cultivated loquats (Eribotrya 
japonica) collected in Lechonia. Regarding non-cultivated plants, blackberries 
(Rubus fruticosus), nightshades (Solanum nigrum) and black elderberries 
(Sambucus spp.) were found to be infested by D. suzukii, in at least one of the two 
tested areas, while blueberries (Vaccinium myrtillus) and ivy (Hedera sp.) were not 
infested. The widespread availability of non-cultivated hosts for the SWD highlights 
the need of adaptation of an area-wide control approach for this pest. 
 
Keywords: cultivated hosts, fruit infestation, spotted wing drosophila, wild-grown 
hosts. 
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Protaetia (Potosia) cretica (Coleoptera: Cetoniidae): Α potentially harmful 
insect for mulberry trees 
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The insect Protaetia (Potosia) cretica (Coleoptera: Cetoniidae) is considered a 
common insect in the island of Crete. Its size varies from 18 to 22 mm and shows 
very little difference in other morphological characteristics with respect to the 
population of the rest of Greece, which belongs to another species. It is a sapworm 
insect that, in addition to dead plant tissue, also feeds on pollen and honey, and is 
often found on flowers and ripe fruits. The larva is found in a decomposed part of 
wood: Quercus spp (oak), Ficus carica (fig tree), Ceratonia siliqua (carob). In 2003, 
infestations of the insect Protaetia opaca were reported/ found in a date tree (Phoenix 
dactylifera) and also in 2017 in a canary palm tree (Phoenix canariensis) in Tunisia. 
The insect entered the palm tree, either together with the palm beetle or by itself.  

The purpose of this study is to determine whether the insect's diet impacts 
mulberries. While searching the infected mulberry trees from Xylotrechus chinensis, 
a larva of the Scarabaeoidea subfamily was found. A more detailed study of the trees 
showed an abundance of larvae. Four larvae were transferred to the laboratory along 
with their feces. The larvae were bred and the bloom was taken. This was the insect 
P. cretica. The investigation continued further in the area were the insect was found. 
About 150 mulberries were recorded, in most of these trees feces of the larva were 
found in cavities inside the trunk of the mulberries. From the above data on 
mulberries, an attempt was made to determine whether this insect eventually causes 
problems with its feeding on the tree. Given that these are urban green trees, there 
was a restriction (from the local authorities) to cut tree trunks. Were it was possible, 
the feces were carefully collected from the trunk and dry weight and volume were 
measured. Also, where possible, the percentage (height) of the trunk containing litter 
was measured. 

The presence and nutrition of the insect in urban green mulberries in the Dilina 
area of the municipality of Heraklion seems to consume much of the mulberry tree 
wood and needs further investigation if it is to be managed in the future as an enemy 
of the mulberry tree. 

Keywords: Protaetia cretica, mulberry trees, Heraklion Crete. 
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Monitoring the population of Helicoverpa armigera (Lepidoptera: Noctuidae) 
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Helicoverpa (Heliothis) armigera (Hübner, 1808) (Lepidoptera: Noctuidae) is a 
highly polyphagous species and the most important and destructive insect pests of 
cotton crops, in Greece like in Rhodope prefecture. For monitoring the population of 
H. armigra, pheromone traps were placed in different regions, such as Agioi 
Theodoroi, Aigeiros, Porpi, Ambrosia, Anakio, Dialampi, Iasmos, Mesi, Molivoti, Neo 
Sidirochori and Salpi. The captures of males in pheromone traps are used together 
with temperature measurements to develop a degree day model to improve the 
timing of insecticide applications.  

An application trial in cotton crops against H. armigra took place, using an 
insecticide (active substance chlorantraniliprole), the Bacillus thuringiensis 
subspecies kurstaki (Btk), the Zeolite and the Diatomaceous earth. The largest 
population of the adults was observed from 20-8 until 10-9 and the large larval 
population during the last days of August.  

The results of the ongoing experimental applications against H. armigera showed 
that, in addition to the conventional insecticide (active substance, chlorantraniliprole), 
bacillus and diatomaceous earth, zeolite showed a statistically significant difference 
compared to the control. Therefore, it could be used with very good results against 
H. armigera. 
 
Keywords: Helicoverpa armigera, control, Zeolite, pheromone traps.  
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Travelling in time: the phylogeographic history of Ips sexdentatus 
 (Coleoptera: Curculionidae) in Europe 
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The six-toothed pine bark beetle, Ips sexdentatus (Coleoptera: Curculionidae), is 
one of the most abundant scolytid species of the central and southern European 
countries. Even though it preferably feeds on Pinus spp., during population outbreaks 
it can also attack Picea spp. Its phylogeography has been studied in Europe for the 
first time analyzing a locus of mtDNA COI from 489 individuals sampled from most of 
its native range in Europe. The revealed pattern suggests that at least three glacial 
refugia (Italy, central Europe, southern Balkans) have shaped the currently observed 
distribution of genetic divergence in Europe, without however excluding the 
contribution of minor refugial areas. This shallow structure can be considered an 
artifact of factors that reduced intraspecific diversity and at the same time facilitated 
gene flow, such as biological traits of the species (flying ability and host preference) 
but also wood trade, overall  being the most prevailing and probable reasons that 
gave rise to the observed pattern. 
 
Keywords: Scolytinae, phylogeography, mtDNA, Pinus spp. 
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Geographical position, climate and the wide variety of habitats in Greece make up 

the profile of the Greek fauna, which is characterized by high biodiversity. It is 
considered as one of the richest in Europe, mixing European, Asian and African 
species, along with various endemic species. One of the most important wetlands in 
Greece is Lake Kerkini, which belongs to the Natura 2000 network (92/43 / EEC). 

One of the largest insect groups is Auchenorrhyncha (Hemiptera), known as leaf- 
and planthoppers, which are of particular interest for their great diversity, their 
geographical distribution and their important role in agriculture. The scope of this 
work is to study the biodiversity of the Auchenorrhyncha within the Kerkini National 
Park. 

For this purpose samples were collected around Lake Kerkini, but also the wider 
area of the National Park. The samples were collected with Malaise traps during the 
years 2003-2008 and 2017-2019. In the first period (2003-2008), placement and 
monitoring of the traps was carried out by Mr. Gordon Ramel, as part of a wider 
faunistic study. Twenty-six traps were placed in 26 different locations around the lake 
and the wider area. In the second period (2017-2019) the placement of the traps was 
carried out in collaboration with the Lake Kerkini Management Department, the staff 
of which took over the placement and supervision of the traps, the weekly collection 
of samples and their dispatch to the Laboratory of Agricultural Zoology and 
Entomology of the Agricultural University of Athens. Insects were collected in the trap 
containers and preserved in erhanol 70% ethyl alcohol. Classification of 
Auchenorrhyncha was performed in the Laboratory of Agricultural Zoology and 
Entomology with taxonomic keys, after genitalia dissection. In total, 19,500 adult 
Auchenorrhyncha individuals were collected and identified, which will be listed in 
detail in the presentation. 

 
Keywords: Auchenorrhyncha, biodiversity, Kerkini Lake, Malaise. 
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potential vectors of Xylella fastidiosa in olive groves of different cultivation 
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In recent years, extensive discussion has been devoted to the bacterium Xylella 
fastidiosa (Gammaproteobacteria:Xanthomonadales), not exclusively in the scientific 
community, but also in various European primary production facilities. Justifiably, as 
it is the causing factor of the “Olive Quick Decline Syndrome” (OQDS), a devastating 
disease for the olive groves, which has already inflicted serious damage in olive 
cultivations of southern Italy. Exclusive vectors of the bacterium are the xylem fluid-
feeding Auchenorrhyncha (Hemiptera), mainly of the families Cicadellidae, 
Aphrophoridae and Cercopidae. Thus, recording the species’ presence and studying 
their populations in the European olive groves is of paramount importance, in order 
to prevent or limit the potential spreading of X. fastidiosa in areas where it has not 
been established. A characteristic of the European olive groves and especially of the 
Greek ones, is the very wide diversity, which is expressed with factors as the terrain, 
or the plant variety. Significant diversity can also be seen in respect to the cultivation 
systems, which are expressed as the type of cultivation techniques the olive producer 
uses. 

The purpose of this study is to examine the effect of the cultivation system on the 
presence, population variance and biodiversity of Auchenorrhyncha. 

For this purpose, sampling was carried out every 15 days in three olive groves in 
the area of Istiaea, North Evia (Greece): A conventional, an organic and one that did 
not receive any cultivation care for at least 15 years and was labeled as abandoned. 
A Malaise type trap was placed in the center of each olive grove, in which ethanol 
95% was used as the medium of killing and preserving the trapped insects. The 
samples were sent to the Laboratory of Agricultural Zoology and Entomology of the 
AUA, where the systematic classification of Auchenorrhyncha was performed 
through the method of genitalia maceration and the use of taxonomic keys. 

An extensive analysis and discussion will be made pertaining to the results, which 
showed significant differences in the presence and biodiversity of Auchenorrhyncha 
among the three cultivation systems. 

 
Keywords: Auchenorrhyncha, Xylella fastidiosa, olive grove cultivation systems, 
biodiversity, Malaise trap. 
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The Mediterranean island of Cyprus is an important biodiversity hotspot with high 
rates of plant endemism. Although wild bees have been collected extensively on the 
island, especially by George Mavromoustakis, a well-known bee specialist, there are 
no updated reports on the species of wild bees present on Cyprus. In the current 
study we present an updated checklist of the wild bees of Cyprus combining data 
from publications, museum specimens and recent collections.  

In total, 374 confirmed wild bee species have been recorded from Cyprus. Eight 
of the wild bee species are reported from the island for the first time. The 374 species 
are classified into six bee families as follows: Apidae – 111 species, Megachilidae – 
92 – species, Halictidae – 76 species, Andrenidae 72 – species, Colletidae – 22 
species, and Melittidae – 1 species. Twenty-one of the recorded bee species are 
endemic. Cyprus is ranked third in bee species richness following Sicily and Lesvos. 
The current study includes unpublished records from different locations for 144 wild 
bee species. The present work can be used as a reference for future studies of wild 
bee diversity in the region. 
 
Keywords: bee diversity, biodiversity conservation, wild bees. 
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The subfamily Typhlocybinae (Hemiptera: Cicadellidae) includes many species 
that infest a variety of crops, including the vineyards. Usually, they provoke damages 
by reducing the photosynthetic capacity of the plant and the sugar content of the 
grapes.  

Yellow, glue traps were attached for ten days in the foliage of grapevines all over 
Greece, for the periods of a) July-October 2017 and b) July-November 2018. Τhe 
Regional Units that were surveyed were: Achaea, Attica, Evros, Euboea, Drama, 
Heraklion, Thessaloniki, Ioannina, Corinthia, Laconia, Larissa, Lasithi, Lemnos, 
Magnesia, Rethymno, Rhodes, Samos, Trikala, Phthiotis, Florina, Chalkidiki and 
Chania. The traps arrived at the Laboratory and the insects were collected with the 
use of ethyl acetate and were kept in ethanol 98% for further analysis. For species 
morphological identification, the genitalia of the male insects were mount on 
microscopic slides. 

We found six Typhlocybinae species: Arboridia adanae (Dlabola, 1957), 
Asymmetrasca decedens (Paoli, 1932), Empoasca decipiens Paoli, 1930, Empoasca 
vitis (Göthe, 1875), Jacobiasca lybica (Bergevin & Zanon, 1922) and Zygina rhamni 
Ferrari, 1882. Jacobiasca lybica was found only in the Region of Achaea. Moreover, 
the species A. adanae and Z. rhamni are described for the first time in Greece. It is 
worth to note that they are responsible for the high loss of production in vineyards in 
the East Mediterranean and Europe, accordingly. 

Populations of the six species (386 individuals in total) collected from a range of 
Regional Units, were chosen for molecular analyses and for the investigation of inter- 
and intra- population genetic variability. The analyses of the genetic variability are in 
progress.  
 
Keywords: genetic variability, Typhlocybinae, vineyards.  
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In the rural area of Diomidia (Regional Unit of Xanthi, Region of East Macedonia 
and Thrace) two cotton crops were found to be infested by Longitarsus luridus 
(Scopoli) (Col.: Chrysomelidae, Galerucinae, Alticini) for the first time in Greece. 
Records were made at the end of May/beginning of June 2018 with a total infested 
area of 4 hectares. The damaged area of leaf blades was dotted with insects' feces, 
while extensive damage of the epidermis and the parenchyma, as well as 
desiccation, of the cotyledons and the true leaves were also recorded. Infestation 
level reached up to 90% of the plants in the field, while  infestations were recorded 
in 5% of the area's cultivated acreage. In order to verify their taxonomic status, the 
standard DNA barcoding locus of mtDNA was additionally sequenced. Longitarsus 
luridus is a palaearctic, eurytopic species with a widespread distribution in Europe, 
Cyprus, Turkey, the Middle East and N. Africa and has a wide range of host plants, 
among others: Plantago lanceolata L., P. major L., P. media L., Veronica beccabunga 
L. (Plantaginaceae), Clinopodium vulgare L., Mentha spicata L., Moluccella spinosa 
L., Origanum onites L., Salvia spp., Satureja spp. (Lamiaceae), Clematis vitalba L., 
Ranunculus acris L., R. lanuginosus L., R. muricatus L., R. polyanthemos L., R. 
repens L. (Ranunculaceae), Pulmonaria officinalis L. (Boraginaceae), Succisa 
pratensis Moench (Dipsacaceae). Alhough L. luridus has been observed on the 
above-mentioned host plants, this is the first report of L. luridus on cotton crops in 
Greece, as well as in the European region.  

 
Keywords: Alticini, cotton crops, Chrysomelidae, flea beetles, Galerucinae, 
Longitarsus luridus. 
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In early January 2009 infested sweet potato tubers (Ipomoea batatas, 
Convolvulaceae) originating from Tympaki area were examined in the laboratory due 
to extensive damages observed on the tubers surface. Damage levels were around 
20% while infestation extended further during product storage. Careful examination 
revealed an extensive corruption of tubers surface as well as shallow tunnels where 
lepidoptera larvae were detected. In addition, fine webbing and feeding activity 
remains were also observed. Tubers were placed in insect proof cages and stored 
under controlled conditions (25οC, 16:8h L:D photoperiod) in the insectary. A number 
of larvae were placed in ethanol 95% for subsequent morphological characterization 
and molecular identification. Larval development was monitored daily and 20 days 
later the first adult moths emerged. Using morphological characters, the moth was 
identified as the European pepper moth Duponchelia fovealis (Lepidoptera: 
Crambidae), something that was additionally confirmed by the molecular 
identification based on the mitochondrial COI. 

The European pepper moth is native within the Mediterranean region, however 
due to the rapid expansion it is now globally spread. The species is extremely 
polyphagous that prefers humid environments. Until now, it has been reported on 
vegetable and ornamental crops with particular preference to aquatic plants, but also 
on a wide range of weeds. In general, it is difficult to control due to its cryptic behavior 
within plant tissues. Extensive literature review demonstrated no previous reports of 
D. fovealis on sweet potato, therefore this is the first global report of European pepper 
moth as pest of sweet potato. 

 
Keywords: Duponchelia fovealis, European pepper moth, sweet potato, Ipomoea 
batatas, pest, tuber. 
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The oak lace bug Corythucha arcuata (Hemiptera: Tingidae) is a Nearctic species, 

that can be mostly found in the broadleaved forests of North America. Beside the 
different oak species however, C. arcuata can also feed on the leaves of several 
other genera (e.g. Castanea spp., Acer spp., Malus spp., Pyrus spp., Rosa spp.). 
After its first record in Italy (2000), it has rapidly spread causing population outbreaks 
in several other European countries. In Greece, oak lace bug has been found only 
recently (2018) on the leaves of Quercus robur in the region of Neohori (Xanthi). Even 
though C. arcuata has not expanded its occurrence in Greece according to the latest 
observations, surveys should become more intense in order to detect any other 
possible places that oak lace bug might also occur, and understand the pathway it 
has followed when invading Greece.  
 
Keywords: Corythuca arcuata, invasive species, oak lace bug, Quercus spp.  
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In the framework of phytosanitary surveys in pinewood forests of Greece, efforts 
have been undertaken to record the presence of phytoparasitic nematodes. Pine 
forests face a global threat of Pine Wilt Disease, caused by the pine wood nematode 
Bursaphelenchus xylophilus (Nematoda: Aphelenchida: Parasitaphelenchidae), 
which is currently being spread by the insect Monochamus galloprovincialis 
(Coleoptera: Cerambycidae), the vector that carries nematodes of the genus 
Bursaphelenchus from dead trees to healthy ones. Due to the ability of this species 
to infest wood packaging material (WPM), B. xylophilus can be spread in long 
distances, posing a constant potential threat of pine forests worldwide. In total, 120 
wood samples from symptomatic trees were taken by the local Forestry Authorities 
and sent for further examination to the Forest Research Institute. Even though, 22 
(18.3%) of these samples were found to be inhabited by phytoparasitic nematodes 
of the Aphelenchoidoidae superfamily that includes numerous ecologically and 
morphologically diverse species, none of the nematodes found in wood was identified 
as the quarantine nematode B. xylophilus.  
 
Keywords: Bursaphelenchus xylophilus, phytoparasitic nematodes, pine tree. 
  

mailto:estel.kakara@gmail.com


18th Panhellenic Entomological Congress 52 

Natural enemies in cotton crops in the years 2015-2019, at the Regional 
Unit of Drama, Greece. An annotated checklist 

 
 
K.B. SIMOGLOU1,*, G.K. MIRONIDIS2, D.N. AVTZIS3, E. RODITAKIS4, P. DIOLI5,  

D. KALTSAS6 AND C. VAN ACHTERBERG6 
 

1Department of Quality and Phytosanitary Inspections, Rural Economy & Veterinary Directorate of 
the Regional Unit of Drama, 66133 Drama, Greece 

2Department of Rural Development & Fisheries, Municipality of Nea Propontida,  
63200 Nea Moudania, Greece 

3Institute of Forest Research, HAO “Demeter”, 57006 Vasilica, Greece 
4Department of Viticulture, Vegetable Crops and Plant Protection, Institute of Olive Tree, Subtropical 

Plants and Viticulture, HAO “Demeter”, 71307 Heraklion, Greece 
5Museo di Storia Naturale, Sezione di Entomologia, Corso Venezia 55, Milano, Italia 

6Don Daleziou, 38221 Volos 
7Naturalis Biodiversity Center, Leiden, The Netherlands / Institute of Insect Sciences,  

Zhejiang University, Hangzhou 310058, China 
*e-mail: simoglouk@pamth.gov.gr  

 
 

The role of natural enemies in agroecosystems is very important, not the least by 
influencing the floating equilibrium. The interest in the conservation of natural 
enemies in cotton crops has been increased in recent years, as efforts are being 
made to make cotton growers understand their significant contribution in protecting 
cotton crops from pests. In the context of the Advisory Service Program of the 
Hellenic Ministry of Rural Development and Food, in the Regional Unit of Drama, 
Greece, records of the most important natural enemies in the cotton crops of the 
region, in the period 2015-2019, were made. In an order of decreasing abundance, 
the following beneficial arthropods were recorded: Harmonia axyridis (Pallas) (Col.: 
Coccinellidae), Chrysoperla carnea (Stephens) s.l. (Neur.: Chrysopidae), Coccinella 
septempunctata L. (Col.: Coccinellidae), Campylomma verbasci (Meyer-Dür) (Hem.: 
Miridae), Hyposoter didymator (Thunberg) (Hym.: Ichneumonidae), Lysiphlebus 
fabarum (Marshal) (Hym.: Braconidae), Orius majusculus (Reuter), O. niger (Wolff), 
O. minutus (L.) (Hem.: Anthocoridae), Thanatus spp.  (Araneae, Philodromidae),  
Nabis pseudoferus ssp. pseudoferus (Hem.: Nabidae), Sphodromantis viridis 
Forsskål (Mantodea: Mantidae), Acontia trabealis (Scopoli) (Lep.: Noctuidae), 
Hippodamia variegata Goeze (Col.: Coccinellidae), Tachina praeceps Meigen (Dip.: 
Tachinidae), Propylea quatuordecimpunctata (L.) (Col.: Coccinellidae), Psyllobora 
vigintiduopunctata (L.) (Col.: Coccinellidae) and Cotesia spp. (Hym.: Braconidae). 
This is the first extensive and systematic recording of beneficial arthropods in cotton 
in a large region, indicating the existence of numerous control factors of the cotton 
pests. Methods of conserving natural enemies in cotton crops will be discussed, 
aiming at reducing the levels of pest infestations in cotton.       

 
Keywords: cotton crops, natural enemies, beneficial arthropods. 
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The pine processionary moth Thaumetopoea pityocampa (Lepidoptera: 
Notodontidae) is an important pest on pine stands in the Mediterranean basin 
defoliating pines. Most importantly the caterpillars cause allergic reactions in humans 
and animals with its urticating hair. Recent studies have shown that this species 
exhibits a complicated pattern of genetic divergence, with a distinct mtDNA lineage 
occurring in the East – North African region. The detection of this lineage in Greece 
for the first time, has triggered a series of studies that aimed not only at mapping but 
also comprehending the underlying mechanisms that govern this expansion. We 
screened T. pityocampa individuals from different populations for an infection with 
the heritable bacterial endosymbionts Wolbachia, Cardinium, Rickettsia and 
Spiroplasma. As these bacteria can manipulate the reproduction of infected hosts, 
their occurrence among the samples could potentially explain the rapid spread of 
ENA clade lineage. However, none of the samples was found to be infected with any 
of these four endosymbionts, excluding them from agents of reproductive 
manipulations in T. pityocampa lineages, and thus other factors should be explored 
in future research efforts.  
 
Keywords: Thaumetopoea pityocampa, mtDNA ENA clade, Wolbachia, 
endosymbionts. 
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Pangaion Hills are a mountain range that expand to Serres and Kavala, famous 

from the ancient times for their impressive forests and their shipyard wood. In this 
study, we present for the first time, entomofauna records that span from 1995 to 
2019. In total, 110 different insect species have been recorded, representing eight 
different insect classes, namely Lepidoptera (61), Coleoptera (28), Hymenoptera (7), 
Hemiptera (5), Neuroptera (3), Odonata (2), Diptera (2), Mecoptera (1) and 
Dictyoptera (1). The most abundant families were Nymphalidae (Lepidoptera) with 
18 species (e.g. Aglais urticae, Argynnis paphia, Melanargia galathea, M. larissa, 
Melitaea athalia, M. didyma, Nymphalis polychloros, Vanesa cardui, Lasiommata 
megera, L. petropolitana, Brenthis hecate, Issoria lathonia), Lycaenidae 
(Lepidoptera) with 13 species (among others Aricia agestis, Plebejus argus, Satyrium 
ilicis, Lycaena phleas, L. ottomana and six Polyommatus species - P. amandus, P. 
andronicus, P. bellargus, P. caelestisimma, P. escheri, P. icarus), Cerambycidae 
(Coleoptera) with 8 species (Plagionotus floralis, Clytus arietis, Rutpela maculata, 
Vadonia moesiaca, Agapanthia cynarae, Dorcadion aethiops, Purpuricenus 
budensis και Stenopterus ater), and Zygaenidae (Lepidoptera) with 7 species 
(Zygaena ephialtes, Z. lonicerae, Z. loti, Z. carniolica, Z. purpuralis, Z. punctum, 
Jordanita chloros).  

 
Keywords: entomofauna, records, Pangaion Hills. 
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During the years 2010-2019, a series of entomological excursions to Ossa 
mountain, led to the discovery of several rare and remarkable saproxylic beetles in 
the oak, beech and fir zones. The presence of these species highlights the significant 
ecological value of these forests, as well as the need for their conservation and 
protection. Some of the most interesting species are presented in this study. 
Specifically, from the oak zone (Quercus sp.) several species of Cerambycidae  
[Aegosoma scabricorne (Scopoli) (Prioninae), Leptura aurulenta F., Akimerus 
schaefferi (Laicharting), Stenocorus meridianus (L.) (Lepturinae), Cerambyx welensii 
(Küster) (Cerambycinae), Aegomorphus krueperi (Kraatz) (Lamiinae)], Buprestidae 
[Eurythyrea quercus (Herbst)], Scarabaeidae [Osmoderma lassallei Baraud & Tauzin 
(Trichiinae), Protaetia mirifica (Mulsant) (Cetoniinae)] and Elateridae [Elater 
ferrugineus L.], were recorded. From the beech zone (Fagus sp.) the recorded 
species were A. scabricorne, S. meridianus, C. welensii, E. quercus, Dicerca 
berolinensis (Herbst) (Coleoptera: Buprestidae), Tenebrio opacus Duftschmid 
(Coleoptera: Tenebrionidae), Laemostenus stussineri (Ganglbauer) (Coleoptera: 
Carabidae), O. lassallei, E. ferrugineus, while from the fir zone (Abies sp.) we found 
Seidlitzella procera (Kraatz), Peltis grossa (L.) (Coleoptera: Trogossitidae), O. 
lassallei, T. opacus. Moreover, noteworthy populations of threatened beetle species 
that are under protection in many European countries like Ergates faber (L.) 
(Coleoptera: Cerambycidae: Prioninae), Rosalia alpina (L.) (Coleoptera: 
Cerambycidae: Cerambycinae), Cerambyx cerdo L. (Coleoptera: Cerambycidae: 
Cerambycinae) and Lucanus cervus (L.) (Coleoptera: Lucanidae) were also 
discovered.  

 
Keywords: Ossa, biodiversity, Coleoptera, Cerambycidae, Scarabeidae, 
Buprestidae, Elateridae. 
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The suborder Auchenorrhyncha (Hemiptera) contains phytophagous species 
feeding with plant sap. Many species are of economic importance due to their ability 
to transmit phytopathogenic organisms. In citrus, Auchenorrhyncha are potential 
vectors of phytoplasma Spiroplasma citri Saglio (Mollicutes: Spiroplasmataceae), 
causing Citrus Stubborn Disease (CSD), and the very important bacterium Xylella 
fastidiosa Wells et al (Gammaproteobacteria: Xanthomonadaceae), causing Citrus 
Variegated Chlorosis (CVC). Even if both pathogens haven’t been reported in 
Greece, S. citri has been recorded in neighboring countries such as Cyprus, Italy, 
Turkey or Libya. Xylella fastidiosa, while it was considered as a quarantine organism 
for the European Union, was found in Italy (2013), France (2015), and, lately, in 
Germany (2016). Potential vectors of this pathogen are insects of the families 
Cicadellidae, Cercopidae and Aphrophoridae. Their ability to transmit X. fastidiosa, 
combined with the great variety of crops experienced substantial economic losses, 
makes the study of these insects an important tool in case of a possible future arrival 
of the bacterium in Greece. 

The purpose of the present study was to contribute on the record and taxonomy 
of Auchenorrhyncha in citrus orchards. For this purpose, Malaise traps were installed 
in a conventional citrus orchard in Koutsopodi (Argolida), and in the citrus orchard of 
Agricultural University of Athens. Samples were sent to the Laboratory of Agricultural 
Zoology and Entomology for the taxonomical process. 

Results showed high population of Auchenorrhyncha species, several of which 
were common in the two areas. Typhlocybinae was the most abundant subfamily, 
with main representative species Zyginidia pullula Boheman in Argolida and 
Empoasca decedens Paoli in Athens. Several other potential vectors of S. citri and 
X. fastidiosa were as well recorded, increasing the possibility of spreading in case of 
a potential pathogen entry in Greece. 

 
Keywords: Auchenorrhyncha, biodiversity, citrus, Malaise trap. 
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The suborder Auchenorrhyncha (Hemiptera) contains phytophagous species 
feeding with plant sap. Many species are of economic importance due to their ability 
to transmit phytopathogenic organisms. They can feed in a wide variety of vegetation, 
including herbaceous plants, grasses, shrubs and trees, whether cultivated or not. In 
a specific cultivation, wild vegetation could play a decisive role in the population of 
many insects, since they act as refuges, oviposition sites and alternative hosts. This, 
combined with the role of the wild vegetation as a reservoir of phytopathogens, 
makes the study of the correlation of the wild with the Auchenorrhyncha, very 
important. 

The purpose of the present project was to correlate the presence and the 
population size of Auchenorrhyncha with the wild vegetation. 

For this purpose, a part (1/2 acre) of the citrus orchard of A.U.A. campus was 
divided in two parts: one with wild vegetation being mowed, and the other without any 
grass-cutting treatment. In the borderline between the two parts, a two-way custom-
made Malaise-trap was installed, while sampling above the wild vegetation and the 
citrus trees was carried out with entomological net. Samples were transported to the 
Laboratory of Agricultural Zoology and Entomology of A.U.A. for insect identification. 

Results showed that statistical difference existed in the abundance of the captured 
specimens among the different treatments of the orchard, with higher population 
observed in the section with the wild vegetation. Moreover, species diversity (based 
on Simpson’s index) was higher in the non-cut part. Moreover, many 
auchenorrhynchan potential vectors (nymphs and adults) were collected above the 
wild vegetation, indicating that wild plants act as alternative hosts, maintaining the 
population of Auchenorrhyncha high, and thereby increasing the probability of 
transmitting phytopathogens. 

 
Keywords: wild vegetation, citrus, Auchenorrhyncha, biodiversity, Malaise trap. 
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Τhe bacterium Xylella fastidiosa has generated a keen interest in the European 
scientific community. The reason is the devastating consequences of the presence 
of the bacterium in olive groves, as reported in Italy in 2013. Xylella fastidiosa is 
considered to be a phytopathogenic quarantine bacterium, causing the Olive Rapid 
Depletion Syndrome. The bacterium is transmitted by auchenorrhynchan insects 
belonging to the families Cicadellidae, Aphrophoridae και Cercopidae (Hemiptera).  

The purpose of the study is to record the species of Auchenorrhyncha and their 
seasonal variation in olive groves. For this reason, insect samplings were conducted 
with Malaise traps, with ethanol 95% as preserving factor. Samplings started in 2015 
and are still continued. Indicative locations that traps have been installed are: Attica 
(Athens, Oropos), Argolis (Κoutsopodi), Euboea (Psachna, Istiaea), Achaia (Κ. 
Achaia), Messinia (Kyparissia), Ilia (Kyllini), Cyclades (Naxos), Lesvos (Pamfila), 
Fthiotis (Lamia), Chania (Chrysopigi). Furthermore, sweep-net samplings were 
conducted in many further places of the Perfectures of South Aegean, North Aegean, 
Thessaly, East Macedonia – Thrace, Crete, Peloponnesus and Western Greece. The 
samples were collected and kept in ethyl alcohol and transported to the Laboratory 
of Agricultural Zoology and Entomology of the Agricultural University of Athens for 
identification. The identification of the samples was done by male genitalia 
maceration, based on taxonomical keys. The results showed that many of the insects 
listed as potential vectors in Europe are present in the olive groves. In addition, many 
insects belonging to the Deltocephalinae subfamily were found, whose behavior as 
vectors of the bacterium must be further investigated. 
 
Keywords: Xylella fastidiosa, Auchenorrhyncha, olive, Greece. 
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The suborder Auchenorrhyncha (Hemiptera) contains phytophagous species 

feeding with plant sap. Many of them can create severe damage to their host plants, 
mainly due to their ability to transmit phytopathogens. In lavender, Auchenorrhyncha 
are potential vectors of Candidatus Phytoplasma solani (Mollicutes: 
Acholeplasmataceae), which causes Stolbur disease. This pathogenic 
microorganism is the main reason of the collapse of the lavender crop in France, 
while also causing major problems in Bulgaria and in Greece.  

The aim of the present study was to record and classify the population of 
Auchenorrhyncha found in lavender. 

For this reason, Malaise traps were installed in lavender crops in the area of 
Drama, Greece. Samples were transported to the Laboratory of Agricultural Zoology 
& Entomology of A.U.A to record and identify the insects. Furthermore, Simpson’s 
Diversity Index was estimated, in order to calculate the diversity as well as the 
population variability throughout the year.  

The results indicated the existence of many Auchenorrhyncha in the lavender 
species, while there were also found species that are vectors of Candidatus 
Phytoplasma solani, indicating the threat of imminent infection of the lavender corps 
by the pathogens. 
 
Keywords: Auchenorrhyncha, lavender, phytoplasma, Candidatus Phytoplasma 
solani. 
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A new species of the Drosophilidae family is the African Drosophila Zaprionus 
tubreculatus Malloch 1932 (Diptera: Drosophilidae). It was first recοrded in Europe 
and specifically in Greece,Crete in 2008 at 400 meters altitude above sea level. 

Zaprionus sp is a carnivore insect infecting the cultivation of the fig tree. Adult 
females lay their eggs in groups on the ostiole of figs. Up to 37 eggs in ostiole have 
been recorded. The eggs are whitish, carry four breathing filaments and hatch within 
24 hours. The headless apathy larvae are developed inside the figs causing direct 
alterations - softening of the fruit and enabling secondary infestations by fungi, 
bacteria and other microorganisms resulting to the rapid rotting of the fruit. 

Zaprionus sp. is the main host of fig tree (Ficus carica) due to its ability to deposit 
eggs in the ostiole of the figs. In the summer of 2017 samples of figs from four 
different varieties (a total of 1233 mature figs) were collected from the area of Kato 
Gouves (Heraklion) (35019'44.44''Ν, 25018'21.81 ''E, at an altitude of 21 m above 
sea level), an area where the presence of the insect was detected in the summer of 
2014 and in the winter of 2016. More specifically: 

a) Green figs with white flesh: 346 figs were infected by Zaprionus sp. 36.42%, 
Zaprionus sp. and C. capitata 4.91%, C. capitata 19.8%, Silba adipata 2.60%, and 
Drosophila sp. 0.58%. b) Green figs with pink flesh: 299 figs were infested by 
Zaprionus sp. 15.05%, Zaprionus sp. and C. capitata 4.35%, C. capitata 15,38% and 
Drosophila sp.1%. c) Green figs with white flesh: 348 figs were infected by Zaprionus 
sp. 19.83%, Zaprionus sp. and C. capitata 16.38%, C. capitata 11.21% and 
Drosophila sp. 1.44%. d) Black Figs: 240 figs were infected by Zaprionus sp. 40.42%, 
Zaprionus sp. and C. capitata 5.42%, C.capitata 2.5% and Drosophila sp.2.08%. 

Based on the above, we concluded that the levels of infestation vary according to 
fig variety. 
 
Keywords: Zaprionus, Zaprionus tuberculatus, figs, ostiole. 
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The native perennial plant Capparis spinose, indigenous to the Mediterranean 
Basin, has been known for thousands of years for its curative properties and pickle 
production. It thrives in dry-warm conditions and intense sunlight. The harvest of 
closed flowers begins in the beginning of May and lasts until the end of July while the 
fruit of the caper is collected in the months of August to September. 

The fruit and flower of C. spinose is infected by the insect Capparimyia savastani 
(Martelli) (Diptera: Tephritidae). The first report of the species in Greece was 
recorded on the island of Milos in 2008. This particular insect is the only species that 
has been successfully established outside the African-tropical region in the 
Mediterranean basin (France, Italy, Malta, Algeria, Tunisia, Egypt, Israel and 
Lebanon). Capparimyia savastani belongs to the family Tephritidae and resembles 
morphologically with Ceratitis capitata. Adults lay their eggs on the anthers of the 
closed flowers and the fruits resulting in quantitative and qualitative reduction in 
production 

In the Island of Crete, C. savastani was first recorded in 2016 in a yellow McPhail 
trap in an olive grove of the Municipality of Heraklion. In 2018, caper fruit were 
collected in the months of August-September from two regions of Crete, Heraklion 
and Chania. High infestation rate was recorded in Heraklion and no infestation in 
Chania (Vamvakopoulo). More specifically, from 80 fruits collected from three regions 
of Heraklion (Kallesa, Voutes and Skalkani) sepsis and 100% infestation was 
recorded. In total 1298 adults were counted with a female:male sex ratio 1:1. In 
contrasts no infestation was recorded in 80 fruits collected from Chania. 

Adults were placed in the laboratory in an entomological cages in temperature of 
23 ± 1°C, relative humidity of 60 ± 5% and 14:10 light:dark photoperiod with the 
addition of artificial diet containing dry yeast and sugar in 1:1 ration. Collection of 
caper buds in 2019 revealed negligible infestations of the insect. 

Based on the above data and observations we believe that a low percentage of 
insects can overwinter as adults, feeding on wet sugary and nitrogenous substances 
such as nectar, and honeydew exudates, similarly to all Tephritidae. 
 
Keywords: caper, Capparimyia savastani, Capparis spinose. 
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The brown marmorated stink bug, Halyomorpha halys Stål (Hemiptera: 
Pentatomidae), was introduced accidentally from Asia into the United States and 
Europe, and due to climate change, as a xenobiotic species away from its natural 
habitat and enemies, it caused severe damage to many fruit and vegetable crops and 
field crops, while at the beginning it was mainly regarded as an urban and domestic 
pest. In Greece, it was found to significantly infest kiwi fruits, render them unsuitable 
for the market. However, H. halys is an extremely polyphagous species that easily 
flies from plant to plant and affects more than 100 different host plants with 
preference for those belonging to the Rosaceae and Fabaceae families. In this paper 
infestations from cherry crops in the region of Pieria are presented as well as on 
peachand nectarines in the region of Imathia. Specimens of H. halys have also be 
found on wild pear and industrial cannabis. Furthermore, we observed that in the kiwi 
fields the insect completes a new generation. Cherry infestations are caused by 
adults that have just emerged from hibernation and occur when the fruits are green 
and small, causing deformations in the shape that render them completely unsuitable 
for both marketing and consumption. On the other hand, peach and nectarines 
infestations are caused by both nymphs and adults, where we observed 
characteristic dark, sunken areas on the skin of the fruits that make them unsuitable 
for marketing. This new enemy is constantly increasing the number of its hosts and 
making us realize that it came to stay. 
 
Keywords: Halyomorpha halys, kiwi, cherries, peaches, biology, hosts. 
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Global transportation of plants and animals is increasingly causing new pest 
invasions. Α recent example is Drosophila suzuki Matsumura (Diptera: 
Drosophilidae), one major pest of thin exterior fruit in Greece and other European 
countries. 

In this paper, some preliminary findings of population fluctuation of male D. suzuki 
in the orchards of Almopia are reported. The objective is to monitor flights of the adult 
population in cherry cultivation as well as in natural habitats around the fields; and 
the hatching of the species’ larva via fruit samples. Both are examined against the 
geography of the area, the type of traps and the natural food stimuli in the traps. 

Three fields with cherries were selected in attitudes of 367m, 719m, and 913m 
respectively. All fields had mature cherry trees, shrubs and forest presence nearby. 
Data was collected from 20 experimental traps, including 4 different types of traps 
(decis® trap,drosal® pro, drosinal® trap, pherocon® swd trap) and 7 different food 
stimuli (cider vinegar, retsina, cider vinegar + mavrodaphne, cider vinegar + cherry 
juice, food stimulus decis® trap , food stimulus decis® trap + mavrodaphne + cider 
vinegar, food stimulus decis® trap + retsina)  for a 10-week period, with 
measurements every other day. At the same time, larvae were tracked and identified 
in fruit samples with mass trapping methods in registered hosts for a 20-day period. 

The results reveal intense activity in July in low altitudes on account of ripe fruit 
availability and the highest captivity in lowlands. Important differences per trap were 
observed, as the combination of natural food stimulus in addition to the type of trap 
used significantly affected the results. The combination with the higher population 
results was the one of decis® trap with the food stimulus of deltamethrin + retsina. 
The results of our study depict the necessity of further studies in more locations with 
more diverse cultivations and hosts, as well as the test of different combinations 
concerning the type of trap and food stimulus.  
 
We would like to thank Mr. Hlias Tsimtsiridis and Ms Stavroula Karamaria for their contribution in identifying the 
attacks by monitoring the insects and in taking samples throughout the study. 
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Citrus tristeza virus (CTV) is one of the most serious diseases affecting citrus trees 

worldwide. CTV is dispersed in the field by various aphid species at different 
transmission efficiencies. As a result, any information about aphid species 
composition in citrus orchards is essential for epidemic prognosis and disease 
management. CTV was firstly detected in Greece in 2000 but, extended information 
on the prevalence of the aphid species in CTV-infected citrus orchards is currently 
missing. Here, we report data from an 8-year survey carried out over the last decade 
on the aphid species frequencies infesting citrus orchards in the only CTV 
transmission hot-spot (Chania region) of the island of Crete. In 9,500 wingless adult 
females collected mainly in spring-early summer, five aphid species (Hemiptera: 
Aphididae) were recorded, including the second most efficient CTV vector Aphis 
gossypii Glover, and the less efficient vectors Aphis spiraecola Patch, Aphis aurantii 
(Boyer de Fonsicolombe), Myzus persicae (Sulzer) and Aphis craccivora Koch. Aphis 
citricidus (Kirkaldy), the most efficient vector of CTV, was not detected. In all years, 
the most prevalent species was A. spiraecola (mean frequency 82.5%) followed by 
A. gossypii (mean frequency 13.5%), which was recorded in six of the eight years of 
the survey. Both species may play a significant role to the CTV spread in Chania 
region. The presence of the relatively efficient vector A. gossypii at low-moderate 
frequencies, in a CTV hotspot is a matter of concern and while monitoring and 
eradication of CTV infected trees continues, a first detection of A. citricidus or any 
increase of A. gossypii prevalence would have a negative impact on the containment 
measures. 
 
Keywords: citrus, tristeza, vectors, Aphis gossypii, Aphis spiraecola.  
 
  

mailto:kalaitzaki@nagref-cha.gr


Session 4: Biodiversity, Evolution and Systematics (Part I) 65 

Insect pests recorded in avocado cultivations in Chania Prefecture 
 
 

A.P. KALAITZAKI1,*, I.E. KOUFAKIS1, N. PAPADANTONAKIS2,  
E.G. MALANDRAKI2 AND A.E. TSAGKARAKIS3 

 
1Institute of Olive Tree, Subtropical Plants and Viticulture,  

Hellenic Agricultural Organization ”DEMETER”, 73134 Chania, Greece 
2Department of Quality and Phytosanitary Inspections, Directorate of Rural Economy and Veterinary 

of the Regional Unit of Chania, 73100 Chania, Greece 
3Laboratory of Agricultural Zoology and Entomology, School of Plant Sciences, Department of Crop 

Science, Agricultural University of Athens, 11855 Athens, Greece 
*e-mail: kalaitzaki@nagref-cha.gr 

 
 
The avocado Persea americana (Laurales: Lauraceae) is a subtropical evergreen 

tree originated from Mexico and Central America. Its cultivation has expanded to the 
US, Spain, Israel, Australia, South Africa and Greece. During the last decade it has 
become one of the most important crops in the Prefecture of Chania, covering about 
1,000 hectares with a continuous increase of cultivated area. During the years 2017 
to 2019, samplings were carried out from various avocado orchards in the Prefecture 
of Chania, where insect infestations were spotted, in order to record the insect pests 
as well as to assess the damage they cause. Insect identification was done using 
dichotomous keys. Infestations caused by five insect pest species were detected. 
Fruits of the late variety Hass were found infested by Ceratitis capitata Wiedemannn 
(Diptera: Tephritidae) in July 2018. Also, in several fields Heliothrips haemorrhoidalis 
Bouché (Thysanoptera: Thripidae) was found causing damage to leaves and fruits. 
Immature stages and adults of the thrip were detected in July, August and September 
of 2017 and 2018. It was found to a limited extent within the avocado’s orchards, 
mainly inside the canopy of the trees, at the fruits and leaves contact points. The 
indigenous coleopterous species Julodis pubescens ivenii Mannerheim (Coleoptera: 
Buprestidae) was recorded in 3 areas of Chania in June 2017. This species has been 
found to cause extensive leaf damage causing severe disturbance to producers. Also 
damage on leaves of limited extent was found to cause Naupactus (Asynonychus) 
godmani (Boheman) (syn. Naupactus cervinus) (Coleoptera: Curculionidae) in an 
avocado orchard in November 2018. The polyphagous and xylophagous Zeuzera 
pyrina (Lepidoptera: Cossidae) was found in 2 Hass cultivations in September 2018 
and May 2019, digging galleries in tree branches, where larvae were also presented. 
This is the first report of the above species, except for H. haemorrhoidalis, in avocado 
cultivations in Greece. 

 
Keywords: avocado, Greece, insect pests. 
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Order Orthoptera consists of 20,000 species, including herbivorous, carnivorous, 
omnivorous and scavenger species. In Greece, about 330 species have been 
recorded. Despite the fact that there are a lot of references for the Greek orthopteran 
fauna, there is still area for research in areas, as Pentelikon mt., or remote islands 
like Aghios Efstratios. The present study, is part of a further project on the enrichment 
of the knowledge over the distribution of Orthoptera in Greece and its aim is to 
contribute to the records of Orthoptera in Penteliko mt. and Aghios Efstratios isl. 

For this reason, samplings took place on the aforementioned areas, in variant 
hours of the day. Collected Orthoptera were placed in glass containers with ethyl 
acetate. Then, they transported to the Laboratory of Agricultural Zoology and 
Entomology of the Agricultural University of Athens and identified with the use of 
taxonomy keys and photos. 

In both locations, new records were occurred, which will be detailed discussed in 
the presentation.  
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Re-introduction of the industrial cannabis (Cannabis sativa L.) cultivation in 
Greece started in 2016, initially in a few tens of acres, but the growing interest of 
farmers and investors resulted in a sharp increase in the cultivated acres to date. 
However, a little is known about its cultivation. In a first attempt to address the 
entomofauna of the industrial cannabis, weekly field observations and sampling were 
conducted in the experimental cannabis fields that are located at the premises of the 
Institute of Plant Breeding and Genetic Resources, at Thermi (Greece), from early 
May to late July during the years 2017-2019. Sampled specimens were transferred 
to the laboratory where all of them were identified to family, many of them to genus 
and species, based on morphological criteria (using identification keys). A total of 6 
different classes of insects were recorded, with the most prevalent being Hemiptera 
(mainly herbivorous) followed by Coleoptera (mainly beneficials). We observed both 
herbivorous species such as the cotton bollworm (Helicoverpa armigera), the white 
spotted rose beetle (Oxythyrea funesta), various pentatomid species (Nezara 
viridula, Halyomorpha halys, Dolycoris baccarum, etc.) and other heteropterans 
(Pyrrhocoris apterus, Liorhyssus hyalinus, Lygus spp.), as well as beneficial species 
(predators) such as coccinelids (Coccinela septempunctata and Harmonia axyridis) 
and some hemipteran predators (Nabis sp., Rhynocoris iracundus, Zeldus renardii). 
Also, we observed various other non-agricultural species or even pollinating ones 
(Apis sp.) as well as some arachnids (Araneae and Opiliones). 
 
Keywords: Cannabis sativa, entomofauna, herbivores, beneficial insects.  
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The effect of agroecological zone in the biodiversity of functional insect fauna in 
olive canopy and more specifically the species that provides pest control services to 
olive fruit fly (Bactrocera oleae) was assessed. The survey was conducted in 13 olive 
orchards located in 6 different sites in Western Messara valley, Crete, Greece, a 
typical olive producing area. Three sites were located in the plain agroecological zone 
and three in the hilly. Locations and olive orchards were selected based on their a) 
landscape and orientation, b) the soil and microclimatic conditions of the olive 
orchards, and c) their management in order to represent accurately population flows 
of olive fruit fly and its natural enemies in the region. The beneficial insect fauna that 
affects olive fruit fly populations was monitored by using transparent sticky traps 
placed in olive tree canopy. The survey took place for one year and sampling was 
occurred every two weeks. Specimens were collected in the traps for the two-week 
time interval that traps were placed in the canopy. We found that the populations of 
the olive fruit fly and of its parasitoids Psyttalia concolor και Eurytoma martellii were 
higher in the hilly agroecological zone compared to the plain agroecological zone. 
Moreover, species that belongs to Ichneumonidae and Chalcidoidea taxa, which 
include potential parasitoids of the olive fruit fly, were abundant in all the olive 
orchards, however, with no significant differences among the agroecological zones. 
The results show that the conditions in the hilly agroecological zone favor higher olive 
fruit fly activity as well as P. concolor και E. martellii activity, which should be taken 
into consideration for the management of the olive fruit fly.  
 
The present work was implemented in the context of the E.U. funded project Life IGIC “Improvement of green 
infrastructure in agroecosystems: reconnecting natural areas by countering habitat fragmentation”. 

 
Keywords: agroecological zones, agro-ecosystem services, Bactrocera oleae, 
functional biodiversity, natural enemies. 
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Mites constitute an important group of plant pests. In order to make a preliminary 
study of mites encountered in phrygana, 5 species of bushes were selected:  thyme, 
savory, heather as well as 2 Cistus species. Samples were collected monthly from 
Sygrou Estate from March until October 2017. Five (5) random samples per plant 
species were collected in each sampling and 175 samples were examined in total. 
Mites were extracted using Berlese-Tullgren method, were encapsulated in 
permanent microscope preparations and identified in the microscope. Using 
identification keys, 28 taxa were identified belonging to 13 Families in the order 
Mesostigmata and Trombidiformes (suborder Prostigmata). Species found were 
characterized according to their feeding habits and for each plant species, species 
richness (index Margalef and Menhinich), the estimated species number (Chao 
method) and the biodiversity was calculated (index Simpson and Shannon-Wiener). 
In order to estimate the mite species similarity (index Jaccard, Sorensen and Ochiai), 
the dominance and the frequency of mite species found on selected plants were also 
compared. 

 
Keywords: mites, phrygana, biodiversity, species richness. 
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Zelkova abelicea is a relict tree species endemic to the island of Crete. It exists in 
rare and isolated populations of primarily dwarfed plants. It grows in communities 
with Acer sempervirens, Quercus coccifera and Cupressus sempervirens between 
800 and 1800 m a.s.l. in all mountains of Crete. The tree is propagated asexually by 
root suckers while sexual reproduction by seeds is greatly reduced. The species is 
classified as Endangered (EN) on the IUCN Red List and is mainly threated by 
isolation of subpopulations, overbrowsing and habitat deterioration by sheep and 
goats and the use of its wood to make traditional shepherd walking sticks (katsouna). 
Even though the insects using Z. abelicea for oviposition affect the reproductive 
output of the plant, the ecological effect of this entomofauna is masked by sheep and 
goat browsing and the associated human impact. The richness of the alien 
entomofauna is in contrast to the fact that this plant is favored by both native and 
foreign insectivore insect species, more than the syntopic tree species. Existing 
ecological theories while explaining the richness of the entomophagus insect fauna 
cannot explain the preference of alien herbivore for this plant, whose only advantage 
is that it lacks apparent morpho-anatomical and biochemical defense mechanisms. 
Here, we studied the reasons behind all of the above by employing sweep-nets, 
epilectic sleeve traps, Malese/Townsend traps, and hand collecting together with 
molecular techniques for insect identification.  
 
Keywords: Zelkova abelicea, Crete, entomofauna. 
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Dead plum wood from the area of Voutes, Heraklion Crete, was transferred to the 
Laboratory of Entomology and Pesticide Science of the Hellenic Mediterranean 
University to investigate the cause of the damage. Severe infestation from the bark 
beetles was detected. Consequently, the wood was cut into small pieces and kept to 
the laboratory to recover insect individuals that could possibly emerge. Within 45 
days, 121 adult insects were collected: 6 belonged to the bark beetle Scolytus 
rugulosus (Muller, 1818) (Coleoptera: Curculionidae), while the rest 115 belonged to 
four parasitoids of bark beetles Hymenopteran parasitoids that are new to the Greek 
entomofauna, i.e., Dendrosoter protuberans (Nees, 1834) (Braconidae: Doryctinae), 
Spathius curvicaudis Ratzeburg, 1844 (Braconidae: Doryctinae), Ecphylus silesiacus 
(Ratzeburg, 1848) (Braconidae: Doryctinae) and Cerocephala eccoptogastri Masi, 
1921 (Pteromalidae). The most abundant species was S. curvicaudis with 85 
individuals (79♀, 6♂), while the other three species were recorded in similar 
numbers, 10 for D. protuberans (7♀, 3♂), 11 for E. silesiacus (3♀, 8♂) and 9 for C. 
eccoptogastri (5♀, 4♂). The current work clearly reveals the unexplored thesaurus of 
the Greek fauna of beneficial insects. Further studies are necessary to shed light on 
the impact of these natural enemies to the biological control of arthropod pests. 
 
Keywords: parasitoids, Scolytus rugulosus, Dendrosoter protuberans, Spathius 
curvicaudis, Ecphylus silesiacus, Cerocephala eccoptogastri. 
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Aromatic Plants of the Lamiaceae family, such as Salvia officinalis, Rosmarinus 
officinalis, Lavandula (officinalis) angustifolia, Thymus vulgaris, are infected in 
Greece, by the insect Chrysolina americana. Both the adult beetles and the larvae 
feed on the foliage and flowers of host plants. Chrysolina americana rosemary beetle 
can reach a length of 5–8 mm. It has colorful elytra with metallic green and purple 
longitudinal stripes, with golden reflections. The only other species to display this 
coloration is Chrysolina cerealis. Both larvae and adults (length of 5.5–10 mm) mostly 
feed on the wild thyme Thymus polytrichus. Coloration of the pronotum and 
the elytra is quite variable; usually it is metallic green, with three blue and red 
longitudinal stripes, with golden reflections. Both species have a similar lifecycle and 
cause similar damage. Therefore identification of the species was considered 
necessary.  

Specimens of the above insects, collected from S. officinalis, R. officinalis, L. 
angustifolia, T. vulgaris, from regions of Macedonia (n. Greece) and Attica using 
improvised traps in field and greenhouse pharmaceutical plant crops, as well as in 
uncultivated areas, for morphological and DNA barcoding identification. The 
specimens brought to the Laboratory of Entomology in International Hellenic 
University, for identification. Genomic DNA was extracted from whole samples. The 
mitochondrial cytochrome c oxidase I gene was chosen as target for the analysis of 
each sample. The PCR products were sequenced, on an ABI3500 Genetic Analyzer. 
The resulting sequences were submitted in GenBank and BOLD databases. 
Amplification and sequencing was successful for all DNA samples. All submitted 
sequences were identified as belonging to the Chrysolina αmericana (Linnaeus, 
1758) (Coleoptera: Chrysomelidae) species, with an identity percentage of >99.5%.   

Against C. αmericana, preliminary experimental application of zeolite, Bacillus 
thuringiensis var. tenebrionis and diatomaceous earth was carried out in insect 
cages. The above preliminary experiments indicate that the aforementioned means 
applied, may yield positive results.  

 
Keywords: C. αmericana, identification, zeolite, diatomaceous earth, control. 
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On the east side of Mount Olympus and within the boundaries of Mount Olympus 
National Park at an altitude of 1,700 to 2,300 m and with the permission of the Ministry 
of Production Reconstruction Environment and Energy, entomologists from the Volos 
Entomological Museum during eight years of research, they found that in the typical 
female population of the species Parnassius apollo subsp. olympiacus Kolar & Rebel 
1934 appeared a new female form significantly different from the hitherto known. 
Olympias, like the name of Alexander the Great's mother, are characterized the 
females whose main feature is a black wide line that joins the two red ocular spots 
on the hind wings. No such trait was observed in any male. The percentage of 
females carrying this trait is about 8% of their population. 
 
Keywords: Parnassius apollo olympiacus f. olympias, mount Olympus, prefecture of 
Pieria, Greece, new female form. 
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The black twig borer, Xylosandrus compactus Eichhoff (Coleoptera: 
Curculionidae: Scolytinae) originates from Asia and it has invaded many countries of 
Africa, North, Central and South America and Oceania. In Europe was first detected 
in 2011 in Italy and in France in 2016.  The black twig borer is a highly polyphagous 
species infesting more than 225 plant species belonging to 62 families. In addition to 
a broad range of dicotyledonous trees and shrubs, the black twig borer has been 
found attacking monocotyledonous plant species such as orchids, ginger and 
conifers. Xylosandrus compactus bores into seedlings, shoots, twigs and thin 
branches of its host plants and can cause necrosis of infested plant parts in a few 
weeks after infestation. Damage is caused by the wood boring activity of the insect 
and the introduction of ambrosia fungi which are necessary for larval development.  

In July of 2019, in samples of infested twigs of olive trees, of carob trees (Ceratonia 
siliqua L.) and bay laurel trees (Laurus nobilis L.) collected in the area of Ermionida 
(Regional Unit of Argolida, Peloponnisos, South Greece) was detected for the first 
time in Greece the X. compactus. The initial identification of insect specimens was 
made by the Laboratory of Agricultural Entomology of Benaki Phytopathological 
Institute and confirmed by Prof. Massimo Faccoliin Department of Agronomy, Food, 
Natural Resources, Animals and the Environment of University of Padua, Italy. In an 
intensive survey conducted in the area following the first detection, infestation on 
olive trees (Olea europaea L.), Judas trees (Cercis siliquastrum L.) and buckthorn 
shrubs (Rhamnus sp.) was recorded. The higher infestation level was observed on 
carob trees.  
 
Keywords: Argolida, first record, Xylosandrus compactus. 
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Carob (Ceratonia siliqua L.) is one of the most important traditional crops in 

Cyprus, but little is known on their pollination biology. Most carob cultures are located 
on the seaward slopes and foothills mainly in the northern and southern ranges of 
the island. Most plants are wild rootstocks grafted with one of three main cultivars, 
namely ‘Koumbota’, ‘Koundourka’ and ‘Tyllirias’. Cyprus is the sixth producer of 
carobs in the world with 11,034 tonnes from a cultivated area of 1,629 hectares. A 
recent study showed that pollination of carob flowers is performed mainly by bees 
and Diptera. About 70% of total visits to flowers of both sexes during the day were 
by Apis mellifera. Wasps in the family Vespidae and species from other insect orders 
reported as visitors did not carry pollen. Wind accounted for 6-21% of total pollination. 
This study aims at assessing the importance of bees and other pollinators to carob 
pollination. Three ecologically different regions were selected, with four carob groves 
per region. In each carob grove, inflorences in each of 20 trees were assigned to two 
different treatments: a) open pollination (insects and wind), and b) wind pollination 
(wind only). Swollen ovules from any inflorescences were counted to compare the 
two treatments. All mature carob pods produced per inflorescence were harvested. 
Weight, width, length and volume were determined for all collected pods. Preliminary 
results show a 5.5 times higher production in open pollination than in wind pollination, 
highlighting the importance of insects and especially bees in carob pollination. 
 
Keywords: bees, Ceratonia siliqua, pollination. 
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In recent years a significant number of studies has focused on issues of 
biodiversity in Europe's agricultural ecosystems, highlighting the degradation of 
habitats for beneficial arthropods such as pollinators and natural enemies of crop 
pests. Consequently, actions to reverse this situation became a priority in the 
European Union. However, necessary data on the presence, diversity and 
populations of insect-pollinators in relation to plant biodiversity in the rural 
environment are scarce in Greece. 

In the present work we conducted a preliminary baseline study on the interaction 
of plants – insect pollinators - natural enemies of apple pests. The study is 
undertaken as part of a Ph.D. dissertation, investigating the optimum management 
of natural vegetation and the exploitation of pulse landraces in apple orchards cv 
“Delicious Pilafa” from Tripolis (Protected Designation of Origin) to enhance the 
ecosystem services of biological control and pollination, and preserve valuable plant 
genetic resources. The final goal is to develop good agricultural practices towards 
improving the sustainability of the under-studied agro-ecosystem. The recordings 
were conducted in one conventional (0.45 ha, 2 recording sites) and two organic 
apple orchards (0.25 ha each) of Delicious Pilafa apples in the geographical region 
of Tegea-Tripolis, Greece, during spring 2019. Data collected included the 
identification of plant species in the apple orchards ground cover, the presence of 
beneficial insects (suction - sampling, pitfall traps) in natural vegetation, and 
pollinator visits (honeybee, wild pollinators) on flowers of apple trees and natural 
vegetation. The results of the current study provide important background information 
that will help to assess the interaction of plants – insect pollinators - natural enemies 
of apple pests and facilitate the selection of suitable plant species for effective 
planning of future interventions in the experimental fields. 
 
Keywords: biodiversity, pollinators, beneficial insects, natural enemies, integrated 
management, apple tree. 
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Conventional farming practices lead to the degradation of field margins as habitats 
for pollinators and natural enemies of insect pests. The present work is part of a study 
on the management of field margins for the benefit of pollination services and 
biological control of pests in cherry orchards and examines the effect of a mixture of 
selected plant species established at the field margins on the attraction of pollinators 
in relation to natural vegetation. The study was conducted in 4 cherry orchards (2 
with sown margins, 2 controls) in the Rizari area (Pella, Central Macedonia, Northern 
Greece), during the 2018-2019 growing season. The plant mixture tested included 
species of the families Fabaceae, Apiaceae and Brassicaceae, whose seeds are 
available in the Greek market. Plant and flowering cover per species on the margins, 
pollinators’ visits (Apis mellifera, Bombus spp., mining bees, Megachilidae, etc.) on 
the flowers of the margins and cherry trees were recorded every 10-15 days for 5 
weeks. Flowering in the sown margins started in early April and was gradual, starting 
with Eruca sativa L., followed by Fabaceae (Vicia sativa L., Lathyrus sativus L., Pisum 
sativum L.) and ending with Apiaceae, which flowered after mid-May. In the control 
margins, flowering was limited and mainly came from the species Veronica spp., 
Stellaria sp., Senecio vulgaris L. and Convolvulus arvensis L. During the blooming of 
cherries, only honey bees were observed on the cherry flowers. In early April, at the 
peak of the cherry flowering, the presence of honey bees or other pollinators on the 
field margins (sown and control) was almost zero. As cherry flowering was coming to 
an end, the following pollinator taxa were observed in relation to plant species on the 
sown margins: A. mellifera, Eucera sp., Anthophora sp. on E. sativa; Eucera sp. and 
Bombus sp. on V. sativa; Eucera sp. on L. sativus; Eucera sp. and Xylocopa sp. on 
P. sativum while A. mellifera and mining bees were recorded on control margins. The 
flowering cover in the sown margin was significantly higher than that in the control, 
while the same pattern was observed for the taxa and the number of pollinators from 
mid-April onwards, i.e. after the end of cherry flowering, at least when compared to 
the control with the lowest flower cover. Results on the impact of the intervention on 
the number of honey bees visiting cherry flowers (possible correlation with distance 
from the field margins) are presented and discussed. 
 
This work was funded by the biodiversity project Operation Pollinator of Syngenta. 

 
Keywords: biodiversity, pollinators, integrated crop management, cherry. 
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In this work we compare the findings of soil fauna in a vineyard (Vitis vinifera L.), 

an olive grove (Olea europaea L.) and an orchard with citrus family species (Citrus 
spp.), by using pitfall traps with propylene glycol. These three cultures are the more 
common perennial cultures on Crete. The trapping realized in the framework of two 
bachelor theses and the network of traps included 10 traps in olive grove, 5 traps in 
vineyard and 5 traps in orchard with citrus family trees. The different number of traps 
was balanced during the handling of results. The time span for trap collection was a 
week. The total duration of samplings was at least two months for each one of the 
three cultivations. The number of specimen of soil animals is almost 21.000 and in 
the majority concern taxa of arthropods (mainly insects, arachnidan and crustacean 
species). Common abundant taxa in all the three cultures were Collembola, 
Formicidae and Araneae. In the olive grove trapped also many nymphs of Blattodea 
and in Citrus orchards Isopoda. 

From the coleopteran families, Tenebrionidae was dominant in olive grove and 
vineyard. In the vineyard was almost equally dominant and the family of spider 
beetles (Ptinidae). Another family of beetles (Staphylinidae) was plentiful in the 
orchard with the Citrus species. Important numbers of insects’ taxa, which are not 
soil dwellers captured also. Main examples species of Aphidoidea in Citrus orchard 
and vineyard, as also insects - good flyers (Brachycera in olive orchard and vineyard 
and Nematocera in citrus orchard and vineyard). 

 
Keywords: vineyard, olive grove, citrus orchards, pitfall traps. 
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Enemies of crops is one of the most important factor of quantitative and qualitative 
degradation of cultivated plants. This has the effect of reducing revenues for 
producers, increasing the use of pesticides, destroying the environment and many 
times undermining the risks to human health itself. 

The purpose of this database is to help either the agronomists or the producers 
themselves to identify the enemies likely to have affected the crop in question. 
Interested parties will be able to access this job through the pestfinder.hmu.gr 
website. 

In particular, the site will operate in two different strands, depending on how the 
enemy will need to be identified. Since the user has to identify the enemy based only 
on his / her symptoms, he / she will need to select items from four different categories. 
Initially, it will choose the type of plant that interests it (eg olives, vines). Next, you 
will need to choose the affected part of the plant (eg leaves, shoots). In the third 
category, it should choose the type of symptom that has occurred (eg deformities, 
phagamites, transitions).  Finally, in the latter category, it selects some elements that 
characterize the symptom in particular - if they exist - (for example, for the stains they 
can choose chlorotic spots). In this way, one or more entomological enemies that 
have invaded our crop will appear to the user, causing the particular sequence we 
have chosen. 

In the second leg, the user will be able to recognize the adult enemy or its larva, 
based on its macroscopic characteristics, such as color, size and for the most 
experienced, the class to which the enemy belongs (eg Coleoptera, Diptera). The link 
for macroscopic recognition of adult enemies is 
pestfinder.hmu.gr/home/insects/adults. While identifying the larvae is 
pestfinder.hmu.gr/home/insects/ larva. 

 
Keywords: οn line database, interactive, insect identification. 
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In recent years, new alternative crop management practices have been applied to 

olive groves, aiming to reduce soil erosion, increase soil carbon and other nutrients, 
and therefore improve soil fertility. However, cultivation practices can also have a 
significant impact on the number and diversity of soil organisms. The purpose of the 
present study was to investigate the biodiversity and population fluctuation of soil 
arthropod fauna in olive groves where different crop management practices were 
applied. This study was carried out in an olive grove at the Institute of Olive Tree, 
Subtropical Crops and Viticulture in Chania, in 2017. The management practices 
applied were: (i) compost “COMP”, (ii) chopped pruning residues “PRUN”, (iii) cover 
crop of leguminous plants “COVER”, (iv) a combination of the previous 3 treatments 
"ALL", (v) control without the addition of organic materials and the application of 
mechanical cultivation and herbicides "CONT". The measurements lasted for 12 
months and included 1 weekly sampling per month using pitfall traps and soil sampling. 
The microarthropods from the soil samples were collected using the Berlese-Tullgren 
funnel, followed by treating the microarthropods with lactic acid and heating. 
Subsequently, counting and classification of all soil arthropods and other soil 
organisms found both in soil samples and pitfall traps was performed. Dominance and 
frequency, biodiversity and population variability were calculated. 

Results showed that a total of 3.340 individuals from a wide taxa range were 
captured. Collembola, Formicidae, Carabidae, Araneae, Isopoda and Mollusca were 
found to be the most abundant, while Isopoda showed to have a statistically 
significant difference among treatments. Moreover, the greatest biodiversity 
appeared in the treatment “COVER”. This study shows that the population fluctuation 
and biodiversity of soil fauna are affected by the crop management practices in olive 
groves. 
 
Part of the work was financially supported by the project ΟLIVE CLIMA (LIFE11 ENV/GR/942). 

 
Keywords: arthropods, biodiversity, crop management practices, olive grove, 
organic products. 
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Citrus fruits thrive in Greece especially in coastal areas. One of the techniques 
used to control weeds is lawn mowing. The purpose of this experiment is to evaluate 
the effect of lawn mowing on the aerial entomofauna found on the trees. 

The experiment was conducted on the farm of the Hellenic Mediterranean 
University. Eight orange trees and eight mandarin trees were selected. In four orange 
trees and in four mandarin trees the weeds were sown while the rest of the trees 
were used as the control group. Four of the orange trees were Merlin variety and the 
rest were Tarocco. Half of the mandarin trees were Ancore and the other half were 
Clementine SRA63.  

The insects were collected with yellow sticky traps (one on each tree, 16 in total), 
which were active for 170 days from November 25, 2015 until May 13, 2016. The 
insects were identified using a stereoscope to the family, gender and species level 
when possible.  

In total, more than 90,000 insects were counted, most of which in mandarins. In 
oranges, lawn mowing resulted in more insects in the aerial traps, while the opposite 
was observed for mandarins. The Shannon-Wiener Index values for oranges was 
higher on trees with lawn moaning (p=0,013), while no differences were observed for 
mandarins (p=0,704). Furthermore, in both orange and mandarin trees there was a 
numerical superiority of parasitic Hymenoptera over other Taxa; 49,6% of the total 
insects in oranges and 51,7% in mandarins. 

 
Keywords: citrus, aerial entomofauna, weed mowing, Shannon-Wiener Index. 
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Hypericum perforatum (Saint John's wort), is a pharmaceutical flowering plant in 
the family Hypericaceae. The use of this species as an herbal remedy to treat a 
variety of internal and external ailments dates back to the time of the ancient Greeks. 
There are reports about the therapeutic effect of this plant and its derivative 
(hyperforin) in psychiatric and neurological disorders such as Alzheimer 
and Parkinson disease. Pharmaceutical companies, particularly in Europe, prepare 
standard formulations of this herb that are taken by millions of people. Tilia 
platyphyllos is a pharmaceutical flowering plant in the family Malvaceae (Tiliaceae). 
It is a deciduous tree, native to much of Europe. Historically, T. platyphyllos has been 
used to treat a variety of ailments including high blood pressure, migraine, digestive 
complaints, headaches, colds, flu and anxiety.  

Both of the above pharmaceutical species when stored in the form of dried plants, 
are infested by the moth Idaea inquinata. Adults of the attacking insect I. inquinata 
were collected from different regions of Greece (Attica and Macedonia) and brought 
to the Laboratory of Entomology in International Hellenic University, for identification 
using their morphological characteristics and DNA barcoding. Genomic DNA was 
extracted from whole samples using the PureLink™ Genomic DNA Mini kit 
(Invitrogen, USA). The mitochondrial cytochrome c oxidase I (COI) gene was chosen 
as target for the analysis of each sample, using LCO-HCO primers. The PCR 
products were sequenced, using BigDye Terminator v3.1 (Applied Biosystems, USA) 
cycle sequencing methodology, on an ABI3500 Genetic Analyzer (Applied 
Biosystems, USA). The resulting sequences were submitted in GenBank and BOLD 
databases. Amplification and sequencing was successful for all DNA samples.  

All submitted sequences were identified as belonging to the 
Idaea inquinata (Scopoli, 1763) (Coleoptera: Geometridae) species, with an identity 
percentage of 99-100% and a query coverage of 100%, as well. The above results 
were verified when submitting the sequences in BOLD database.  
 
Keywords: Idea inquinata, molecular genetic methods, pharmaceutical plants. 
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Medicago sativa (alfalfa plant, lucerne) is an important forage crop in many 
countries around the world. At present no fodder plant is known which can compete 
with it in nutritive value and general importance for feeding of animals (cattle, 
sheep, horses and hogs). 

In Greece annual and multiannual alfalfa makes up 60% of fodder plants for hay. 
Gonioctena fornicata (Bruggemann, 1873) is a serious pest on alfalfa plant. The 
aim of the present work was the study on the biology and the identification of G. 
fornicata, based on adult’s morphological characteristics and DNA barcoding. For 
this, adults of the above insect were collected from different regions of Macedonia 
like Thessaloniki (Sindos, Lagkadas) and Pieria (Katerini). The gene subunit I of 
cytochrome oxidase (COI) of mitochondrial genome which was chosen for the 
identification was amplified by the polymerase chain reaction method (PCR).  The 
PCR products were sequenced and analyzed in BOLD and GenBank databases. 

The databases and morphological identification indicated that the insects were 
of Gonioctena fornicata (Coleoptera: Chrysomellidae) species. The adults and 
larvae feed on alfalfa plant leaves. The largest populations of the insect were 
observed from mid-April to May depending on the climatic conditions. 
 
Keywords: Gonioctena fornicata, biology, DNA barcoding. 
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Infested plants of Laurus nobilis and Diospyros kaki, and adults of the attacking 
scale insect Ceroplastes japonicus (Gray, 1828) (Hemiptera: Coccidae). were 
collected by Sm. Papadopoulou and C. Chrysochoidis from different regions of Attica 
and brought to the Laboratory of Entomology in International Hellenic University, for 
species identification. Specimens were slide-mounted for light microscopy using the 
method of Kosztarab & Kozár (1988) and Hodgson (1994).  

Additionally, in order to confirm the species, molecular genetic methods were 
applied. Genomic DNA was extracted from whole samples using the PureLink™ 
Genomic DNA Mini kit (Invitrogen, USA). The mitochondrial cytochrome c oxidase I 
(COI) gene was chosen as target for the analysis of each sample, using C1-1554F 
and C1-2342R primers. The PCR products were sequenced, using BigDye 
Terminator v3.1 (Applied Biosystems, USA) cycle sequencing methodology, on an 
ABI3500 Genetic Analyzer (Applied Biosystems, USA). The resulting sequences 
were submitted in GenBank and BOLD databases. Amplification and sequencing 
were successful for all DNA samples.  

All submitted sequences were identified as belonging to the C. japonicus, with an 
identity percentage of 99-100% and a query coverage of 100%, as well. The above 
results were verified when submitting the sequences in BOLD and GenBank 
database.    
 
Keywords: Ceroplastes japonicus, molecular genetic methods, Attica. 
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The ongoing research on termite presence in our country has shown new plant 
species that are infested, besides those species that were published in 2017 by 
Buchelos et al. The new plant species found are Casuarina equisetifolia 
(Casuarinaceae) in regions of Attica, Mangifera indica (Anacardiaceae) in 
greenhouses in Crete and Prunus persica (Rosaceae) in regions of Pieria. In Greece, 
the damage caused to trees and bushes by Kalotermes flavicollis (Isoptera: 
Kalotermitidae) is constantly increasing. The authors, besides the identification of the 
insect based on its morphological characteristics, proceeded to identification 
procedures based on molecular genetic methods.  

Genomic DNA was extracted from whole samples using the PureLink™ Genomic 
DNA Mini Kit’ (Invitrogen, USA). The DNA concentration was determined by using 
the ND-2000 NanoDrop Spectrophotometer. The 16S rRNA mitochondrial (mtDNA) 
gene was chosen as target for the analysis of each sample. The primers for the 
amplification of a 415 bp fragment of the selected gene were forward: 5'-TTA CGC 
TGT TAT CCC TTA-3' and reverse: 5'-CGC CTG TTT ATC AAA AAC AT-3'. Finally, 
the amplified DNA fragments were purified according to the manufacturer’s protocol. 
The purified PCR products were sequenced, using BigDye Terminator v3.1 on an 
ABI3500 Genetic Analyzer. The resulting sequences were submitted to the BLAST 
program (blastn) in GenBank. Amplification and sequencing were successful for all 
DNA samples. All submitted sequences were identified as belonging to the K. 
flavicollis, with an identity percentage of 100% and query coverage of 100%, as well.  

 
Keywords: termite, Kalotermes flavicollis, DNA barcoding. 
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A serious infestation has been observed in recent years in areas of Macedonia 
(northern Greece), from the species Cladius pectinicornis to rose cultivations. Cladius 
difformis is a very similar species. Adults of Cladius pectinicornis are distinguished 
from those of Cladius difformis by the increased number of antennal projections. The 
male of the species has impressive forked antennae, but not the female. There are 
no reliable characters to distinguish between the larvae of these two species. Both 
species have a similar lifecycle and cause similar damage. The larvae of the above 
insects feed on the leaves of roses. Therefore identification of the species was 
considered necessary. Molecular genetic methods were used for this purpose.  

 Specimens of the above insects, collected from regions of Macedonia and used 
for DNA barcoding. Genomic DNA was extracted from whole samples using the 
PureLink™ Genomic DNA Mini kit (Invitrogen, USA). The mitochondrial cytochrome 
c oxidase I gene was chosen as target for the analysis of each sample. The PCR 
products were sequenced. The resulting sequences were submitted in GenBank and 
BOLD databases. Amplification and sequencing was successful for all DNA samples. 
All submitted sequences were identified as belonging to the Cladius pectinicornis 
(Geoffroy, 1785) (Hymenoptera: Tenthredinidae) species, with an identity percentage 
of 99-100% and a query coverage of 100%, as well. The above results were verified 
when submitting the sequences in BOLD database.  

Observations on rose cultivation showed that C. pectinicornis had a large larval 
population in May, as well as in August. 
 
Keywords: Cladius pectinicornis, Cladius difformis, DNA barcoding. 
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Variations in the quality of hosts of a given species are known to affect both 
offspring development and the host selection behaviour of adult parasitoids.This 
study assessed the host selectio behavior, the brood rearing and the lipidome of the 
bethylid wasps Goniozus legneri Gordh and Goniozus nephantidis Muesebeck when 
presented with four species of lepidopteran hosts: Corcyra cephalonica Stainton, 
Ephestia kuehniella Zeller, Ephestia cautella Walker and Plodia interpunctella 
Hübner. 

High rates of host paralysis werewas exhibited by G. legneri and G. nephantidis in 
all host species. Oviposition behaviour indicates that E. kuehniella and C. 
cephalonica were accepted at the highest rate (100 % and >90 % respectively). G. 
nephantidis exhibited similar brood rearing success to G. legneri when parasitizing 
C. cephalonica but failed to consistently rear broods on any alternative hosts. 

Furthermore, we investigated how the generalist G. legneri regulates the size of 
its offspring in hosts of varying quality by assessing also the lipidome of its offspring 
emerging from different hosts. G. legneri laid the largest clutch sizes on C. 
cephalonica and E. kuehniella, and the smallest ones on E. cautella and P. 
interpunctella. The smaller clutch sizes allocated to E. cautella and P. interpunctella 
by G. legneri also resulted in a higher amount of available resource per egg and 
consequently to the greater offspring dry weight. Lipid analysis of G. legneri reared 
on each of the four hosts indicated that wasps reared from E. kuehniella had greater 
amounts of glycerolipids, fatty acyls and lysophospholipids whereas wasps reared 
from P. interpunctella had low amounts of these lipids. Thus E. kuehniella and C. 
cephalonica can be considered higher quality hosts for an ovipositing G. legneri 
female, since their offspring emerge with higher energy reserves. This differentiation 
in clutch sizes indicates that G. legneri is capable of assessing host quality in terms 
of both size and species; in hosts where offspring are likely emerging with low lipid 
content, female wasps are trying to counterbalance low lipid content of their emerging 
offspring by decreasing their clutch size and consequently increasing the size of their 
offspring in these lower quality hosts. 

 
Keywords: parasitoids, host selection behavior, host quality, lipidomics. 
  

mailto:a.kapranas@bpi.gr


18th Panhellenic Entomological Congress 94 

Acoustic analysis of adult males courtship sound and importance of wing 
vibration in mating of the olive fruit fly 

 
 

A. TERZIDOU1, G. PAPANIKOLAOU2, D. KOVEOS1 AND N. KOULOUSSIS1,*  

 
1Laboratory of Applied Zoology and Parasitology, School of Agriculture,  

Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece  
2Laboratory of Electroacoustics and TVsystems, School of Electrical and Computer Engineering, 

Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece 
*e-mail: nikoul@agro.auth.gr 

 

 
Male olive fruit flies, Bactrocera oleae (Diptera: Tephritidae), vibrate their wings at 

dusk and produce a characteristic sound which is part of their courtship behavior. 
The sound is a series of pulses possibly serving as an acoustic cue to attract females. 
We used professional digital sound recording equipment to capture this low intensity 
sound and proceeded to time-frequency analysis in order to detect the fundamental 
frequency of the courtship sound as well as higher harmonics that might affect the 
perception of vibration by conspecifics. Following, we conducted an experiment to 
test the importance of male wing vibration in mating. We used virgin  males that were 
observed until their 12th day of adult life for  the wing vibration behavior. Afterwards, 
they were placed in a large cage with the same number of virgin females. Males that 
were observed to vibrate their wings had higher mating success ratio than males that 
did not display this behavior. 

The recording of male olive fruit fly courtship sound can be used in playback 
experiments to establish whether it is an acoustic cue affecting mating behavior of 
male and female olive fruit flies. The importance of male wing vibration has been 
shown in previous studies. However, in our experiments it is demonstrated that it is 
a behavior exhibited only by a part of the male population. Further research will 
elucidate if wing vibration is a genetically obtained ability or triggered by previous 
experience, like exposure to the specific sound or the presence of other wing 
vibrating males in close distance. 
 
Keywords: Bactrocera oleae, Tephritidae, bioacoustics, sound communication. 
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Insect olfactory receptors (ORs) are heteromeric ion channels consisting of a 
common subunit, ORco, and one of multiple variable subunits, ORx, to which 
odorants acting as receptor agonists bind in an ORx-specific manner. In cells 
expressing the ORco subunit alone, ORco homomers form functional channels that 
are activated in vitro by specific ORco agonists. We have previously shown that 
mosquito repellents that block odor-specific responses of multiple Anopheles 
gambiae ORs, act as ORco antagonists. Additionally, the responses of heteromeric 
receptors induced by ORx-agonists are enhanced in the presence of an ORco-
agonist (OA). The latter suggested that OA binding causes conformational 
rearrangements in the ORx-bound heteromers that result in enhanced ion influx.  

We are now reporting on the use of an insect cell-based ORco expression platform 
that allows fast screening for discovery of A. gambiae ORco agonists and antagonists 
in a single assay. Screening of a small collection of volatile organic compounds 
(VOCs) of plant, insect and bacterial origin for relevant bioactive ligands, resulted in 
the identification of several hits acting as ORco antagonists. We have also 
established the functional relevance of the identified ORco antagonists in in vivo 
repellence assays against Aedes albopictus, which may vector a number of infectious 
agents. Two newly identified antagonists displayed significant repellent activity with 
one of them causing anosmia equal or slightly better than that of DEET. These results 
provide proof of concept for the hypothesis that new natural volatile ORco antagonists 
may modify olfaction-based mosquito behaviors in a predicted fashion. Moreover, the 
screening platform employed in this study may yield possibilities for enhanced 
personal protection against transmission of mosquito-borne infectious diseases.  
 
This work was carried out in the facilities of the National Research Infrastructure OPENSCREEN-GR. 

 
Keywords: allosteric changes, anosmia and olfactory enhancement, functional 
assays, insect olfactory receptor co-receptor, receptor agonists and antagonists. 
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Due to the continuous global rise of the aquaculture industry, the pressure put on 
wild fish stocks for the production of aquafeeds is continuously increasing. To 
develop sustainable feeds, the use of innovative alternative protein sources is crucial. 
In recent years, insects are considered as a potential alternative protein source for 
animal and human feeding, given that they are rich in essential amino acids. The 
industrial production of insects could contribute to food security, environmental 
sustainability and circular economy. Moreover, mass insect farming can be an eco-
friendly, sustainable strategy to waste management, since insects can utilize organic 
side streams while producing high-quality protein, which can be used in aquafeeds.  

In the Mediterranean species, European sea bass (Dicentrarchus labrax) and 
gilthead sea bream (Sparus aurata), fish meal can be successfully substituted up to 
30% with insect meals from yellow mealworm, black soldier fly and common housefly 
without any adverse effects on growth and nutrient utilization. In addition, with 30% 
fish meal substitution with insect meals from five different insect species, no negative 
effects were observed in the nutrient and energy digestibility of sea bass and sea 
bream. Further, taken into consideration that gut microbiota is considered a health 
indicator in dietary responses, effects on microbial communities were assessed. 
Significant alterations in abundance, richness and dominant species were observed 
among the four dietary treatments. 

Recently, successful rearing of the Baltic prawn Palaemon adspersus, a potentially 
farmed crustacean with great prospect for Greek aquaculture, has been achieved by 
incorporating insect meals in the diets, without impairing the nutritive value and the 
welfare of the prawn.  

 
This research is co-financed by Greece and the European Union by ENTOMO4FISH: Insect meal as an 
alternative source of protein in the aquafeed for fish farming; National Strategic Reference Framework 2014 – 
2020 (GR & EU) and through the Operational Programme «Human Resources Development, Education and 
Lifelong Learning» in the context of the project “Strengthening Human Resources Research Potential via 
Doctorate Research” (MIS-5000432), implemented by the State Scholarships Foundation (ΙΚΥ) and by General 
Secretariat for Research and Technology (GSRT) and the Hellenic Foundation for Research and Innovation 
(HFRI) (Scholarship Code: 1752).  
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Parasitic wasps are successful biological control agents of many important pests 
worldwide, including those that feed on phloem and excrete honeydew such as 
aphids, whiteflies, mealybugs, coccids or psyllids. Ants feed on the honeydew 
excreted by these phloem-feeding insects and, in exchange, protect them from their 
natural enemies. In fact, ants disturb and predate on parasitic wasps of phloem-
feeding insects in many ecosystems. As ants use an array of semiochemicals to 
communicate, we hypothesize that a foraging parasitic wasp might detect these cues 
and adjust its behaviour accordingly, even when ants are not present.  

To test this hypothesis, we used the citrus mealybug Planococcus citri (Risso) 
(Hemiptera: Pseudococcidae), the mutualistic ant Lasius grandis (Forel) 
(Hymenoptera: Formicidae) and the mealybug parasitoid Anagyrus sp. nr 
pseudococci (Girault) (Hymenoptera: Encyrtidae). Mealybug colonies were exposed 
to ant activity in the field, and in observational experiments we recorded the 
behaviour of the parasitoids on colonies previously exposed to ants or not (control). 
Our bioassays demonstrated that A. sp. nr. pseudococci detected semiochemicals 
deposited by the ant L. grandis in the field. Anagyrus sp. nr pseudococci females 
tended to leave P. citri colonies previously exposed to ants more frequently than 
unexposed colonies. Moreover, females stung a lower number of mealybugs in ant-
exposed colonies. The foraging trail left by the ants was collected using Teflon coated 
metallic bridges and analyzed by gas chromatography coupled to mass spectrometry 
(GC/MS). This methodology allowed the detection of a mixture of monomethyl- and 
dimethyl-branched alkanes, ranging from 28 to 33 carbon atoms, as components of 
L. grandis foraging trail. 

We anticipate such interactions to be widespread, as honeydew-producing 
herbivores are usually tended by ants and the chemicals detected are not species-
specific. Further studies should focus on the long-term effects of this finding.  
 
Keywords: Anagyrus sp. nr. pseudococci, Lasius grandis, mutualistic interactions, 
Planococcus citri, semiochemicals. 
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The mulberry whitefly, Pealius mori Takahashi (Hemiptera: Aleyrodidae) was 
recently recorded in our country, in Egypt and in Iran as well. It is considered as a 
serious pest because the infested mulberry leaves become unsuitable for silkworm 
rearing. The purpose of this study was to record the population fluctuation of P. mori 
and its natural enemies on mulberry trees in the campus of Agricultural University of 
Athens. For this reason, mulberry stems were randomly collected from July 12 until 
the 1st of November 2017 and from the 1st of June until the 10th of October 2018. The 
number of whitefly individuals per nymphal instar was recorded on each leaf per 
stem, along with the parasitized nymphs and predators. According to the results, 
oviposition initiates from the beginning of June but the population remains at low level 
until the middle of July. However, from the end of June till the middle of September - 
beginning of October the population density can reach high levels. The parasitized 
nymphs with exit hole of parasitoid are steadily increased until the end of samplings 
period as well as those without exit hole of parasitoid. The highest parasitism rate in 
2018 was recorded on the 11th of September (26.5%). The recorded predators 
belonged to the families of Coccinellidae, Chrysopidae, Reduviidae and 
Anthocoridae while parasitoids belonged to the family of Aphelinidae. Predators were 
recorded mainly during August – September but their numbers were kept at low 
levels. The rainfall and high temperatures affected the population of the 1st instar 
nymphs. Therefore, the effect of biotic and abiotic factors seems to be very important 
in the regulation of the population levels of this whitefly species. 

 
Keywords: Aleyrodidae, Morus sp., parasitoids, Pealius mori Takahashi, predators. 
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The European cherry fruit fly, Rhagoletis cerasi (Diptera: Tephritidae) is the most 
significant pest of sweet cherries in Greece and elsewhere. It is present in all areas 
where cherry trees grow from Macedonia and Thrace to Peloponnese and Crete 
causing significant losses, mostly in northern Greece. Up to date, only few studies 
have addressed the biology and population dynamics of R. cerasi in Greece. 
Moreover, no recent information exists regarding adult phenology in commercial 
cherry orchards of central Macedonia, where the highest percentage of domestic 
cherries is produced.  

During 2016, we studied the adult phenology of the European cherry fruit fly in four 
commercial cherry orchards of the semi-highland area Agia Fotini, Pella, where 
cherries are systematically cultivated. Adult flight was recoded using 18 yellow Rebell 
sticky traps, placed in three commercial cherry orchards with various cherry cultivars 
of different ripening periods, and in one control-orchard where no plant protection 
measures were applied. Traps were checked on a weekly basis, and the number of 
male and females cherry fruit flies was recorded. Moreover, the insecticide 
application schedule that was followed in the commercial cherry orchards was 
documented. 

Adult flight lasted approximately 2 months, from early May to early July. Adult 
captures peaked on June 6th and terminated on July 10th. Captures in the control-
orchard were significantly higher than in the three commercial orchards. Moreover, 
captures in one of the three commercial cherry orchards that was neighboring with 
the control-orchard were significantly higher than those in the two remaining 
commercial orchards. Insecticide applications led to a dramatic decrease in adult 
captures in the commercial orchard neighboring the control-orchard and to the 
maintenance of extremely low population levels at the two other commercial 
orchards. Captures of both sexes followed similar trends in all studied orchards. 
 
Keywords: adult flight, European cherry fruit fly, population dynamics.  
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Mediterranean fruit fly and olive fruit fly are both insect pests of great economic 
importance. In the present study, the combination of 2% water solution of hydrolysed 
proteins (ENTOMELA 75SL) (HPWS) with other attractants was tested regarding the 
attraction of these two pests. Usually, water solution of 2% hydrolysed prtein is used 
to monitor the adult population or control these insects. Yellow McPhail traps were 
incorporated, and insects were collected every week. 

Regarding the MED fly the combination of HPWS with urea, ammonium acetate, 
trimethylamine, limonene and methyl-eugenol was tested. A total of 10 weekly tests 
were performed with three combinations plus control and four traps per combination. 
The results showed that the emission of ammonia increased attraction of adults in 
the traps. Ammonium acetate gave better results than urea and trimethylamine. The 
addition of urea clearly increases the attraction; however, it is difficult to estimate the 
appropriate concentration due to the effect of air temperature. 

Regarding the olive fruit fly, there were two distinct experiments. In the first one, 
the combinations of HPWS with trimethylamine and plastic ampules containing 
limonene and methyl-eugenol were tested over 5 weeks. The addition of the ampule 
containing methyl-eugenol proved better than the other combinations. In the second 
experiment, HPWS was combined with ampules containing methyl-eugenol and (Z)-
9-tricosene, yet no differences were observed. 

These preliminary results clearly reveal the potential of the combination of 
hydrolysed proteins with other attractants, yet large scale experiments are needed to 
verify these results, while also the effect of the environmental conditions  should be 
studied.  
 
Keywords: attraction, hydrolysed protein, Mediterranean fruit fly, Ceratitis capitata, 
olive fruit fly, Bactrocera oleae. 
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Auchenorrhyncha (Hemiptera) is one of the most important groups of insects, both 
in terms of diversity and plant damage. Usually, are small to very small, rarely large 
sized insects and most of them are phytophagous. So far, more than 26,000 species 
are described, 9,000 of them belong to Fulgoromorpha and 17,000 to Cicadomorpha. 
Moreover, these insects vector the bacterium Xylella fastidiosa, which causes the 
Pierce disease ingrapevine . This disease first appeared in California in 1887 and 
has since destroyed a large number of stumps across the American continent. Aim 
of the present study was to investigate the preference of Auchenorrhyncha 
(Hemiptera) found in vineyards, between different grapevine varieties. 
    For this purpose, samplings took place from various varieties in the vineyard of the 
Agricultural University of Athens, such as Korinthiaki Stafida, Moschofilero, Roditis, 
rootstocks such as 110 Richter, 140 Ruggeri, 1103 Paulsen, and wild vegetation. 
Choice tests in a 4-way olfactometer were conducted with the leafhoppers collected 
from the native vegetation and grapevine rootstocks, different varieties of vines and 
wild vegetation. . Subsequently, leafhoppers were placed in vials with ethanol 95%  
and sortedafter male genitalia maceration. Results showed significant differences in 
the preference of Auchenorrhyncha between the different plant species and vine 
varieties, which will be listed and commented-on in the presentation. 
 
Keywords: Auchenorrhyncha, host preference, olfactometer, rootstock, varieties, 
vineyard, wild vegetation. 
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One of the most abundant forest pests that frequently exhibits population 
outbreaks in Greece is the pine processionary moth Thaumetopoea pityocampa 
Schiff. (Lepidoptera: Thaumetopoidae). Feeding on different pine species, T. 
pityocampa is also a threat to human health due to the urticating hair of the last larval 
stages. In order to determine the protein content in different ontogenetic stages, we 
analyzed 28 individuals in total. For each of these individulas, we initially determined 
the percentage of nitrogen content with the Kjeldahl method, that was later on 
transformed into protein percentage (in dry weight). From this preliminary study, it 
was shown that statistically significant differences can be found not only between 
larvae and adults but even among the different larval stages. 

Keywords: Thaumetopoea pityocampa, protein, forest pests. 
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Responses of adults of the olive fruit fly to volatile chemical substances 
isolated from olive fruit  
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We studied the responses of adult females and males of the olive fruit fly 
Bactrocera oleae Rossi (Diptera: Tephritidae) to certain volatile chemical substances 
isolated from olive fruits. Using a wind tunnel olfactometer, it was found that the adult 
flies were attracted to certain of the tested substances as well as to a mixture of them. 
Subsequently, the most attractive or repellent chemical substances were tested in 
field experiments. We determined the number of adult captured in traps baited with 
the fruit volatile chemical substances, from July to November. We found that the 
highest number of flies was capture in traps baited with the mixture of fruit volatiles. 
Our results may be useful for a better understanding of the complex relationship 
between the fly and the olive fruit. In addition, they may contribute to the creation of 
new bait products for the olive fruit fly and the improvement of its control with bait 
sprayings. 

 
Keywords: Bactrocera oleae, bait, olive fruit volatiles, traps, wind tunnel 
olfactometer. 
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Parasitoids do discriminate virus infected pepper plants 
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Aphids and specifically Aphis gossypii (Sternorrhyncha: Aphididae) are phloem-

feeding insects that seriously threats horticultural production, while they are vector of 
important plant-virus. Two important viruses that are transmitted via Aphis gossyppii 
are Cucumber Mosaic Virus (CMV) and Potato virus Y (PVY). It has been found that 
virus infected plants attract vector viruses’ aphids and in several cases the growth 
and survival of aphids is better in infected compared to non-infected plants, while in 
different combinations of plants and viruses the growth of aphids is slow. Attraction 
of aphids to infected plants has been attributed to changes caused by the virus in the 
composition and to the amount of volatile organic compounds (VOCs) released by 
the plant. In other cases, it has been found that vector viruses’ aphids are attracted 
to infected plants, but their development is negatively affected by feeding on virus 
infected plants. Recently, natural enemies of aphids such as Aphidius colemani 
(Hymenoptera: Aphelinidae) have been shown to have higher parasitism and survival 
rates on aphids fed on virus-infected than aphids fed on non-infected plants.  

The above leads to the question whether parasitoids distinguish virus infected 
plants and are attracted to them to locate their host aphids. In order to investigate the 
above question, we examined the attraction of the parasitoid A. colemani to infected 
pepper plants with CMV virus or the PVY virus. 

In Y-tube olfactometer assays we tested the response of the parasitoids on virus 
infected vs non-infected pepper plants that have been mechanically infested by CMV 
and PVY virus. Using dynamic headspace technique, we collected volatile organic 
compounds (VOCs) from non-infected, CMV and PVY infected pepper plants. 
Identification was performed with gas chromatography coupled with mass 
spectrometry (GC-MS). 

The results so far show that the parasitoids have the tendency to select CMV 
infected plants over non-infected plants but not the PVY infected plants. The 
differences in VOCs composition between virus infected and non-infected pepper 
plants are mainly qualitative. 

The bottom-up regulation of a plant-aphid-parasitoid tri-trophic system by virus 
infection is discussed in the context of our results. 

 
Keywords: Aphis gossypii, Aphidius colemani, Cucumber Mosaic Virus (CMV), 
olfactometer, Potato virus Y (PVY), volatile compounds. 
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Electrophysiological responses of insect vectors of plant pathogenic 
bacterium Xylella fastidiosa to plant volatiles 
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The spittlebugs, Philaenus spumarius L. and Neophilaenus campestris Fallén 
(Hemiptera: Aphrophoridae) are xylem-feeder insects that have been identified as 
the primary vectors of Xylella fastidiosa (Xanthomonadales: Xanthomonadaceae) in 
Europe. Phytophagous insects use a variety of general and host-specific cues to 
locate their host plants within the environment. Volatile organic compounds (VOCs) 
emitted by plants are important cues for insects for host plant selection either for 
feeding or oviposition. 

The aim of the study was to investigate the response of bacterial insect vectors to 
VOCs emitted by their host plants in order to clarify key parameters of the host 
selection behavior of these species and to develop more effective methods of 
monitoring and managing their populations. 

Using dynamic headspace technique, we collected VOCs from Olea europaea L., 
major host plant for X. fastidiosa, and from various plant species that are used as 
cover crops or exist as natural vegetation in olive orchards like, Medicago sativa L., 
Cynodon dactylon L., Festuca arundinacea Schreb. and Sonchus oleraceus L. 
Additionally, we collected VOCs from Pinus halepensis Mill.) και Cistus creticus L. 
that are common in the edges of olive plantations and from Polygala myrtifolia L. a 
highly susceptible plant to the bacterium which is of particular epidemiological 
importance for the disease. 

The chemical analysis of the volatile profile of the above plants has done using 
gas chromatography-mass spectrometry (GC-MS) and revealed different classes of 
chemical compounds. Electrophysiological bioassays of both P. spumarius and N. 
campestris adults to the collected VOCs are scheduled using Gas-Chromatography 
coupled with Electro-Antennographical Detection (GC-EAD). Additionally, specific 
electrophysiological responses (EAG) of insect’s antenna to single chemicals 
identified in the volatile blends of the aforementioned plants are ongoing.  
 
The present work is carried out within the framework Horizon 2020 XF-ACTORS (Xylella fastidiosa Active 
Containment Through a multidisciplinary-Oriented Research Strategy) Project SFS-09-2016 which is funded 
European Commission as part of the Horizon 2020 program. 

 
Keywords: GC-EAD, Neophilaenus campestris, Philaenus spumarius, Xylella 
fastidiosa.  
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Biologically produced pheromones: Electrophysiological responses of 
Helicoverpa armigera (Lepidoptera: Noctuidae) 

 

 
E. KOUTSOUMPELI1, D. RAPTOPOULOS2 AND Μ.Α. ΚONSTANTOPOULOU1,* 

 
1Laboratory of Chemical Ecology and Natural Products, Institute of Biosciences & Applications,  

NCSR “Demokritos”, 15341 Agia Paraskevi, Greece 
2Novagrica Hellas Biological Products & Solutions, TESPA Lefkippos,  

NCSR “Demokritos”, 15341 Agia Paraskevi, Greece 
*e-mail: mkonstan@bio.demokritos.gr 

 
 

The recent trend in population control of insects that are of public health or economic 
importance is the development and application of biological or biotechnological methods. 
A great deal of chemical insecticides is withdrawn from the market due to their high risks 
to human health and the ecosystem, as well as the resistance that pest insects develop 
against these compounds. The increasing need for eco-friendly approaches to pest 
management based on pheromones, such as mating disruption, mass trapping, etc., 
offers a great challenge to humans, the environment and the economy.  

Currently, pheromones are produced by chemical synthesis, which is an expensive and 
polluting process. The aim of the OLEFINE project (OLEaginous yeast platforms for FINE 
chemicals, http://olefine.eu/) is the development of a novel technology for the biological 
production of pheromones from yeast cells in bioreactors, thus significantly reducing 
production costs. Biological production of low-cost pheromones will enable the rapid 
adoption of pheromone-based pest management products that can be used as effective 
and non-toxic alternatives to insecticides.  

In order to validate and compare the performance of the produced bio-pheromones 
with those synthesised chemically, we studied the electrophysiological response (EAG) of 
the antennae from male adults Helicoverpa armigera (Hübner) (Lepidoptera: 
Noctuidae) insects to compounds produced by fermentation. Specifically, we 
evaluated the antennal responses to Z11-16:Ald (major component of the sex 
pheromone), Z11-16:OH and Ζ11-16:OAc in comparison to commercially available 
pheromones. In addition, by electroantennography coupled with gas chromatography 
(GC-EAD) we investigated whether any impurities left in biologically synthesised 
pheromones after purification can be perceived by the insect’s antennae and 
potentially interfere with its normal behaviour. The results from the 
electrophysiological responses indicate that there are no differences between the 
biologically produced pheromones and those chemically synthesised. At the same 
time, we are conducting behavioural bioassays in the lab to confirm the activity of the 
bio-pheromones, whilst our first results from field applications are positive.  

Pheromone production from yeasts is an innovative, market disruptive technology 
and is expected to have a strong impact on the Plant Protection Products (PPP) 
Industry. 
 
This project is implemented under the framework of Horizon 2020/NMBP-BIO-2017 OLEFINE (OLEaginous yeast 
platforms for FINE chemicals), which is funded from the European Union’s Horizon 2020 research and innovation 
programme.  

 
Keywords: Helicoverpa armigera, GC-EAD, bio-pheromones, sex pheromone. 
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Factors that affect the attractiveness of pollen and the bees’ pollen  
foraging behavior  
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In field conditions, the collected amount of pollen is mainly associated with the 
population of plants in the surrounding area, the flowering period and the blooming 
season. However, it is interesting to notice that some pollen taxa have increased 
attractiveness, despite the fact that they have similar population and bloom 
simultaneously as their competitors. Parameters such as the presence of 
characteristic volatile compounds, the sugar concentration and the protein 
contribution of each pollen taxon may influence the attractiveness of pollen and affect 
bees’ pollen foraging behavior. The objectives of the present study were to interpret 
the effect of the odor as a bee attracting factor by a comparative determination of the 
volatile profile of monofloral pollen species and to investigate the ability of bee - pollen 
foragers to distinguish differences in protein and sugar content among various pollen 
taxa through attraction field experiments.   

To achieve the above aims, monofloral pollen samples were analyzed in a Purge 
& Trap - GC = MS system and the composition of their volatile profile was identified. 
For the determination of proteins, the Kjeldahl method was applied, while for the 
carbohydrate content HPLC / RID technique was used. In addition, attraction field 
experiments were applied at experimental apiary of Apiculture-Sericulture Laboratory 
of the Aristotle University of Thessaloniki. 

Quantitative and qualitative differences were found on the volatile profile among 
the different monofloral pollen species. The pollen of Erica manipuliflora, Papaver 
rhoeas and Sisymbrium irio had large number of volatile compounds, with 54, 51 and 
42 substances respectively. The presence of characteristic volatile compounds in 
some types of pollen, such as 4-methyl-5-nonenone which only was detected in Erica 
manipuliflora pollen and isothiocyanates in species of the Brassicaceae family may 
be related to increased preferences of these pollens’ species by bees. Attraction 
experiments shown that honey bees do not have the ability to distinguish differences 
in protein and carbohydrates content among different types of pollen and thus are 
unable to collect pollen based on these two parameters. A combination of factors, 
with more significant the odor, appears to influence on bee preferences during pollen 
collection. 
 
Keywords: attraction pollen, protein, sugars, volatile profile. 

 
  

mailto:tananaki@agro.auth.gr


18th Panhellenic Entomological Congress 110 

Diurnal Lepidoptera in olive orchards and their relationship with growth and 
flowering of spontaneous plants 

 
 

D. KOLLAROS1,*, TH. VRACHNAKIS1, E. AVRAMAKIS2,  
N. VOLAKAKIS1 AND E. KABOURAKIS1 

 
1Laboratory of Ecology, Department of Agriculture, School of Agriculture Science,  

Hellenic Mediterranean University, 71410 Heraklion, Greece 
2Natural History Museum of Crete - University of Crete, 71202 Heraklion, Greece 

*e-mail: kollaros@hmu.gr 
 
 

Diurnal Lepidoptera (Rhopalocera) were surveyed, using transects, in 14 olive 
orchards in Messara valley, Crete, Greece. Butterflies 5 meters from both sides of 
line transects were counted monthly for one year. Transect lines were modified every 
month, in order to adjust in areas with flowering plants.  

The surveyed olive orchards were following different management (conventional 
and organic) and were located either at a plain or a hilly agroecological zone. 

The most abundant species of diurnal Lepidoptera recorded were: Pieris brassicae 
(Pieridae), Papilio mahaon (Papilionidae), Vanessa cardui, V. atalanta 
(Nymphalidae). The relationship of the Lepidoptera with the vegetation was 
examined and more specific with Glebionis coronaria (Asteraceae), Capparis sicula 
(Capparaceae), Heliotropium europaeum (Boraginaceae),  during their flowering and 
the species Foeniculum vulgare (Apiaceae) as food source for the caterpillar of P. 
mahaon.  
 
The work was delivered in the framework of the project LIFE IGIC (LIFE16 NAT/GR/000575) co-financed by the 
EU. 

 
Keywords: Lepidoptera, olive orchard, flowering, spontaneous plants, transect. 
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Electrophysiological response of olive fruit fly, Bactrocera oleae (Diptera: 
Tephritidae) and vinegar fruit fly, Drosophila melanogaster (Diptera: 

Drosophilidae) adults to the olive fruit fly’s pheromones 
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The olive fruit fly, Bactrocera oleae (Diptera: Tephritidae) is considered the most 

serious olive tree pest, causing not only qualitative and quantitative damage, but 
economic as well. Although effective, chemical control methods are environmentally 
challenging and harmful for olive oil quality. Mass trapping is a biological method of 
controlling B. oleae, suggesting the use of the insect’s sexual pheromones in 
pheromone traps. In this study, the ways that B. oleae males and females respond 
to the insect’s sexual pheromone (spiroketal) and aggregation pheromone 
(muscalure), as well as the activation of their olfactory receptor neurons caused by 
them were explored. Electroantennographic (EAG) recordings were performed in an 
attempt to characterize B. oleae’s olfactory receptors that are engaged in the 
perception of the odor and measure the activity of its olfactory receptor neurons when 
given different concentrations of the two pheromones (spiroketal, muscalure). The 
two pheromones were also tested on Drosophila melanogaster (Diptera: 
Drosophilidae) males and females and results were compared. The strains used 
were: Canton- S (wild type), orco-, orco-IR8a-, W1118 (control). Spiroketal had a 
greater response than muscalure in both males and females of B. oleae and wild type 
D. melanogaster, with the latter showing greater activity to both pheromones than B. 
oleae. Mated wild type female D. melanogaster flies appeared to be more sensitive 
to lower concentrations of the two pheromones. Orco- and orco-IR8a- males and 
females showed no response (flat line) to either spiroketal or muscalure, showcasing 
the importance of the OR family in the perception of the odor and contributing to the 
clarification of the role of the IR family. 
 
Keywords: olive fruit fly, EAG, olfaction, sexual communication, pheromones, 
chemoreceptors. 
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Effect of secondary metabolites of Pistacia lentiscus and Mucor hiemalis 
strain (SMU-21) on the viability of Lobesia botrana (Lepidoptera: Tortricidae) 

adults 

 
 

A. FYTROU, E. KOUTSOUMPELI AND Μ.Α. ΚONSTANTOPOULOU* 
 

Laboratory of Chemical Ecology and Natural Products, Institute of Biosciences & Applications,  
NCSR “Demokritos”, 15341 Agia Paraskevi, Greece 

*e-mail: mkonstan@bio.demokritos.gr  

 
 

The ongoing effort for the isolation of natural, specialised and biodegradable 
insecticides underpins the current need to limit or replace synthetic insecticides, 
improve agricultural products, mitigate environmental pollution and conserve 
biodiversity.  

This study is focused on the identification of bioactive metabolites of natural origin 
(plant or microbial) for population control of insects of high economic importance. Our 
objective is to study the effects of extracts of the aerial parts of Pistacia lentiscus 
(Anacardiaceae) and the SMU-21 fungal strain Mucor hiemalis (Zygomycetes: 
Mucorales), which was isolated from larvae of wild populations of the lepidopteran 
Sesamia nonagrioides (Lepidoptera: Noctuidae), on the viability of Lobesia botrana 
(Lepidoptera: Tortricidae) adults. 

Regarding P. lentiscus, using contact bioassays, we evaluated the bioactivity of 
hydromethanolic (methanol: water 80:20) extracts of fruit, leaves and bark. Next, we 
fractionated the crude plant extracts with solvents of increasing polarity (petroleum 
ether, hexane, dichloromethane and water). Our results indicate differences in the 
bioactivity of each plant tissue, with the fruit extract being the most potent fraction.  

Concerning the fungal extract, the toxic metabolites from liquid cultures were 
isolated through several purification steps and their bioactivity on adult insects was 
investigated. In these assays, we observed a rise in insect mortality following 
increasing concentration, which points towards a dose-depended mortality rate.  

Contact bioassays are currently in progress, along with chemical analysis of the 
plant extracts using gas chromatography coupled with mass spectrometry (GC-MS) 
in order to identify the bioactive compounds that exhibit the observed effects.  
 
We acknowledge support of this work by the project “Target Identification and Development of Novel Approaches 
for Health and Environmental Applications” (MIS 5002514) which is implemented under the Action for the 
Strategic Development on the Research and Technological Sectors, funded by the Operational Programme 
"Competitiveness, Entrepreneurship and Innovation" (NSRF 2014-2020) and co-financed by Greece and the 
European Union (European Regional Development Fund).  

 
Keywords: bioactive metabolites, Lobesia botrana, Mucor hiemalis, Pistacia 
lentiscus. 
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Changes in the allocation of absorbed light energy in photosystem II and 
reactive oxygen species accumulation in potato leaves after feeding by the 

generalist insect Halyomorpha halys (Hemiptera: Pentatomidae) 
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Halyomorpha halys Stål (Hemiptera: Pentatomidae), is a polyphagous invasive 
agricultural insect with the potential to become a serious economic threat, infesting 
more than 100 species, among which potato plants (Solanum tuberosum L.). The aim 
of the present study was to evaluate the changes in light energy use in photosystem 
II (PSII) before and after 20 and 90 min feeding of H. halys on potato leaves, using 
the Imaging-PAM Fluorometer M-Series MINI-Version (Walz, Effeltrich, Germany). 
The presence of reactive oxygen species (ROS), like hydrogen peroxide (H2O2), was 
detected before and after 3, 5, 10, 20, 30, 60 and 90 min feeding by staining potato 
leaves with 25 µM 2', 7'-dichlorofluorescein diacetate in the dark. 

After 20 min feeding, the effective quantum yield of photochemistry (ΦPSII) was 
down-regulated due to a high increase of the quantum yield of regulated non-
photochemical energy loss (ΦNPQ) (regulated heat dissipation for protection) that 
resulted to a decreased quantum yield of non-regulated energy loss in PSII (ΦNO) 
even more before feeding. The increase of non-photochemical quenching (NPQ) after 
20 min feeding was effective to retain a more oxidized plastoquinone pool (PQ) than 
before feeding. This photoprotective mechanism led to a reduced H2O2 production 
compared to 3 min feeding. H2O2 that can be diffused through the leaf veins acts also 
as a long-distance signaling molecule. Nevertheless, longer feeding time resulted in 
decreasing the photoprotective mechanism to dissipate excess energy as heat 
(NPQ), increasing the quantum yield of non-regulated energy loss ΦNO and in a lower 
fraction of open PSII reaction centers, the so-called photochemical quenching (qP). 
An effective photoprotection can be attained only if NPQ is adjusted in such a way 
that no changes occur in the fraction of open PSII reaction centers. Thus, after 90 min 
feeding, ΦNO increased in potato leaves due to a decreased ΦPSΙΙ that could not be 
compensated by the increased ΦNPQ. ΦNO consists of chlorophyll fluorescence internal 
conversions and intersystem crossing, which leads to the formation of the ROS form, 
singlet oxygen (1O2) via the triplet state of chlorophyll (3chl*), thus suggesting 
increased 1O2 formation after 90 min feeding. In conclusion, 20 min feeding did not 
have any serious negative effects on PSII function, while 90 min feeding induced 
oxidative stress that had severe effects on PSII. 
 
Keywords: effective quantum yield of photochemistry (ΦPSII), Halyomorpha halys, 
hydrogen peroxide (H2O2), photoprotective mechanism, ROS, singlet oxygen (1O2).  
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Symbiosis between insects and bacteria is a common phenomenon since ancient 
years. Bacteria may associated with their hosts with obligatory or secondary 
symbiosis. To efficiently and rapidly spread into host populations, they have gain the 
ability to impact different aspects and evolutionary processes, such as reproduction, 
growth and developmental rate, immunity and nutrition, detoxification of plant 
defenses, tolerance to heat stress, defense against natural enemies, resistance to 
parasites and pathogens and insecticide resistance. 

The species Philaenus spumarius, P. signatus and Neophilaenus campestris 
(Hemiptera: Aphrophoridae), are vectors of the bacterium Xylella fastidiosa in 
Europe. Available data regarding their infection status from symbionts exist only for 
P. spumarius, which is known to carry the obligatory symbiont Sulcia muelleri 
together with the co-obligate Sodalis – like symbiont (most probably S. glossinidius). 

To this end, we conducted molecular experiments to examine the prevalence and 
diversity of five secondary endosymbionts known to infect arthropods, associated 
with 9,3 and 4 populations of P. spumarius, P. signatus and N. campestris, 
respectively, originating from seven regional units of Greece. Totally, 286 individuals 
from the three species were screened for endosymbiont infection using specific PCR 
primers targeting the 16S rRNA gene for Hamiltonella, Cardinium and Rickettsia, the 
23S rRNA gene for Arsenophonus and the ftsz gene for Wolbachia.  

The analysis revealed a diverse infection status among the different populations 
of the three insect species. P. spumarius which presented the highest endosymbiont 
diversity, harbored Rickettsia, Arsenophonus, Hamiltonella and Wolbachia. P. 
signatus harbored only Rickettsia and N. campestris harbored Rickettsia, 
Hamiltonella and Wolbachia. There is no evidence for the presence of Cardinium in 
any of the three insect species. The genetic diversity within the detected symbionts 
has been further analyzed. Moreover, a multilocus sequence typing (MLST) 
approach has been implemented to the individuals detected to harbor Wolbachia. 
 
The present work was carried out within the framework Horizon 2020 XF-ACTORS (Xylella fastidiosa Active 
Containment Through a multidisciplinary-Oriented Research Strategy) Project SFS-09-2016 which is funded 
European Commission as part of the Horizon 2020 program. 

 
Keywords: bacterial diversity, endosymbionts, Philaenus signatus, Philaenus 
spumarius, Neophilaenus campestris. 
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Pistachio is a dioecious deciduous tree of the genus Pistacia and the family 

Anacardiaceae. It has numerous insect pests, the most important of which are 
Hemiptera (Psyllidae, Cicadellidae, Pentatomidae, etc.) and Lepidoptera 
(Gelechiidae). These pests can cause direct and indirect damage to various tissues 
of the tree, degrading the final product quantitatively and qualitatively.  

The purpose of the project was: to study (a) the insecticide effectiveness against 
pistachio psyllid, Agonoscena pistaciae (Hemiptera: Psyllidae), and pistachio moth, 
Palumbina guerinii (Lepidoptera: Gelechiidae), and b) the damage evaluation on the 
fruits from Heteroptera (Hemiptera) and Sulamicerus stali (Hemiptera: 
Auchenorrhyncha: Cicadellidae: Idiocerinae).  

For the purpose of the study, insecticide treatments for the psyllid and the moth 
were carried out in pistachio orchards in Fthiotis and Attica, respectively. In addition, 
damage evaluation tests by Heteroptera and S. stali were performed, in which 
individuals from the above insects were caged in fruit clusters on trees in the pistachio 
orchard of the AUA, in Athens. 

The results showed a) statistically significant differences in the effectiveness 
between the insecticides, or the control against the psyllid and the moth and b) fruit 
quality and quantity degradation due to the presence of Heteroptera and S. stali. 

Detailed results and discussion will be given at the presentation. 
 
Keywords: Agonoscena pistaciae, Palumbina guerinii, Sulamicerus stali, 
Heteroptera, pistachio. 
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Insect with plant-sucking mouthparts are major crop pests. For annual vegetables, 
the most important representatives of these insects are thrips (Thysanoptera), 
whiteflies (Hemiptera: Sternorrhyncha: Aleyrodoidea), aphids (Hemiptera: 
Sternorrhyncha: Aphidoidea) and leafhoppers (Hemiptera: Auchenorrhyncha). These 
insects can cause significant reduction in production, with symptoms in plants such 
as leaf twist and deformities, honeydew secration, decoloration, deformations, 
stunning and – the most important - transmission of phytopathogenic pathogens. 
Expression of resistance of plants to sucking insects can be achieved by various 
factors, such as thickness and hardness of tissues, produced repellents and 
inhibitory substances, the existence of bristles, difference in color, the presence of 
waxy substances, the height, the density of the foliage, but also the growth stage, 
etc. The aim of this study is to investigate the presence of plant-sucking insects on 
zuchini plants (a) in six varieties with different characteristics and (b) in two different 
plant cover treatments. 

For this purpose, an 1/4-acre experimental field was used in the region of Psachna, 
Euboea. Six different experimental varieties of Syngenta were selected (Syngenta 
Inc), with different morphological and growth characteristics (leaf coloring, foliage 
density, fruit coloration, tolerance to virus infection). Additionally, argyl plant cover 
was used in two different colors: black and grey. The plants were installed in groups 
of 30, within the planting lines, according to the completely randomized design. Leaf 
sampling began two weeks after planting, 5-days after the argyl plant cover removal. 
In each sampling, 10 randomly selected zucchini leaves were collected from each 
variety and treatment (90 leaves in total). 

Results showed the presence of plant-sucking insects on the plants, with 
Thysanoptera being the most abundant, followed by the whiteflies. The abundant 
presence of predatory insects on the plants should be mentioned. Significant 
differences were observed between different varieties and plant cover treatments, 
which will be presented and discussed extensively during the presentation. 

 
Keywords: Thysanoptera, whiteflies, aphids, zuchini, varieties, argyl. 
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In this work two park hedges of Pittosporum tobira (Murray) Aiton fil. (Japanese 
pittosporum) and Rhamnus alaternus L. (Mediterranean buckthorn) are compared for 
their effectiveness in ambient and soil temperature regulation to support soil fauna 
habitat. Plants that hedge the gardens of the Hellenic Mediterranean University were 
monitored for soil fauna, air temperature, and soil temperature for a period of 8 
months. For each hedge, canopy temperature and soil temperature at 2.5 cm below 
ground were measured with 2 and 3 replicates respectively. Endogean fauna was 
trapped using Berlese – Tullgren funnels whereas for bigger invertebrates, moving 
on the soil surface, pitfall traps were used. The start of trappings was during winter 
and by using three samplings’ points, both for pitfall traps and soil for Berlese funnels. 
During the summer we have used more samplings’ points (five) under the two plant 
species. The order Araneae and the family Formicidae remarked to have high 
percentages during all the procedure of sampling with pitfall. High percentages of 
Collembola were trapped during the winter and the beginning of spring. The summer 
the captured ants were in very high numbers and percentages, especially under the 
R. alaternus and this reduce the biodiversity (Shannon Index) in the Rhamnus 
habitat. 

 
Keywords: pitfall traps, Pittosporum tobira, Rhamnus alaternus, Berlese funnels. 
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The genus Meloidogyne comprises numerous species of important plant-parasitic 
nematodes that affect a large number of cultivated plants and weeds, particularly 
greenhouse crops, and are widely spread in the Mediterranean basin. Their control 
and elimination is very difficult as they inhabit the soil, living as endopararasites in 
the roots of their hosts, and also due to the impermeability of their cuticle to organic 
molecules. While the availability of licensed nematocidal formulations is already low, 
their number is constantly limited by the implementation of the 91/414/EEC Directive 
and its replacement by 2009/128/EC. Taking into account the constant deterioration 
of the environment through the use of synthetic plant protection products, finding new 
alternative ways of dealing with plant parasitic nematodes, especially root-knot, has 
become imperative. 

Experimental application of the non-pathogenic F2 strain of Fusarium oxysporum 
to treat Verticillium dahliae at aubergine led to stimulation of plant defense 
mechanisms by inducing secretion of chitinases and glucanase in the root system. 

Furthermore, in field studies, the presence of Arthrobacter sp. has been 
associated with lower levels of populations of root-knot nematodes, increasing the 
interest in identifying nematode competitive strains. 

In the present study, we looked into the potential of utilizing the biological agents 
F. oxysporum F2 and Arthrobacter sp. FP15 for the suppression of M. javanica 
populations. The study was carried out in a controlled chamber of 26-28oC, 60% rh, 
16h photoperiod, with three different initial nematode population levels, on tomato 
seedlings var. Belladona and application of biological agents by root irrigation. Both 
total final population and reproductive potential were lower in FP15 than in F2 treated 
plants (P <0.05), whereas in the latter, total final population decreased by increasing 
the initial population (P <0.05). 
 
The authors would like to thank the Laboratory of Plant Pathology of the Agricultural University of Athens, in 
particular Professor Epaminondas Paplomatas, Associate Professor Sotirios Tzamos, and PhD candidate Danae 
Gizis. 

 
Keywords: Meloidogyne javanica, Fusarium oxysporum, Arthrobacter sp. 
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The predators Nesidiocoris tenuis (Reuter) and Macrolophus pygmaeus (Rambur) 
(Hemiptera: Miridae) are the main natural enemies of Tuta absoluta (Meyrick) 
(Lepidoptera: Gelechiidae).  Macrolophus melanotoma (Costa) (Hemiptera: Miridae) 
is found in high populations in the native plant Dittrichia viscosa (L.) Greuter 
(Asteraceae), however recent studies have shown that this predator can be useful in 
pest control. In this work, the attractiveness of tomato and D. viscosa was studied in 
the absence and presence of prey (T. absoluta eggs or larvae) in females of N. tenuis, 
M.  pygmaeus and M. melanotoma. The females used aged from 2 to 6 days.  The 
experiments were conducted using a 4-Choice Olfactometer, which allows the 
comparison of more than two sources of olfactory stimuli. There were 4 treatments 
of 2 odour sources and 8 combinations of 3 odour sources. It was also recorded the 
time it took each female to make a choice. Overall, response rates were high and in 
the case of M. pygmaeus higher than those reported in previous studies. Between 
tomato and D. viscosa, M. pygmaeus significantly preferred the tomato leaves, while 
N. tenuis preferred the D. viscosa leaves. In addition, M. pygmaeus, had a higher 
rate of response to leaves with larvae or eggs of T. absoluta compared to N. tenuis. 
M. melanotoma showed a high response rate to D. viscosa but also a relatively high 
one for the tomato that was increased in the presence of T. absoluta eggs or larvae. 
The response time of M. pygmaeus was significantly shorter compared to that of N. 
tenuis. The response time was always significantly longer for the females that choose 
the control (filtered air). The results show that although both predatory insects, M. 
pygmaeus and N. tenuis are widely used in the control of T. absoluta there are 
differences between them regarding their response in odours of tomato leaves with 
eggs or larvae of T. absoluta. In addition, D. viscosa could be evaluated as a banker 
plant and M. melanotoma as a potentially useful predator in the control of T. absoluta. 
 
Keywords: Macrolophus melanotoma, Macrolophus pygmaeus, Nesidiocoris 
tenuis, Tuta absoluta, olfactometer, tomato. 
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Aleppo pine (Pinus halepensis, Mill.) is a widespread forest species in most 
countries of the Mediterranean area and in Greece it forms natural stands of high 
economic and ecological importance. Marchalina hellenica (Gennadius) (Hemiptera: 
Margarodidae), is a honeydew-producing insect, endemic in Greece and Turkey 
which infests pine trees and is very useful to apiculture. In order to assess the effect 
of M. hellenica infestation on the ecophysiological responses of P. halepensis, 
measurements of gas exchange (maximum photosynthesis – Amax, stomatal 
conductance – gs, transpiration –Tr), chlorophyll fluorescence (Fv/Fm) and relative 
water content (RWC) were conducted for one year on needles of healthy (Loutra 
Thermis, Thessaloniki) and infested (Sani, Chalkidiki) P. halepensis trees. Moreover, 
the infestation level of the trees and microclimatic parameters were recorded. The 
first results indicate that the seasonal pattern of most ecophysiological parameters 
differed between infested and non-infested trees and it was significantly affected by 
the seasonal fluctuation of the intensity of infestation. The results are also discussed 
in the context of concurrent climatic conditions.  
 
Keywords: aleppo pine, infestation, Marchalina hellenica, photosynthesis, 
chlorophyll fluorescence, water balance.  
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The purpose of the study is to investigate the efficacy of commercially available 
entomopathogenic nematodes (EPNs) Heterorhabditis bacteriophora Poinar, 
Steinernema Carpocapsae Weiser, and Steinernema feltiae Filipjev for the off-
season control of the Medfly Ceratitis capitata (Diptera: Tephritidae). In laboratory 
experiments we investigated the efficacy and residual activity of EPN on soil 
substrate with organic content and moisture level similar to that of an orchard at a 
temperature of 19 ± 1°C. Steinernema feltiae and to a lesser extent S. carpocapsae, 
had a significant residual activity of up to two weeks. Whether the observed residual 
activity is due to the recycling of nematodes in recurrent additions of medfly larvae to 
the substrate (100 larvae every 14 days, three times) or to the residual duration of 
the nematodes themselves on the substrate requires further investigation. The ability 
of the three species of nematodes to move into artificially infected fruits, oranges and 
apples, laying on the soil substrate, was also assessed. The number of medfly 
pupating on the substrate in all three nematode treatments was significantly lower 
than in the control treatment. In conclusion, preliminary laboratory experiments 
showed that a single off-season application of S. feltiae or S. carpocapsae at 
relatively low doses (1.5mi /m2) can significantly reduce the overwintering larvae of 
madfly both in the soil and in the fallen fruits. 
 
Keywords: Ceratitis capitata, biological control entomopathogenic nematodes, 
efficacy, residual activity. 
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(Hemiptera: Miridae) and their combination against eggs of Tuta absoluta 
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distribution  
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Generalist predators, such as Macrolophus pygmaeus (Rambur) and Nesidiocoris 
tenuis (Reuter) (Hemiptera: Miridae) are important biological control agents against 
the tomato leafminer, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae). However, 
previous studies have shown that M. pygmaeus and N. tenuis have different spatial 
distribution on the tomato plant and thus, their efficacy in pest control may depend 
upon the distribution of their prey on the plant. The purpose of this study was to record 
the predation rates of each predator species and their combination on tomato plants 
with different density and distribution of T. absoluta eggs. The egg density per plant 
and their distribution were determined in accordance with the results of previous 
experiments concerning the density and distribution of eggs laid from different 
densities of T. absoluta females (1, 2, 3 and 5 females/plant).  Newly laid eggs of T. 
absoluta (24h old) were carefully collected and were placed on the tomato leaves 
and the stem following the results of the previous experiments; the number of eggs 
per plant used were 14, 20, 30 and 60 eggs. Nymphs of 5th instar were placed into a 
Petri dish for 24h without prey. Then, nymph/s was/were released with the aid of fine 
brush on the third leaflet of the plant that eggs were previously positioned. Predators 
were used singly or in combination (intra- and inter-specific combinations) such as: 
1Mp, 1Nt, 2Mp, 2Nt and 1Mp1Nt. At 24h intervals, the number of eggs which were 
consumed and their position on the plant were recorded. According to the results, in 
the lower egg densities no significant differences were recorded among the 
treatments. However, in the highest density, 2Nt consumed significantly less eggs 
than 2Mp and 1Mp1Nt. Also, in the density of 30 eggs, 1Mp consumed more eggs 
than 1Nt. In general, Mp consumes more eggs than the Nt on the lower leaf surface. 
In conclusion, the results showed that the effectiveness of the two species depends 
on the T. absoluta egg density and distribution. Data of this study may be a useful 
tool for the more effective application of these two-predator species according to the 
different T. absoluta densities.   

 
Keywords: biological control, Macrolophus pygmaeus, Nesidiocoris tenuis, 
predation rate, tomato, Tuta absoluta. 
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The effect of entomopathogenic fungi on  
nature, as insect control agents, has been known to humans for more than a 

century. Nevertheless, their exploitation in the context of the integrated management 
of crop pests remains quite limited until today. More than 750 species of 
entomopathogenic fungi from 85 genes have been isolated from insects. To date, a 
very small number of species has been exploited as bio-insecticides, mainly of the 
genera Beauveria, Metarhizium and Isaria. 

In the present study, the results of laboratory studies on the insecticidal action of 
several entomopathogenic fungal isolates against major crop pests (Myzus persicae, 
Helicoverpa armigera, Tuta asboluta, Sesamia nonagrioides) and pests of stored 
agricultural products (Tribolium confusum, Oryzaephilus surinamensis, Trogoderma 
granarium, Sitophilus zeamais, Sitophilus granarius, Sitophilus oryzae, Plodia 
interpunctella). 

Finally, we make a brief presentation of the current status in agricultural practice, 
of the entomopathogenic fungi that are licensed today as bio-insecticides and their 
potential for improvement, their advantages and disadvantages, as well as the future 
prospects through scientific research and its association with the agricultural practice. 

 
Keywords: entomopathogenic fungi, Beauveria, Metarhizium, Isaria, bio-insecticides. 
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In recent years, rapid technological development in fields such as sensor 
technology, wireless data transmission, the Internet of Things, etc., has led to the 
development of new tools for insect monitoring. In the framework of Precision 
Agriculture, insect traps with real-time automatic recording of numbers of captures 
(in some cases even capable of identifying the species of the incoming insect), the 
capture time and meteorological data, and transferring all data wirelessly to the end-
user, have been developed for both experimental and commercial purposes. 

Nowadays, Funnel, McPhail, Picusan and other telemetric traps are being 
marketed or are in the experimental stage, for the detection and monitoring of not 
only crop pests (the Olive Fruit Fly, the Codling Moth, the European grapevine moth, 
the Palm Weevil, etc.) but also public health insects (mosquitoes, cockroaches, etc.). 

The purpose of this review is to describe the most common types of telemetric 
traps, on both experimental and commercial scale. Emphasis is given on practical 
issues of exploiting these traps (supply and operational costs, saving resources, etc.) 
and analyzing their advantages and disadvantages as effective "weapons" for 
Integrated Pest Management. 
 
Keywords: insect traps, sensors, internet of things, precision agriculture. 
  

mailto:eliopoulos@uth.gr


Session 8: Biological Control, Alternative Control Methods 127 

Integrated geo-spatial information system for olive fruit fly management 
 
 

V.-I. MICHALAKIS1, V. KOPSACHEILIS1, G. KATSIKOGIANNIS1,2,*,  
M. VAITIS1 AND Α. KIZOS1,* 

 
1Department of Geography, University of the Aegean81132 Mytilene, Greece 

2Rural Economy & Veterinary Directorate of the Regional Unit of Samos, Department of Quality and 
Phytosanitary Inspections, 83100 Samos, Greece 

*email: g.katsikogiannis@samos.gr ; akizos@aegean.gr 

 
 

Management of the olive fruit fly (OFF), Bactrocera oleae Rossi (Diptera: 
Tephritidae) is a complex and costly process involving several stages, the first of 
these stages is monitoring fly population. The importance of accurate monitoring is 
of high importance, because decisions for bait sprays depend on the data collected.  

In order to achieve more efficient monitoring and properly support decision-
making, an integrated geoinformatics system, including (a) geospatial database, (b) 
online geographic information system and (c) mobile applications, was developed 
and implemented for a 3-year period (2016-2019). The system, among other, 
supports the fast and accurate recording of pest catches, calculates the OFF-
infestation risk map, by utilizing additional geo-spatial (elevation, orientation, 
location) and meteorological (temperature, humidity) data, and monitors the spraying 
process in real time. 

This report presents the integrated geographic system design, as well as the 
services provided to pest management coordinators and specifically the application 
of smartphones and geospatial data base for OFF management. This work was 
included in the program of comparative experimental work for olive fruit fly 
management, which was coordinated from the Greek Ministry of Rural Development 
and Food and was funded by the Regional Unit of Samos. 
 
Keywords: olive fruit fly, Integrated geo-spatial information system, geo-spatial 
database, mobile applications. 
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Despite the recognized dynamics of the bait sprayings for the control of the olive 
fruit fly, its management displays malfunctions that increases the cost without 
ensuring the effective protection of olive grove. Optimal use and integration of the 
available new technologies and scientific data are important for upgrading and 
modernizing the National olive fruit fly control Program. Of special importance are the 
timely counting of the insects in traps, the easy monitoring of the spraying process, 
the organization of information and data in a way that permits the timely and easy 
access, the ability to predict the risk of increased infestation as well as the data-driven 
choice of the most effective insecticides. 

We are presenting here the pilot application of new technologies, methodologies 
and tools in 8 olive-growing areas of the country - Chania, Rethymnon, Heraklion, 
Lasithi, Lesvos, Samos, Fokida, Trifylia – aimed at familiarizing all those involved in 
the National olive fruit fly control Program while gradually expending its 
implementation to the whole country. 

The pilot application concerns (a) recording of populations in traps and tracking 
bait spraying pathways in real time; (b) developing a geospatial and descriptive 
database for the olive growing areas and the olive groves and creating risk maps; (c) 
monitoring of olive fruit fly population with automatic electronic traps, and d) the use 
of diagnostics for monitoring of insecticide resistance and the integration of results 
into an online database for the management of insecticide resistance. 
 
The actions are carried out in the framework of the NT4D project for 2 years and are funded by the Ministry of 
Rural Development and Food. 

 
Keywords: Bactrocera oleae, databases, national olive fruit fly control program, 
diagnostic tests, olive, electronic tools. 
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The olive fruit fly, Bactocera oleae (Diptera: Tephritidae), is the key pest of the 
olive cultivation in the Mediterranean countries and California. Over nearly 100 years, 
considerable efforts have been contacted to establish biological control approaches 
against the the olive fruit fly in southern Europe, including Greece. Most of these 
efforts, which were rather not successful, included the introducing of the 
endoparasitoid Psyttalia (Opius) concolor (Hymenoptera: Braconidae). Aganaspis 
daci (Hymenoptera: Figitidae) is a larval-prepupal endoparasitoid of several fruit fly 
(Tephritidae) species that induced high mortality rates in field populations as it has 
been demonstrated for the Mediterranean fruit fly in the island of Chios, Greece. To 
assess the field performance of A. daci against the olive fruit fly we conducted field 
releases of A. daci females in an olive orchard in Volos, Magnesia. Every week from 
July to October, 2018, we were releasing approximately 1,000 A. daci females per 
release (200 parasitoids/0,5 ha) (total of 14 releases). In addition, every week 300 
olive fruit were collected from the experimental orchard to estimate parasitism rates 
by A. daci and olive fruits infestation by B. oleae. Despite of the heavy infestation of 
olive fruit (100% fruit infestation), particularly throughout October that resulted in 
heavy premature fruit drop, no adults of A. daci emerged from fruit collected 
throughout the sampling period. In addition, we assessed under laboratory conditions 
the effect of olive fruit size on parasitism rates of A. daci on 2nd and 3rd instar larvae 
of B. oleae. We used olive fruit of different size (small vs big) of the cultivar 
‘Chalkidikis’ and fruits from wild growing trees. Results revealed that both the fruit 
size and larvae instar were significant predictors of the parasitism success of A. daci. 
Parasitism rates were high for small-sized fruits of the cultivar “Chalkidikis” and the 
3rd instar larvae of B. oleae. In contrast, no A. daci adults emerged from the wild 
growing fruit, regardless of larval instar.  
 
Keywords: biological control, endoparasitoid, integrated pest management, 
parasitoids, parasitism, Bactocera oleae. 
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Kaolin is a white fine powder that is applied on plants to suppress insect pests 
reduce harmful effects from climatic conditions (e.g. solar effects and water 
deficiency). Here we present the results of kaolin spraying (Surround Wp Crop 
Protectant) against leafhoppers and thrips in vineyard and olive fruit curculio in olive 
orchards. 

In the vineyards, three experimental plots were set (kaolin, conventional, and 
control). Regarding kaolin, two applications were performed on June the 15th and July 
the 25th 2017. Also, in the conventional plot two insecticide applications were made 
on the 6th of July and the 4th of August 2017. In each plot, 5 yellow and 5 blue sticky 
traps were placed and changed every two weeks, while also plant material was 
collected. In total, 180 traps were collected, and more than 200,000 insects were 
counted. Kaolin significantly reduced the number of thrips on blue sticky traps 
compared to insecticide sprays, while no differences were observed for leafhoppers 
on yellow traps. Additionally, the number of leafhopper nymphs on the leaves was 
lower in the conventional plot compared to kaolin. 

Regarding olive trees, three plots were selected in each one of 10 trees were 
sprayed with kaolin while another ten were the control. One application was 
performed on June the 25th 2017. The efficacy was measured by counting adults on 
threes, damage on fruits and fruit drop. The results showed that kaolin spraying 
reduced adult numbers, damaged fruit on the tree and fruit drop compared to the 
control. 

These results clearly demonstrate the potential of kaolin sprays to suppress insect 
damage in vineyards and olive trees. Since this product is registered in Greece for 
thirps in vineyards and olive fruit fly in olives, but not for leafhoppers and olive fruit 
curculio, larger scale experiments are necessary to confirm these preliminary results 

 
Keywords: kaolin, thrips, leafhoppers, vineyards, olive fruit curculio, olive trees. 
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The aim of the EU co-funded program Life-Biodelear that was completed recently 
was to develop an integrated pest management strategy (IPMS) and to control 
infestations caused by the Mediterranean fruit fly, Ceratitis capitata (Diptera: 
Tephritidae) in citrus orchards of the Mediterranean basin. Mass trapping technique 
was applied with a novel, non-toxic attractant, Biodelear and without the use of any 
insecticides. Program implementation took place at citrus orchards at Kampos, 
Chios.  

During the five years of the Life-Biodelear program, which consisted of pilot and 
real scale implementations, we compared citrus orchards where mass trapping with 
Biodelear was used, mass trapping with Biolure (a currently used commercial 
product) and orchards with no pest management. Measured indicators were: pest 
insect populations, level of medfly infestations, effects on beneficial insects, soil and 
tree foliage biodiversity, reduction in insecticide residues and soil analysis in citrus 
orchards.  

Results show that using Biodelear as attractant in mass trapping technique was 
as effective as Biolure and also, there were no negative effects on the environment. 
Controlling medfly infestations with Biodelear can also reduce insecticide residues in 
citrus production. Biodelear is a non-toxic and low cost attractant that can replace 
Biolure in future mass trapping techniques of the Mediterranean fruit fly.  
 
We would like to thank the European Union for its 50% contribution for the LIFE BIODELEAR program. 

 
Keywords: Ceratitis capitata, Tephritidae, attractant, mass trapping, novel, non-
toxic.       
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The tomato leafminer Tuta absoluta Meyrick (Lepidoptera: Gelechiidae) is a 

serious pest of tomato cultivation that is expanding rapidly throughout Greece and 
worldwide. It is considered to be a particularly destructive pest which can cause 
almost complete damage if not an appropriate method of control is applied. 
Insecticides which are used to control T. absoluta are not always effective due to 
several reasons such as inappropriate timing of use, resistance evolvement and 
improper way of handling. In two greenhouses in Pieria (Aeginio and Kitros), the 
mating disruption method with 80-100 ISOONET T pheromone evaporators 
(ANTHESIS LTD) per 1,000 m2 was applied for two successive years. In the same 
greenhouses, in different experimental plots, additional treatments were applied with 
biological insecticides [spinosad, Bacillus thuringiensis, Beauveria bassiana, 
nucleopoiyhedrovirus (HearNPV) and release of the parasitoid Trichogramma 
achaeae] and conventional chemicals (indoxacarb, emamectin benzoate, 
chlorantraniliprole, abamectin and metaflumizon). As control, tomato plants in an 
adjacent greenhouse were used where no treatment was applied. Results showed 
that infestations of T. absoluta in the greenhouse where mating disruption was 
applied were significantly lower than control. Moreover, no significant differences 
were observed among experimental units that were treated with chemical 
insecticides and biological ones. However, biological and chemical treatments 
displayed a lower infestation of T. absoluta compared to the mating disruption 
experimental unit. 
 
Keywords: Tuta absoluta, mating disruption, biological control, chemical control. 
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The effect of different natural zeolites, contained in two zeolitic rocks (one Greek 
and one Italian), applied on dry beans, on adult and larval survival of the bean weevil, 
Acanthoscelides obtectus (Coleoptera: Chrysomelidae, Bruchinae), was studied in 
the laboratory at 25°C and LD 16:8. Of the 67 different natural zeolites, the Greek 
zeolitic rock contains one species (clinoptilolite), while the Italian contains two 
species (chabazite and phillipsite). When the adults of bean weevil had access to 
beans treated with the Greek Zeolite Rock (GZR) in petri dishes, they laid their eggs 
on the surface of the dishes which was not covered by GZR. However, the newly 
hatched larvae died because they failed to enter in the treated beans with GZR and 
the infestation rate was therefore very low to zero. In experiments with the Italian 
Zeolitic Rock (IZR), adult mortality, in relation to the GZR, was very low. The analysis 
of the two zeolitic rocks (containing three different species of zeolites) showed that, 
there are significant differences in their mineralogical and chemical composition, as 
well as in the morphological, mineral, chemical and physicochemical characteristics 
of the zeolites they contain. These differences may explain the different toxicity of the 
tested zeolitic rocks on the bean weevil. 
 
Keywords: zeolitic rocks, insect control, toxicity, mineralogical synthesis. 
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Aphis gossypii Glover (Hemiptera: Aphididae), commonly known as the cotton and 
melon aphid, is a polyphagous pest infesting numerous crops. Traditionally, the 
control of A. gossypii has been based on the application of synthetic insecticides 
which have caused adaptive responses and resistance. Botanical extracts are at 
cases considered ecofriendly plant protection tools preventing the evolution of 
resistance, due to the synergism amongst active ingredient components contributing 
to the overall efficacy. In this research, we performed a “green” extraction of the 
chopped aerial parts of Origanum vulgare, naturalized in Greece, and we evaluated 
the insecticidal activity on A. gossypii artificially infesting cucumber leaves. The test 
concentrations ranged from 1/2 to 1/32 of crude extract and spraying was performed 
in a Beckmann Tower Apparatus simulating application under field conditions. 
According to the survival analyses a clear dose response relationship was 
established and test concentrations from 1/2 to 1/8 of crude extract exhibited 
significant control.  
 
Keywords: plant secondary metabolites, insecticidal activity, aphids, oregano.  

mailto:nntali@agro.auth.gr


Session 8: Biological Control, Alternative Control Methods 135 

Interspecific competition between zoophytophagous mirid predators: An 
approach to reduce Nesidiocoris tenuis (Hemiptera: Miridae) populations in 

tomato 
 
 

A. MOURATIDIS* AND G. MESSELINK 
 

Wageningen University & Research, Business Unit Greenhouse Horticulture,  
P.O. Box 20, 2265 ZG Bleiswijk, The Netherlands 

*e-mail: angel.mouratidis@wur.nl  
 

 

Generalist predators are increasingly used in biological pest control of greenhouse 
crops, because of their ability to control multiple pests and persist in a crop even 
when prey densities are low. However, some of these predators can cause plant 
damage because of their omnivorous feeding behaviour. The Mediterranean 
omnivore Nesidiocoris tenuis Reuter (Hemiptera: Miridae), successfully used for the 
control of Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) in Spain, is an example 
of an omnivorous predator that can cause serious crop damage.  

In The Netherlands, this controversial omnivore has unintentionally invaded most 
tomato greenhouses and is considered a serious pest. Biological pest control in 
tomato is mostly based on the use of the mirid Macrolophus pygmaeus (Rambur). 
However, since N. tenuis outcompetes M. pygmaeus and causes severe damage to 
the crop, the growers resort to pesticide use, resulting in the disruption of their 
biological control practice.  

In this study, we focused on three alternative mirid predators (Dicyphus errans 
Wolff, Dicyphus bolivari Lindberg and Dicyphus cerastii Wagner) in respect to their 
interspecific competition with the controversial N. tenuis. We showed that different 
mirid species can be successful in suppressing the N. tenuis population in the 
greenhouse; population increase was reduced by more than 90% compared to plants 
without competing predators. Further laboratory trials revealed that intraguild 
predation occurs between these species, but is only significant under scarcity of 
alternative prey. The preference of N. tenuis between healthy plants and those 
previously infested by mirids was also evaluated in olfactometer experiments, 
revealing that N. tenuis shows a preference towards plants previously exposed to M. 
pygmaeus. Based on the reported results, we suggest that the Dicyphus species 
should be further investigated as potential biological control agents in tomato crops 
to reduce plant damage by N. tenuis.  
 

Keywords: biological control, induced plant volatiles, interspecific competition, 
intraguild predation, Miridae, zoophytophagous predators. 
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The circular black scale, Chrysomphalus aοnidum (L.) (Hemiptera: Diaspididae), 
is considered of the 43 most harmful Diaspidideae at a worldwide scale. Since 2011 
and after a long period of recession of its density population, this pest came back 
with increased population densities in areas like Chania, Argolis and Corinth. More 
specifically, since 2015, at Velo, Corinth, its population it has created severe 
problems in citrus orchards, causing in many times total defoliation of trees. As a first 
attempt of biological controlling this pest, parasitized individuals of Ch. aonidum were 
collected from the orchards of the Institute of Olive Tree, Subtropical crops and 
Viticulture of Chania and released in citrus orchards of Velo. The aim of the study is 
the monitoring of the population fluctuation of Ch. aοnidum and its natural enemies 
in the area around the releasing spot at Velo, Corinth.  

For this purpose, leaf samples were collected fortnightly from the releasing area, 
within the orchards of ACHEPA Agricultural School. Samplings started in May 2016 
and finished in May 2017. The orchard was about 1,5 acres and the tree variety eas 
Washington Navel. In each sampling, ten randomly selected leaves from ten 
randomly selected trees (100 leaves in total) were collected, placed in sampling bags 
and transported to the Laboratory of Agricultural Zoology and Entomology of the 
Agricultural University of Athens. Under the magnification of a research stereo-
microscope, every instar of the scale in any condition (alive, dead, parasitized, dead 
from predators) was recorded. 

Results showed that an increased action of predators occurred, since predatory 
rate exceeded 80% in many samplings. Presence of the released parasitoids is not 
confirmed. 

 
Keywords: Chrysomphalus aonidum, mortality, biological control. 
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Early detection of the onset of oviposition and young larvae hatching of 
Helicoverpa armigera (Hübner) (Lepidoptera: Noctuidae) is critical to the effective 
treatment, in particular, of the insect΄s third generation (generation of August) in 
cotton crops. Frequently the interpretation and practical use of catches in pheromone 
traps is a difficult task as trap-catches do not always follow the standard flight curve. 
With the combined use of pheromone traps and a prognostic phenology-model it is 
possible to accurately forecast the occurrence of the insect΄s pheological stages in 
the field. In order for a prognostic model to be operationally exploited in the context 
of the Advisory Service Program of Hellenic Ministry of Rural Development and Food, 
in the Regional Unit of Drama, Greece, a phenology model of H. armigera was 
evaluated under field conditions, during the five-year period 2015-2019. The 
evaluated prognostic model was based on published research results on the growth, 
survival and reproduction of H. armigera under fluctuating temperature conditions. 
For its operational application, the lower temperature thresholds of the insect growth 
stages were used (egg: 7.69ºC, larval stages: 6.48ºC, nymph: 4.63ºC, egg-adult: 
6.13ºC), as well as the sum of the degree-days (HB) required for the development of 
the respective stages to be completed (egg: 49.75, larval stages: 303.03, nymph: 
263.16, egg-adult: 625). For the needs of the Program in this particular region, the 
data on the complete life cycle (egg-adult) were used. The emergence of second-
generation adults (June-July) was defined as biofix. Meteorological data of the 
National Observatory of Athens were used. The results obtained support the 
possibility of exploiting the prognostic model for the needs of the Advisory Service 
Program, as the prognostic accuracy under field conditions of the launch of 
oviposition of the critical 3rd generation of H. armigera in the region is ≤ 2 days. 

 
Keywords: cotton crops, cotton bollworm, Helicoverpa armigera, phenological 
model, oviposition. 
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The Helicoverpa armigera Hübner (Lepidoptera: Noctuidae) insect is a major pest 
of various crops. Adult emergence in spring usually precedes several weeks the 
sowing or planting of important crops such as cotton. The application of day-degree 
models to predict the start of insect flight cannot sufficiently support decision-making 
for crop protection. Therefore, developing a multi-factorial model (climatic data, 
population density, etc.) for predicting the risk of cotton bollworm infestation is a more 
realistic approach to pest management. 

In the present paper, a multi-factorial model for the control of cotton bollworm has 
been developed and examined. The model was tested out at 215 cotton cultivated 
plots in Komotini, which were divided into 7 different microclimatic zones based on a 
specific study. Necessary climatic data were collected per zone via an equal number 
of installed telemetric stations gaiatron, which provided hourly measurements. 
Weekly observations of a total number of 32 Funnel pheromone traps scattered to 
cover the 7 zones provided the data for the adult insect density population. Larva 
population density data were collected on a weekly basis by collaborating 
agronomists. Additionally, field parcels with alternative hosts and early stage sowing 
were defined. All of the above measurements constituted the input data of the model 
which was enabled via the gaiasense system to calculate a weekly hazard index per 
microclimatic zone. The hazard index was given in a scale of 4 levels (zero, low, 
moderate, high) and based on the risk assessment an alert notification was 
automated. The results showed a decrease of plant protection applications for cotton 
bollworm in comparison with the usual number of applications based on empirical 
practices in the area Komotini, along with an efficient control of infestations of the 
fruiting parts. 

 
Κeywords: climatic data, cotton bollworm, day-degree model, hazard index, 
telemetric stations. 
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During 2016 - 2018, intense population outbreaks of the gypsy moth Lymantria 

dispar (L.) (Lepidoptera: Erebidae) were observed in different areas of the Regional 
Unit of Drama covered with kermes oak (Quercus coccifera L.), resulting in extensive 
defoliation from April to June. In the current study we present a pilot study that 
attempts to assess the population levels of L. dispar in Greece both by sampling egg-
masses and installing pheromone traps (10 in total). After two successive years of 
outbreak, the population of L. dispar declined drastically mainly due to the impact of 
the egg parasitoid Ooencyrtus kuvanae (Howard) (Hymenoptera: Encyrtidae), that 
was highly abundant in the egg masses. Moreover, it was made evident that the 
assessment of egg-masses parasitism level in concert with the catches of males in 
pheromone traps provide a valid estimation of gypsy moth’s population level that 
could substantially contribute in the taking of prompt measures.  

 
Keywords: Lymantria dispar, population outbreak, pheromones. 
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Post-harvest losses due to storage insect pests such as Sitophilus spp. 
(Coleoptera: Curculionidae) have been recognized as an increasingly important 
problem in the world. Non-invasive methods and effective methods for reducing 
Sitophilus damage are needed. Infestation by these species commences in the field 
but most damage is done during storage. Here we examine the effect of light and 
dark on the eating habits of S. zeamais and S. oryzae in corn seeds. Newly emerged 
adults of both species were placed in light, dark and combined conditions chamber. 
This experimental process was carried out to figure out differences in their behavior, 
the way they are attracting food and eating habits of each species. Variability of light-
dark conditions, did not alter the initial weight of the experimental seeds and 
stagnation of eating habits of both species. Statistically significant were the 
conditions of the experiment and the coleopteran species of the Sitophilus species. 
According to our results alternation of lighting conditions can play an important role 
in the control of Sitophilus species. This information may be particularly useful in the 
future for insect control with non-invasive methods. Furthermore, the results of this 
study are of great ecological significance as it is the first attempt and provides 
valuable information on the effectiveness of this methods against Sitophilus species 
in laboratory conditions. 

 
Keywords: eating habits, Sitophilus, dark, light. 
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Storage insect is considered to be any kind of insect that directly affects and 
damages a product. Can grow and replicate in a warehouse or space that hosts 
agricultural products or food for a long time. Such insects can be considered as useful 
indicators for products that are infected or in poor condition, but their presence alone 
is likely to degrade the quality of the stored products. Most insect species belong to 
the Coleoptera and Lepidoptera class.  

The purpose of the study was to evaluate the effect of entomopathogenic viruses 
Cydia pomonella granulovirus (CpGV) and Helicoverpa armigera 
nucleopolyhedrovirus (HearNPV), as well as cannabis and azadiractin oil (neem oil) 
on important insect repositories. In this context we used newly emerged adults of 
Tribolium confusum (Coleoptera: Tenebrionidae), Oryzaephilus surinamensis 
(Coleoptera: Silvanidae) and Sitophilus oryzae (Coleoptera: Curculionidae) and 
fourth instar larvae of Plodia interpunctella (Lepidoptera: Pyralidae). 

The application of the abovementioned biological insecticides was carried out as 
followed: insect species were exposed to food that was sprayed with CpGV and 
HearNPV viruses, cannabis oil 900mg CBD and neem oil. Mortality was estimated 
after 7, 14, 21 and 28 days of exposure. In total, 120 plates were used for each 
species and the experiment was repeated 5 times.  

Summing up, all biological insecticides that were tested had significant effect on 
the insects affecting both their mortality and mobility. 

 
Keywords: azadirachtin oil, stored product pests,  Cydia pomonella granulovirus, 
cannabis oil, Helicoverpa armigera nucleopolyhedrovirus. 
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Several microbial agents have been developed as biological control agents 
against insect pests, including fungi, bacteria and viruses. Some of them, such as 
Bacillus thuringiensis (Bt) have shown dramatic success, and are integral 
components of pest management, whereas fungi (EPF) remain underutilized 
microbial agents in IPM. Over 700 different fungal species are known to be 
pathogenic to insects. In any case, EPF recuperations can be impacted by the soil 
habitat-type(s) consolidated and/or the bait insect(s) utilized. It is a foremost common 
strategy, which is now and then utilized exclusively, to trapping EPF from soils. Here, 
soil samples were used to estimate the diversity of EPF in two different regions 
Dasyllio and Elos of Patras (Achaia prefecture) using various insect bait methods 
(EMBIA laboratory). Furthermore, to study the impact of insect baiting on EPF 
recovery, 115 of 184 random soil samples were tested for EPF occurrences using the 
insect bait method (known as galleria bait method) making use of two coleopteran 
species: Tribolium confusum (Coleoptera: Tenebrionidae) and Sitophilus zeamais 
(Coleoptera: Curculionidae). Young adults were placed in ten Petri dishes containing 
soil from the sampling sites. Measurements were carried out every seven days for 
dead. Measurements lasted twenty-eight days. The dead young adults were then 
placed in humidity to determine possible infestation by entomopathogenic fungi. 
Finally, the infected adults were isolated in a nutrient medium. The cultures were 
morphologically and molecular identified. The most frequently isolated 
entomopathogenic fungal species was Beauveria bassiana and Metarhizium sp. The 
goal of this work is to extend the trapping technique (insect pathogenic fungi through 
insects) to a scientific basis, reinforcing the uses that have existed so far, thus 
enriching the general principles of Biological Control. 

 
Keywords: Beauveria bassiana, bait methods, Metarhizium sp., suburban green, 
Patra. 
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Even though the of impact chestnut blight in Greece has been limited, facilitating 
the increase of chestnut production, chestnut feeding insects still impair production. 
Among them, Curculio sp. (Coleoptera: Curculionidae), Cydia sp. (Lepidoptera, 
Tortricidae) and Pammene fasciana (Lepidoptera: Totricidae) are capable of 
reducing production by 30-40% in total. The current study aimed at estimating the 
effectiveness of the entomopathogenic nematodes Heterohabditis bacteriophora and 
Steinernema carpocapsae, against these species in the field. To do that, we 
conducted three different treatments at a chestnut orchard (7 acres) located near 
Stomio (Larissa), that included A) no application (3.2 acres) B) application of 
Nemabac® (containing Η. bacteriophora) on the ground and Nemacarp® (containing 
S. carpocapsae) on the trunk (3 acres) C) application of Nemabac® (containing Η. 
bacteriophora) on the ground and on the trunk (0,8 acres). The level of infestation 
was assessed for each of the three different application separately, revealing a 
statistically significant reduction for both lepidopteran and coleopteran chestnut 
feeding insects after treatment B. In specific, the level of infestation was 17% lower 
after treatment B compared with treatment A.  
 
Keywords: Curculio elephas, Cydia sp., Pammene fasciana, entomopathgenic 
nematodes, chestnut feeding pests 
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The use of plant protection products (PP) in agriculture has significantly reduced 
production losses by contributing to adequate and high-quality food availability, while 
the application of alternate active substances within integrated plant protection 
programs has significant effects in minimizing pathogen resistance development. 
With the implementation of Directive 91/414/EEC and its replacement by 
2009/128/EC many licensed formulations are being withdrawn due to their 
environmental adverse effects and consequently pest control is practically 
impossible, as also reported by the Committee on the impact of the new legislation 
on plant protection product availability on the Greek agriculture (Ministry of 
Agriculture, 118649/9-5-2008). Particularly tricky is plant parasitic nematode control, 
due to their soil inhabitance and endoparasitic behavior, as well as cuticle 
impermeability to organic molecules. While the percentage of licensed nematocides 
is very low compared to other PP (< 2%), finding new active substances for their 
suppression has become imperative. 

The present study investigated on the applicability of Vacciplant (a.i. laminarin) 
as a nematocide. The formulation was selected because of its action as an activator 
of plant defense mechanisms, being effective against fire blight, powdery mildew, 
botrytis blight, apple scab and downy mildew, in combination with the fact that during 
the past years there is sufficient data on the nematocidal effect of several fungicidal 
compounds. The study was carried out in a controlled chamber of 26–28oC, 60% rh, 
16:8h L:D photoperiod, on tomato plants var. Belladona, manually infested with 2,000 
Meloidogyne javanica infective juveniles. The formulation was applied at three doses 
(125, 250 and 500µl/100ml) by root irrigation, in two applications at 7-day intervals. 
The experiment did not confirm previous studies on the potential nematocidal efficacy 
of the formulation however, it was observed that the root fresh weight of the high 
dose treated plants was statistically similar to that of healthy plants, with the final total 
population of nematodes per root g was 47% lower than that of untreated controls. 

 
Keywords: phytoparasitic nematodes, Meloidogyne javanica, laminarin. 
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Insects as nutrient source: Evaluation of several substrates for the development 
of the yellow mealworm, Tenebrio molitor (Coleoptera: Tenebrionidae) 
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The exploitation of insects as a source of nutrients has attracted recently a lot of 
attention by the scientific community. Insects are an alternative source of food and 
feed, as they are highly nutritious, they can be produced relatively easy on cheap 
commodities, whereas their production is ecologically friendly (i.e., low gas emissions 
and water use). Among the most promising insect species for use in food and feed is 
the yellow mealworm, Tenebrio molitor L. (Coleoptera: Tenebrionidae). Recently, the 
use of this species as ingredient in aquafeeds was allowed in EU (EU Regulation 
2017/983). 

In this study we investigated the feeding preferences of T. molitor, as well as the 
suitability of several agricultural by-products as feeding substrate for its rearing. In a 
first series of bioassays, we evaluated the population growth of T. molitor on a wide 
variety of substrates (e.g., flours of cereals and legumes, amylaceous products, 
various products of vegetative and animal origin). Moreover, in a second series of 
bioassays, we studied the growth of T. molitor larvae on several agricultural by-
products (e.g., by-products of the seed cleaning process, sugar beet pulp, sunflower 
meal etc.). Finally, the growth of T. molitor on insect meal made of T. molitor larvae, 
as well as on other T. molitor meal-based substrates was evaluated.  

Regarding the feeding preferences of T. molitor, our results showed a clear 
preference for amylaceous commodities, as on the majority of these commodities 
high number of progenies and fast larval growth was recorded. As far as it concerns 
the by-products, most of the ones tested supported the growth of T. molitor larvae, 
indicating that they could be successfully used for its mass-rearing. More specifically, 
the by-products of the oat and barley seed cleaning process gave the best results in 
terms of larval growth, when tested alone or in 1:1 mixture with wheat bran. Moreover, 
T. molitor could grow on T. molitor meal, as well as on the rest of the T. molitor meal-
based substrates tested. Our results aim to contribute to the optimization of T. molitor 
rearing. 
 
This work was supported by a postdoctoral scholarship program (Acronym: FISHECT, Project number: 
5394.02.13) implemented by University of Thessaly and funded by Stavros Niarchos Foundation. 

 
Keywords: agricultural by-products, feeding preferences, insect protein, insect 
rearing, population growth, Tenebrio molitor. 
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Tribolium castaneum (Herbst) (Coleoptera: Tenebrionidae) is a serious pest of 
stored products. In the present study, the effect of constant temperatures (20, 25, 30, 
32.5 and 35°C) on the development and survival of T. castaneum under laboratory 
conditions was investigated. After hatching, larvae were kept individually into petri 
dishes (8 cm diameter, 1.5 cm height) containing white soft wheat flour. The duration 
and survival of egg, larval, and pupal stages were recorded every 24 h. The results 
showed that temperature affects the development of T. castaneum. Using the non-
linear Briere model, the lower and upper thermal limits for the development was 
estimated at 20.2 and 35.3°C respectively, while at 31.2°C the developmental rate 
reached its maximum value. According to the linear Ikemoto and Takai model, 659.7 
degree-days above a threshold of 16.9°C were needed to complete immature 
development from egg to adult emergence. Survival of immature stages varied 
significantly across temperatures with the highest survival of 73.0% occurring at 
27.4°C, according to Kim and Lee model. These results can be used to predict the 
phenology of T. castaneum and become a tool for the management strategies that 
are followed against this species.  

 
Keywords: stored-products, Tribolium castaneum, temperature.  
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Evaluation of pirimiphos-methyl, deltamethrin, spinosad and silicoSec 
against Tenebrio molitor (Coleoptera: Tenebrionidae) on three grain 
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The yellow mealworm beetle, Tenebrio molitor L. (Coleoptera: Tenebrionidae) is 
an important pest that causes serious damages to stored products around the world. 
In the current study, pirimiphos-methyl, deltamethrin, spinosad and silicoSec were 
evaluated as grain protectans against adults, small and large larvae of this species 
on barley, wheat and maize at label doses. Mortalities were estimated after 1, 3, 7 
and 14 days (d) of exposure. All tested insecticides were able to manage adults of T. 
molitor. Complete mortality of adults was noted after 14 d of exposure on wheat and 
maize treated with pirimiphos-methyl or silicoSec and barley treated with pirimiphos-
methyl, silicoSec or spinosad. Adults were not as tolerant as larvae to insecticidal 
applications. However, pirimiphos-methyl killed 71.1, 91.1 and 60% of small larvae 
on wheat, barley and maize respectively after 14 d of exposure. Commodities played 
a significant role on the performance of the tested insecticides. Mortality was higher 
on barley and wheat than on maize for all tested developmental stages and 
insecticides. Results indicate that the life stage of T. molitor and the type of 
commodity should be taken into account for the management of this species. 
 
Keywords: grain protectants, deltamethrin, pirimiphos-methyl, silicoSec, spinosad, 
Tenebrio molitor. 
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In the present study, laboratory bioassays were conducted to evaluate the 
insecticidal efficacy of a diatomaceous earth deposit from Greece, for a wide range 
of stored product insects. In this context, populations of six different insect species, 
which cover the major species of insects of stored products worldwide, were used in 
bioassays. The different treatment of diatomaceous earth rocks (grinding, 
diatomaceous enrichment, powder granulometry) led to the creation of five types of 
formulations that exhibited significant fluctuations in their insecticidal efficacy when 
applied on wheat. In general, some of formulations were found to be very effective at 
a wide range of biotic and abiotic conditions. Nevertheless, there were noticeable 
variations among different grains, such as maize and rice. Overall, our data clearly 
indicate that this specific Greek deposit has considerable insecticidal properties, 
which can be further utilized in designing commercial formulations for insect control 
at the post-harvest stages of durable agricultural commodities.  
 
The present study has received the Athanasios Sotiroudas Scholarship from the Hellenic Entomological Society 
for the year 2017-2018. 

 
Keywords: diatomaceous earth, stored product insects, natural insecticides. 
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Tenebrio molitor (Coleoptera: Tenebrionidae) is one of the mass-reared insect 

species on an industrial scale. Based on the fact that it is an edible insect, it may be 
introduced in human and animal diet, either alive or as an insect powder. Moreover, 
because of its high protein value, it could become a viable solution against climate 
change and global feeding crisis, as estimated by FAO. For the purpose of the current 
study, carrot enriched with three different probiotic strains, using the immobilization 
technique, were administrated to individual larvae (weight 0.07-0.09 g and length < 
2.4 cm). Larvae (120 individuals) were divided in three different groups of 10 insects 
each (4 replicates) and carrot slices enriched with Bacillus subtillis, Bacillus 
toyonensis or Enterococcus faecalis were administrated to each group respectively, 
until their metamorphosis. The weight and length of the insects were recorded on a 
regular basis throughout experiment and their nutritional value, the food efficiency 
rate and the growth rate were determined compared to the control group (10 larvae 
fed not enriched carrot, 4 replicates). The nutritional administration of carrot enriched 
with E. faecalis, B. subtillis and B. toyonensis resulted in an increase of the insect’s 
weight by 16 ± 0.4, 15 ± 0.1 και 6 ± 0.1%, and an improvement in the growth rate of 
the insects by 7 ± 0.6, 2 ± 0.6 και 1 ± 1.0 days, respectively, compared to the control 
group. In conclusion, the inclusion of the carrot enriched with probiotics in the insect’s 
diet, resulted in a statistically significant increase in the insect’s weight gain and 
decrease of the time required to reach the metamorphosis phase. The best results 
were detected with E. faecalis.  
 
The present work was carried out in the framework of a postgraduate thesis in the Post Graduate Studies Program 
“Biotechnology, Molecular and Microbiological   Analysis of Products and Foods” in the School of Biology, Faculty 
of Sciences, AUTH, and a scholarship from the Hellenic Entomological Society 2018-2019. 

 
Keywords: edible insects, growth, nutritional value, probiotics, Tenebrio molitor. 
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Tenebrionidae) on T. molitor meal-based substrates 
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The last years there has been an increasing interest on the exploitation of insects 
as a source of nutrients for animal feed and human food. The production of insect 
meals, as well as insect-based animal feeds and foods, is expected to rise the 
following years. However, no information is available on the susceptibility of these 
“new” commodities to insect infestations during storage.  

The objective of the present study was to investigate whether Tenebrio molitor L. 
(Coleoptera: Tenebrionidae) larvae meal (TM meal), as well as mixtures of TM meal 
with wheat bran at different ratios (0, 5, 10, 25, 50 and 75% TM meal), can be infested 
by the confused flour beetle, Tribolium confusum Jacquelin du Val (Coleoptera: 
Tenebrionidae), the yellow mealworm, T. molitor, the khapra beetle, Trogoderma 
granarium  Everts (Coleoptera: Dermestidae) and the lesser mealworm, Alphitobius 
diaperinus (Panzer) (Coleoptera: Tenebrionidae) during storage. Briefly, 20 adults of 
the aforementioned species were introduced in plastic vials with 20 g of the tested 
substrates and incubated at constant conditions. After a period of 65 d, progeny 
production of the tested insects was assessed.  

Tenebrio molitor and T. confusum were able to reproduce and develop in 100% 
TM meal, however, significantly less offsprings were produced in most cases in TM 
meal alone, compared to the mixtures of TM meal with bran. The increase of the 
percentage of bran in the TM meal-bran mixtures did not significantly affect the 
population growth of T. molitor and T. confusum. In the case of A. diaperinus and T. 
granarium, no progenies were produced in 100% TM meal, whereas, for A. 
diaperinus, only few larvae were counted in 75% TM meal (<3 larvae/vial). However, 
the rest of the TM meal-based substrates (with <50% TM meal) were favorable for 
the development and growth of A. diaperinus. To the best of our knowledge, this is 
the first report to show that insect meal-based substrates may be at risk of insect 
infestation during storage. 
 
This work was supported by a postdoctoral scholarship program (Acronym: FISHECT, Project number: 
5394.02.13) implemented by University of Thessaly and funded by Stavros Niarchos Foundation. 

 
Keywords: Alphitobius diaperinus, population growth, stored product insects, 
Tenebrio molitor, Tribolium confusum, Trogoderma granarium. 
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yellow mealworm, Tenebrio molitor (Coleoptera: Tenebrionidae) 
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During the grain cleaning process of cereals and legumes, as well as other 
processes of agricultural production, a large quantity of low-value organic by-
products is produced. A part of these agricultural waste quantities is used as feed in 
animal production, whereas the rest are thrown away. Some of these agricultural by-
products could be exploited for the rearing of insects as a nutrient source. Several 
insect species can be successfully grown on organic side streams, converting low-
value organic by-products into high-value proteins. Based on the above, the objective 
of the present study was to evaluate the use of various agricultural by-products for 
the rearing of yellow mealworm, Tenebrio molitor L. (Coleoptera: Tenebrionidae). 

In a first series of laboratory bioassays, we evaluated the growth of T. molitor 
larvae on 11 agricultural by-products (e.g., sugar beet pulp, sunflower meal, cotton 
cake, by-products of the cereal and legume grain cleaning process). Briefly, 20 g of 
each by-product were placed in plastic vials, together with 20 4th-6th instar larvae of 
T. molitor. Wheat bran was used as control. The larval growth on the different by-
products was evaluated after 4, 8 and 12 weeks, in terms of total larval biomass 
produced, the quantity of feed consumed and feed conversion ratio. Finally, in 
another series of bioassays we evaluated the suitability of mixtures of the tested by-
products with wheat bran (1:1). 

When the agricultural by-products were tested alone, in three of them (by-products 
of the oat and barley seed cleaning process) the growth of T. molitor larval growth 
was similar to its growth in the control, whereas seven of the rest by-products were 
not suitable for T. molitor development. However, when the by-products were 
evaluated in mixture with wheat bran (1:1), in most of the cases, T. molitor larvae 
grew well. Our results aim to direct insect farming in a circular economy model. 
 
This work was supported by a postdoctoral scholarship program (Acronym: FISHECT, Project number: 
5394.02.13) implemented by University of Thessaly and funded by Stavros Niarchos Foundation. 

 
Keywords: agricultural by-products, circular economy, insect protein, Tenebrio 
molitor.  
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The lesser mealworm, Alphitobius diaperinus (Panzer) (Coleoptera: 
Tenebrionidae), is commonly found causing problems in commercial poultry farms. 
Additionally, it is a secondary insect pest of storage facilities, infesting stored 
agricultural products, such as cereal grains and related amylaceous commodities. 
Recently, it was included to the list of insect species that can be used in EU in 
aquafeeds. 

In this work, the population growth of A. diaperinus on a wide variety of feeding 
substrates was studied in laboratory bioassays. In four series of bioassays, the 
growth of A. diaperinus was evaluated on intact cereal kernels (hard and soft wheat, 
barley, oat, rye, maize and rice), on soft wheat with different percentages of cracked 
kernels (0, 5, 10, 25, 50 and 100%), on various non-grain amylaceous commodities 
(wheat and oat bran, hard, white and whole meal flour, corn and rice flour, semolina, 
oat, rye and barley flakes) and on non-amylaceous products (bean, chickpea and 
coconut flour, dry cat food, egg layer hens feed, egg and egg yolk powder, fava, 
linseed, lentil and lupine flour, soybean flour, sunflower meal and milk-based feed). 
Briefly, 20 gr from each substrate were put in separate plastic vials, together with 20 
adults of A. diaperinus. Vials were afterwards incubated at 30 °C and 55% relative 
humidity for a period of 30 d. After this interval, the vials were opened and progeny 
production was evaluated. 

Based on our results, A. diaperinus clearly preferred amylaceous commodities, in 
contrast to non-amylaceous substrates, on which its population growth was 
restricted. On most of the sound grains tested A. diaperinus grew well, with the hard 
and soft wheat being the most suitable. Apart from the grains, A. diaperinus was able 
to grow, to a various degree, on most non-grain amylaceous commodities. Finally, 
the increase of the percentage of cracked wheat had a positive impact on the 
population growth of this insect. These findings contribute further to the utilization of 
A. diaperinus in aquafeeds, through mass rearing protocols. 
 
This work was supported by a postdoctoral scholarship program (Acronym: FISHECT, Project number: 
5394.02.13) implemented by University of Thessaly and funded by Stavros Niarchos Foundation. 
 

Keywords: Alphitobius diaperinus, amylaceous feeding substrates, cereals, cracked 
wheat grains, feeding preferences, population growth.  
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Recent changes in host range: Omics insights 

 
 

RENÉ FEYEREISEN 
 

1Department of Plant and Environmental Sciences, University of Copenhagen, Denmark 
2Department of Plants and Crops, Ghent University, Belgium 

*e-mail: rene.feyereisen@gmail.com 

 
 

Many arthropod pests of agriculture are highly polyphagous herbivores, often in 
contrast with closely related species that are specialist feeders. The mechanisms 
associated with changes in feeding habits are therefore an intriguing aspect of 
speciation with relevance to biodiversity and crop protection. Two examples of recent 
(on an evolutionary scale) speciations have been examined using ‘omics tools. The 
first example is a comparison between the major insect model Drosophila 
melanogaster (Diptera: Drosophilidae) a fruit generalist and Drosophila sechellia 
(Diptera: Drosophilidae), a specialist on Morinda citrifolia fruit which is highly toxic to 
other fruit flies. Analysis of transcriptomic data suggest how D. sechellia may survive 
on this inhospitable host. In the second example, the genomes of three spider mite 
species, Tetranychus urticae, lintearius and evansi (Acari: Tetranychidae) were 
compared. Tetranychus urticae is one of the most highly polyphagous pest species, 
feeding on more than 140 plant families (Grbic et al., Nature 479: 487-492, 2011). 
Tetranychus evansi is restricted to Solanaceae and has recently become an invasive 
pest of tomato in Europe. In contrast, T. lintearius is strictly monophagous on gorse 
(Ulex europeaus, Leguminosae). The mite genome consortium showed that the 
genomes of the three species are very highly similar, as expected from species that 
diverged less than four million years ago. Surprisingly however, we observed that the 
size of gene families associated with host plant adaptation was much larger in the 
polyphagous species T. urticae. These examples highlight the plasticity at the level 
of gene expression as well as gene repertoire at the tip of phylogenetic branches, 
perhaps playing an important and underestimated role in speciation. 
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Genomics analyses resolve the Gordian knot of Tephritid fly genetics and 
give promises for alternative control methods  

 
 

K.D. MATHIOPOULOS*  

 
Laboratory of Molecular Biology & Genomics, Department of Biochemistry & Biotechnology,  

School of Health Sciences, University of Thessaly, 41500 Larissa, Greece 
*e-mail: kmathiop@bio.uth.gr   

 
 

For more than 35 years it has been known that sex determination in Tephritid fruit 
flies was different from that found in Drosophila melanogaster and that the male 
determining factor resided in the Y chromosome. However, inspiring genetic and 
molecular studies did not prove sufficient to solve the Gordian knot of the identity of 
the maleness factor. In recent years, our combined genomics analyses in several 
laboratories around Europe and in Canada, put together by Giuseppe Saccone at the 
University of Naples, managed to pinpoint a novel Y-linked gene, responsible for 
activating male sex determination in the medfly (Ceratitis capitata), called MoY 
(Maleness-on-the-Y). Silencing or disruption of MoY in male XY embryos led to the 
development of fertile females, while ectopic expression of the gene produced fertile 
males from female XX embryos. The gene is functionally conserved in other 
Tephritidae species, including the olive fruit fly (Bactrocera oleae). 

In parallel, using short-, mate-pair-, long-, and linked-read sequencing 
technologies we managed to generate a high quality genome assembly of the olive 
fruit fly genome (scaffold N50 of 4.69 Mb and L50 of 30 scaffolds). We particularly 
focused on the assembly of the Y chromosome, a notoriously difficult chromosome 
to assemble. Our interest stemmed from the presence of MoY and other genes that 
may be involved in male fertility and the sex determination cascade of the insect. 
Short reads from both males and females and the chromosome quotient method 
enabled identification of Y-chromosome scaffolds that cover the entire Y 
chromosome, which were extensively validated by PCR. Furthermore, we generated 
a de novo transcriptome assembly of the first six hours of embryonic development in 
the olive fly, based on Oxford Nanopore long-read sequencing data. We observed 
dramatic transcriptome changes during that time period, we defined a set of 
developmental stage specific transcripts and we were able to identify sex specific 
isoforms in genes related to sex development.  

Such thorough genomics and transcriptomics analyses and the elucidation of the 
sex determination pathway give unprecedented insights into the biology of Tephritid 
insects and provide new tools for environmentally friendly approaches of control.  
 
Keywords: genomics, maleness factor, Mediterranean fruit fly, olive fruit fly, 
transcriptomics, Y chromosome.  
 
 

mailto:kmathiop@bio.uth.gr


Session 10: Genetics:– Biotechnology 159 
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Genetic control of insect pests provides an alternative, species-specific and 
environmentally harmless way for population suppression. Female elimination 
systems that can alter an insect population sex ratio towards males have attracted 
significant attention. A relatively recent genetic control approach that relies on sex 
distortion has been established, called X-chromosome shredding. It is based on 
synthetic constructs that when present in males eliminate X-chromosome containing 
sperm. As a result, the engineered fertile males produce only viable sons. This can 
be accomplished by selectively destroying the X chromosome during 
spermatogenesis using CRISPR-based synthetic distorters to target X-specific repeat 
sequences. 

In this study, we present the development of the X-shredding system in the olive 
fruit fly, Bactrocera oleae (Diptera: Tephritidae). Firstly, we have identified potentially 
unique X-chromosome repeats by applying the Redkmer bioinformatics pipeline, 
utilizing long- (Pacbio) and short- (Illumina) whole genome sequencing (WGS) data. 
Highly abundant X-linked sequences were further selected to design RNA-guided 
targets for CRISPR/Cas9. We further generated a germline transformation construct 
to express in vivo the Cas9 endonuclease under the control of endogenous 
regulatory elements that would restrict the Cas9 cleavage during male 
spermatogenesis. The synthetic constructs were delivered through embryo 
microinjections utilizing standard genetic engineering technology in order to generate 
the desired fly strains. This proposed B. oleae X-shredding system provides new 
female-eliminating species-specific molecular tools for the decrease of the olive fly’s 
population and it is expected to advance the efforts towards the genetic manipulation 
of its reproductive capacity.  
 
This research is co-financed by Greece and the European Union (European Social Fund- ESF) through the 
Operational Programme «Human Resources Development, Education and Lifelong Learning» in the context of 
the project “Reinforcement of Postdoctoral Researchers” (MIS-5001552), implemented by the State Scholarships 
Foundation (ΙΚΥ).  
 

Keywords: X-shredding, sex distortion, CRISPR/Cas9, spermatogenesis, olive fruit 
fly, genetic control. 
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The Asian tiger mosquito, Aedes albopictus Skuse (Diptera: Culicidae), is a highly 
invasive species, originated in tropical South-East Asia, that has spread rapidly in 
every country of the Mediterranean basin, including Greece. It is considered a major 
threat for public health due to its capacity to transmit many dangerous viruses, like 
Chikungunya, Dengue and Zika. A number of factors, such as its ecological plasticity 
and global warming, have contributed to its dramatic expansion. Although there is an 
urgency for its effective control, the current approaches produce important side 
effects to humans and the environment, such as chemical contamination and non-
specific targeting of beneficial species. The purpose of our project is to develop an 
innovative, species-specific insecticidal approach based on the RNA interference 
(RNAi) biological mechanism. 

In this framework, we analyzed RNA sequencing data in order to identify regulatory 
genes that are exclusively expressed in larvae. We validated their expression by 
quantitative Real-Time PCR and generated expression profiles throughout the life 
cycle of the mosquito. Our focus was on transcripts that are not conserved in other 
species so that they can offer multiple unique target regions for RNAi. We cloned 
DNA corresponding to each target to L4440 plasmids and transformed E. coli HT115 
cells to create dsRNA-expressing bacterial strains. We subsequently administered 
the recombinant bacteria to the larvae through feeding and assessed both the 
phenotypic and genotypic impact of gene silencing. 

We noticed that targeting 3 genetic loci (LOC7, LOC8, LOC9) had a significant 
impact in the normal development of the mosquitoes and led to a sequence of 
phenotypic changes. In comparison to the untreated population (control), we 
observed that the bacteria-fed larvae exhibited rapid growth rates, while the adults 
presented increased mortality rates and reduced oviposition. Our next step is to apply 
our approach under field conditions and evaluate the gene silencing effect. In case 
that we get similar results, we will exploit these genes for the development of species-
specific insecticides that will contribute towards the safer and most effective 
management of the mosquito.  
 
This project is funded by the Greek Research Infrastructure for Synthetic Biology OMIC-ENGINE (MIS-5002636) 
and the State Scholarships Foundation (MIS-5000432). 

 
Keywords: Asian tiger mosquito, species-specific insecticides, RNAi. 
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Philaenus spumarius, P. signatus and Neophilaenus campestris (Hemiptera: 
Aphrophoridae) are xylem-feeder insects, vectors of the bacterium Xylella fastidiosa 
in Europe. Knowledge of population genetics using molecular methods and markers 
is a prerequisite for the development of effective integrated management strategies 
for vector control and for the risk assessment related to the introduction of pathogens 
in new areas. Previous studies examining the phylogeography of P. spumarius by 
using mitochondrial and nuclear markers revealed the existence of two highly 
divergent mitochondrial clades and of three nuclear clades. 

During 2017 and 2018 a survey for determining the occurrence and density of 
insect species vectors of X. fastidiosa in olive orchards of central, south, north and 
west Greece was conducted. In order to evaluate the vectors’ genetic diversity, 
specimens of P. spumarius, P. signatus and N. campestris were maintained for 
molecular analysis. In total, nine populations belonging to P. spumarius from different 
locations (Kavala, Aetolia-Acarnania, Cefalonia, Spata, Attica, Corinthia, Achaea and 
Chania), three populations belonging to P. signatus from different locations 
(Cefalonia and Corinthia) and four populations belonging to N. campestris from 
different locations (Attica, Spata, Achaea and Corinthia) were analyzed using 
different mitochondrial and nuclear markers. Specifically, fragments of the 
mitochondrial genes Cytochrome Oxidase I (COI) and cytochrome b (cytb) and of the 
Internal Transcribed Spacer (ITS) nuclear region were amplified and sequenced 
using primers, already used for the investigation of genetic diversity of the genus 
Philaenus.  

The results of the analysis revealed high genetic diversity in the three insect-
species. Populations of P. spumarius and N. campestris displayed higher genetic 
diversity, comparatively to those belonging to P. signatus. The ITS region was the 
less polymorphic, while the analyzed fragments of COI and cytb genes, displayed 
high genetic diversity, mostly due to point mutations.  
 
The present work was carried out within the framework Horizon 2020 XF-ACTORS (Xylella fastidiosa Active 
Containment Through a multidisciplinary-Oriented Research Strategy) Project SFS-09-2016 which is 
funded European Commission as part of the Horizon 2020 program. 

 
Keywords: genetic diversity, Neophilaenus campestris, Philaenus signatus, 
Philaenus spumarius, Xylella fastidiosa.  
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Mosquitoes, such as Aedes albopictus (Asian tiger mosquito), Culex pipiens, 
Anopheles sp, and sand flies are important disease vectors and a major nuisance 
problem. Insecticides compose the main tool for their control. However, the extended 
use of a limited number of approved insecticides may cause important resistance 
problems resulting in a loss of their efficacy. By using classical bioassays based on 
the WHO guidelines and modern molecular diagnostic methods for the detection of 
resistance alleles at low frequency (incipient resistance) we analyze the insecticide 
resistance status of mosquito populations from different areas of Greece against 
larvicides (bt, diflubenzuron, pyriproxifen) and adulticides (pyrethroids). The results 
so far show: 1) The presence of pyrethroid resistance in Cx. pipiens and Ae. 
albopictus mosquitoes all over Greece, at the phenotype (reduced response to 
pyrethroids) and genotype (resistant point mutations) level, 2) The absence of 
resistance in Anopheles sp, and sand flies respectively, in contrast to neighboring 
countries (Turkey), 3) The absence of resistance to the approved larvicides at both 
phenotype and genotype level (in contrast to Italy and Turkey, no diflubenzuron 
resistance mutations were recorded). The selection of resistance may be associated 
with the use of biocides and/or plant protection programs, which use similar active 
ingredients (pyrethroids): the analysis of possible correlations is ongoing. Information 
regarding insecticide resistance is important for supporting and guiding 
vector/disease control programs. 
 
Keywords: diseases, Greece, insecticides, resistance, vectors. 
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To conduct the experiments, colonies of both Culex pipiens f. pipiens and Cx. 
pipiens f. molestus (Diptera: Culicidae) were established and reared for three 
generations under laboratory conditions (25±1 ºC, RH 65±5 % and photophase 
14L:10D). Then, following the World Health Organization protocols, the efficacy of 
diflubezuron (DFB) and Bacillus thuringiensis subsp. israelensis (Bti) was determined 
for each mosquito population. Based on the results obtained, larvae from each 
population were selected for three consecutive generations by applying doses 
corresponding to IE80 (IE: Inhibition of adult Emergence) and LC80 (LC: Lethal 
Concentration) for DFB and Bti respectively. At the end of this process, the ability of 
the selected populations to overwinter was compared against non-selected control 
populations. Our results demonstrate different levels of resistance development in 
the two forms of Cx. pipiens for DFB but not for Bti. The resistant populations of Cx. 
pipiens f. molestus to both DFB and Bti exhibited significantly reduced winter survival 
rates relative to control. On the other hand, winter survival rates were similar between 
the resistant populations and the control in Cx. pipiens f. pipiens. Our findings 
contribute to a deeper understanding of resistance development and persistence of 
the two forms of Cx. pipiens to both DFB and Bti. 
 
The present study was carried out as part of a grant for a Postdoctoral Research Fellowship of the University of 
Thessaly funded by the STAVROS NIARCHOS FOUNDATION. 

 
Keywords: resistance, Culex pipiens, diflubenzuron, Bacillus thuringiensis subsp. 
israelensis, overwintering. 
 
  

mailto:ioannoubabis@yahoo.com


Session 12: Chemical Control-Resistance to Insecticides (Part I) 167 

Multiple insecticide resistance and Tuta absoluta (Lepidoptera: Gelechidae): 
implications in the management of the most important tomato pest  

 
 

E. RODITAKIS1,*, M. STAVRAKAKI1,2, E. VASAKIS1, A. ILIAS3,  
J. VONTAS2,3 AND A. TSAGKARAKOU1 

 
1Department of Viticulture, Vegetable Crops and Plant Protection, Institute of Olive Tree, Subtropical 

Crops and Viticulture, Hellenic Agricultural Organization “DEMETER", 71003 Heraklion, Greece  
2Department of Crop Science, Agricultural University of Athens, 11855 Athens, Greece 

3Institute of Molecular Biology & Biotechnology,  
Foundation for Research & Technology Hellas, 70013 Heraklion, Greece 

*e-mail: eroditakis@nagref.gr  

 
 

The tomato borer Tuta absoluta Meyrick (Lepidoptera: Gelechiidae) is the most 
important pest of tomato. It is mainly controlled by chemical insecticides, which 
resulted in the development of resistance. The first and most striking resistance case 
at a global scale was that of diamide insecticides. Significant pest control problems 
were associated with the rise of diamide resistance thus it was thoroughly 
investigated. Indoxacarb resistance is now widespread and high levels of resistance 
were detected in both Greece and Cyprus associated with known target site 
mutations. To date, moderate to no resistance levels have been documented to 
insecticides spinosad and emamectin benzoate, allowing the use of these chemicals 
as the last resorts of effective control agents for T. absoluta infestations. Studies were 
performed on laboratory selected strains and novel resistance mechanisms were 
detected for both insecticides. However, in 2019 populations from Tympaki area 
exhibiting multiple resistance levels against all tested insecticides were identified for 
the first time. More specifically, strain GR-TYMP-19-2 exhibited 1777-, >1000-, 250- 
and 157- Resistance Ratio to the insecticides chlorantraniliprole, indoxacarb, 
spinosad and emamectin benzoate respectively. The control failure likelihood was 
significant (p<0.05) in all cases, suggesting that the particular multi-resistant strain 
could not be controlled by any of the register insecticides, thus the current pest 
management schemes have to be drastically revised with minimal reliance to 
chemicals. Currently, novel insecticides are tested in search for novel pest 
management tools. Finally, we intend to aid the rational and sustainable revision of 
pest management tactics for T. absoluta in tomato crops with the contribution of 
academia and the support of the policy makers. 
 
This work was supported by STOMP project that is funded through the ARIMNet2 2015 Call. ARIMNet2 (2014-
2017) is an ERA-NET coordinated by INRA (France).  

 
Keywords: Tuta absoluta, insecticide resistance, multiple resistance. 
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The tomato borer Tuta absoluta Meyrick (Lepidoptera: Gelechiidae) is a major pest 
of tomato that is mainly controlled by chemical insecticides. However, development 
of resistance to specific chemical classes has made control of the pest extremely 
difficult.  

Emamectin benzoate belongs to the avermectin mode of action (IRAC MoA Group 
6). Until now no resistance reports against to this insecticide have been documented.  

Recently (2017) for the first time reduced efficacy of emamectin benzoate has 
been documented, based on the IRAC method 022. Laboratory selections with 
emamectin benzoate, for eight sequential generations, resulted in 60-fold resistant 
ratio (RR) to the compound. Hereby, we are presenting the characterization of 
emamectin benzoate resistance in T. absoluta.  

Non-synonymous SNPs were not identified in the GluCl and GABA receptor (rdl) 
genes, the molecular targets of emamectin benzoate. The use of known enzyme 
inhibitors (PBO, DEF and DEM) revealed that P450s oxidases partially synergized 
emamectin benzoate resistance, suggesting potential implication of metabolic 
resistance. We employed a RNA-seq approach to collect genome wide expression 
data and identify differentially expressed genes, from emamectin benzoate resistant 
and susceptible T. absoluta populations. Twelve libraries were sequenced using the 
Illumina platform, which generated about 81 Gbp representing a large amount of 
sequences generated for this species. The assembly gave 549,601 contigs and 
97,372 unigenes. Differential expression analysis revealed overexpression of 2,490 
contigs, among which 84 contigs encode for enzymes (P450s, GSTs, CCEs, UGTs 
and ABCs) potentially involved in the xenobiotic detoxification. 
 
«This research is co-financed by Greece and the European Union (European Social Fund- ESF) through the 
Operational Programme «Human Resources Development, Education and Lifelong Learning» in the context of 
the project “Strengthening Human Resources Research Potential via Doctorate Research” (MIS-5000432), 
implemented by the State Scholarships Foundation (ΙΚΥ)». 
 
Keywords: avermectins, emamectin benzoate, resistance, RNAseq, Tuta absoluta. 
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The olive fly, Bactrocera oleae (Rossi) (Diptera: Tephritidae), is the most important 
olive pest in Greece, but also one of the most emblematic insect-pests of any crop. 
Its control is mainly carried out with bait sprays, by mechanical sprayers on tractors, 
or by backpack sprayers in olive groves where tractor access is not possible. While 
these methods are found to be effective in lowlands, there is a great deal of difficulty 
in sloping, or inaccessible olive groves in general. The problem becomes tremendous 
in abandoned olive orchards, without the olive harvest being harvested, thereby 
turning them into "natural insectaries" that feed adult insects in the wider area. The 
purpose of the present work is to study the effectiveness of UAV application of bait 
sprays to control olive fly in abandoned sloping olive orchards and in neighboring 
productive ones, as well as their impact on non-target organisms.  

For this reason, a spraying hexacopter was used. The experimental bait spraying 
application was performed in an abandoned olive grove on slope land of 4 ha, near 
Komi, Lesvos isl.. The UAV application was compared with bait spraying with 
backpack sprayers made in a neighboring productive, organic olive grove in slope 
land too, of approximately 16 ha. The applied bait insecticide was the ready-to-use 
SuccessΤΜ 0,24 CB (spinosad 0.024%). An abandoned olive grove, adjacent to the 
organic, served as control. Population of olive fly in the three orchards was monitored 
by McPhail traps with 2% ammonium sulfate as attractant, while pitfall and Moericke 
traps were used for monitoring the other insects. Fruit sampling was performed to 
estimate the infestation rate. 

Results showed significant differences in the olive fly presence and fruit 
infestation, as well, between the three orchards. Further details on application, and 
the results, with extensive discussion will be provided in the presentation.  
 
Keywords: olive-fly, UAV, bait spray, olive orchards on sloping land, effectiveness, 
side-effects. 
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The insecticide resistance to Tuta absoluta Meyrick (Lepidoptera: Gelechiidae), 
has evolved to a very serious problem, in many areas of tomato production 
worldwide, such as in South America and Europe. Spinosad is an insecticide that is 
used effectively in Europe for over ten years, for the control of this pest, with no 
reported resistance to agricultural practice. However, recently (2016) a population 
from United Kingdom was identified, which showed relatively high levels of spinosad 
resistance (RR: 33). This population was subjected to laboratory selection with 
spinosad in order to investigate the parameters regarding the resistance of T. 
absoluta to spinosyns. Resistance to spinosad developed rapidly, as the selected 
strain exhibited extremely high levels of spinosad resistance (RR: 4,615) after just 
three selection cycles. The spinosad resistance was relatively stable as limited 
reversal (9-fold) was observed after 4 months without selection pressure and 
remained at very high levels of resistance (RR = 529). Bioassays with insecticides of 
different mode of action (chlorantraniliprole, emamectin benzoate and indoxacarb), 
on the selected strain indicated absence of cross-resistance since increase of the 
respective LC50s was not observed. Synergistic bioassays with enzyme inhibitors 
were performed but the levels of synergism were not significant (DEF, PBO), with the 
exception of DEM (11-fold synergisms) indicating involvement of detoxification 
enzymes in spinosad resistance. The presence of resistance mutations in the gene 
encoding the spinosad target protein, the acetylcholine receptor a6 subunit 
(nAChR_a6), was investigated. Complete absence of the 4th exon of the subunit was 
observed in the selected strain, that appears to be associated with increased levels 
of spinosad resistance. There is no prior report of this resistance mechanism for 
spinosad in T. absoluta. 
 
The present work was supported under the STOMP project, (ARIMNet2 2015 Call). 

 
Keywords: Tuta absoluta, resistance, spinosad, acetylcholine receptor, UK. 
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Tomato yellow leaf curl virus (TYLCV, genus Begomovirus, family Geminiviridae) 
is considered one of the most destructive pathogens for tomato agriculture globally. 
The virus is transmitted by members of the Bemisia tabaci species complex 
(Hemiptera: Aleyrodidae).Transmission efficiency is affected by several factors such 
as the genetic group, the age and gender of the insect vector, its endosymbionts, as 
well as the acquisition (AAP) and inoculation (IAP) access periods. 

Here we examined the role of insecticide resistance in TYLCV transmission 
efficiency by comparing the competence of insecticide-resistant vs -susceptible B. 
tabaci MED (Mediterranean species) strains. Viruliferous adult females from 
spiromesifen (IRAC MoA Group 23) resistant (R482, Spain) and susceptible (S176, 
Greece) B. tabaci MED strains were transferred to healthy tomato plants (Ace 55) in 
three density groups (i.e. 1, 3 and 6 adults per plant) for 24 hours. The insects were 
then removed and the test plants were placed in growth chambers for 4 weeks before 
TYLCV infection was examined by PCR.  

Transmission efficiency by S176 was significantly higher compared to R482 in all 
groups. Specifically, virus infection levels were 80% for S176 vs. 20% for R482 when 
1 adult / leaf was used, 80% for S176 vs. 40% for R482 /3 adults/leaf and 100% for 
S176 vs. 60% for R482 /6 adults/leaf. The results indicate that insecticide resistance 
may affect the virus transmission competence of the vector, however, additional 
experiments are required in order to elucidate the mechanisms involved and to 
assess the overall impact of resistance on transmission. 

 
This work was supported by the project EMERAMB of the ERA-NET ARIMNet2 programme. MS received a 
scholarship (2017-2018) by the Hellenic Entomological Society. 
 

Keywords: Bemisia tabaci, resistance, transmission efficiency, spiromesifen, 
TYLCV. 
 

 

  

mailto:eroditakis@gmail.com
mailto:tsagkarakou@nagref.gr


18th Panhellenic Entomological Congress 172 

Monitoring and operational impact of insecticide resistance in olive fruit fly 
Bactrocera oleae (Diptera: Tephritidae) populations from Greece  

 
 

A. KAMPOURAKI1,2, M. STAVRAKAKI1,3, M. RIGA2, E. RODITAKIS3,  
I. ZARBOUTIS4, A. KARATARAKI5, G. KATSIKOGIANNIS6,  

A. KRASSAKOPOULOS7, A. MATHIOULAKIS8, E. MALANDRAKI9,  
E. MAROULI10, A. PARASKEVOPOULOS11, I. RALLIS12,  

N. SIDIROPOULOS13, D. STAVRIDIS14, A. TSAPARAS15, P. FILI16,  
F. THEODORAKOPOULOU16, F.SKOULA17, E. FILIPPOU17 AND J. VONTAS1,2,* 

 
1Pesticide Science Lab, Department of Crop Science, Agricultural University of Athens, 11855 

Athens, Greece; 2Institute of Molecular Biology & Biotechnology, Foundation for Research & 
Technology Hellas 70013 Heraklion, Greece; 3Department of Viticulture, Vegetable Crops and Plant 

Protection, Institute of Olive Tree, Subtropical Crops and Viticulture, Hellenic Agricultural Organization 
«DEMETER», 71003 Heraklion, Greece; 4Rural Economy and Veterinary Directorate of Fthiotida, 

Greece; 5R.E.V.D. of Lassithi, Greece; 6R.E.V.D. of Samos, Greece; 7R.E.V.D. of Messenia, Greece; 
8R.E.V.D. of Rethimno, Greece; 9R.E.V.D. of Chania, Greece; 10R.E.V.D. of Nison, Greece; 11R.E.V.D. 
of Trifilia, Greece; 12R.E.V.D. of Lakonia, Greece; 13R.E.V.D. of Fokida, Greece; 14R.E.V.D. of Larissa, 

Greece; 15R.E.V.D. of Preveza, Greece; 16R.E.V.D. of Arcadia, Greece; 17R.E.V.D. of Heraklion, 
Greece; 

*e-mail: vontas@imbb.forth.gr  

 
 
In the past few years, we study insecticide resistance levels and mechanisms in 

olive fruit fly, Bactrocera oleae, in the frame of a Hellenic Ministry of Rural 
Development and Food project and in collaboration with several Directorates of Rural 
Economy and Veterinary.  

Data from bioassays and molecular methods, which are applied for the evaluation 
of resistance, indicated elevated levels of pyrethroid resistance in different field 
populations from Greece and especially in those from Crete. Real-field-cage trials, 
showed that the phenotype has an obvious impact on control efficacy of bait 
applications. 

Low-resistance levels were observed for spinosad in most of the populations 
tested. The frequency of the organophosphate resistance mutations remained 
relatively high across most populations in Greece, despite the reduction in the 
application of these insecticides in the last decade. Insecticide resistance status 
against newly launched products is ongoing, with no evidence for resistance 
identified so far.  

The development and application of molecular diagnostic tools contributes to 
monitoring and management of resistance. Monitoring data are imported to 
GALANTHOS database, which facilitates the correct and prompt management of 
olive fruit fly, through the open access of scientific data of resistance. 
 
The project has been funded by Ministry of Rural Development and Food (Comparative experimental program 
for olive fly control) and NT4D project, which is coordinated by Dr A. Tsagkarakou (Hellenic Agricultural 
Organization «DEMETER»). Τhe research work was also supported by the Hellenic Foundation for Research and 
Innovation (HFRI) and the General Secretariat for Research and Technology (GSRT), under the HFRI PhD 
Fellowship grant (GA. no. 91.0005). 
 

Keywords: Bactrocera oleae, insecticide resistance, molecular diagnostic tools, 
GALANTHOS. 
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The cotton whitefly Bemisia tabaci (Hemiptera: Aleyrodidae) is among the most 
important pests of numerous crops and a vector of many plant viruses, causing 
significant crop losses worldwide. Its control can be extremely difficult, however new 
generation insecticides provide novel potential in current pest management.  

In previous studies, it was demonstrated that the insecticide flupyradifurone 
(Sivanto® prime) inhibited the transmission of Tomato yellow leaf curl virus (TYLCV), 
that was associated with a strong knockdown effect on the vectors. Also, a prolonged 
antifeedant effect on whitefly adults (up to 21 days after exposure) was detected, 
however, it is unknown, if that affects virus transmission by B. tabaci. 

In the present study, the residual activity of flupyradifurone with regard to the 
inhibition of virus transmission was investigated. Tomato plants sprayed with 
recommended dose, were subsequently artificially infested with viruliferous whiteflies 
from 0 to 21 days after treatment (DAT). Results showed that virus transmission 
levels (%) were low (<30%) for the period 0 to 10 DAT, suggesting high crop 
protection levels. An increase in virus infection levels was observed in 14 and 21 DAT 
(65%). Secondarily, the application of the insecticide via drip irrigation at the 
recommended dose to potted tomato plants was investigated and the results 
indicated similar antifeedant effect to whitefly adults up to 14 days after treatment. 

The results of this study indicate that flupyradifurone is a new important tool for 
integrated pest management, offering prolonged protection from viral infections 
transmitted by whiteflies. 

 
Keywords: Bemisia tabaci, flupyradifurone, TYLCV. 
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Hippodamia variegata (Coleoptera: Coccinellidae) is one of the most abundant 
ladybird species in Greece, preying on several aphid species and other arthropods, 
of which many are pests of cultivated plants. Imidacloprid, a neonicotinoid insecticide, 
is commonly used for controlling sucking insects, however, at the same time, it can 
cause various sublethal effects in nontarget organisms. The development of IPM 
programs against pests requires an evaluation of the side effects of insecticides on 
natural enemies.  

In the present study, the sublethal effect of imidacloprid on the H. variegata was 
evaluated via the age-stage two-sex life table procedure. Our results demonstrate 
that imidacloprid at a dose of LC10 and LC30 significantly decreased adult longevity 
and survival rate. In addition, demographic parameters, such as the intrinsic rate of 
increase (r), finite rate of increase (λ) and net reproductive rate (R0), were significantly 
reduced when exposed to sublethal concentrations of imidacloprid.  

These results demonstrate a negative influence of imidacloprid at sublethal 
concentrations on H. variegata and could reduce biological control effectiveness 
provided by this predator. 
 
This research is implemented through IKY scholarships programme and co-financed by the European Union 
(European Social Fund - ESF) and Greek national funds through the action entitled ”Reinforcement of 
Postdoctoral Researchers”, in the framework of the Operational Programme ”Human Resources Development 
Program, Education and Lifelong Learning” of the National Strategic Reference Framework (NSRF) 2014 – 2020». 

 
Keywords: Hippodamia variegata, imidacloprid, toxicity. 
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Seven-spot ladybird beetles, Coccinella septempunctata L., are critical 
aphidophagous predators in the agricultural environment. Deltamethrin, a 
neonicotinoid insecticide, is commonly used for controlling pests but impairs their 
natural enemies at the same time. To improve effective IPM (integrated pest 
management) strategies, we evaluated the lethal sublethal effects of deltamethrin on 
C. septempunctata.  

Our results showed that deltamethrin at sublethal concentrations significantly 
reduced adult emergence and fecundity compared with control. In exposed fourth 
instar larvae at the two doses LC10 and LC30, the larval stage was prolonged, and 
total longevity was decreased. At sublethal concentrations also decreased the 
fecundity by 58 and 32%, respectively. In addition, demographic parameters 
including the intrinsic rate of increase (r), finite rate of increase (λ), net reproductive 
rate (R0), and mean generation time (T) were significantly reduced when exposed to 
LC10.  

These results disclose negative influence of deltamethrin at sublethal 
concentrations on this ladybird predator.  
 
«This research is implemented through IKY scholarships programme and co-financed by the European Union 
(European Social Fund - ESF) and Greek national funds through the action entitled ”Reinforcement of 
Postdoctoral Researchers”, in the framework of the Operational Programme ”Human Resources Development 
Program, Education and Lifelong Learning” of the National Strategic Reference Framework (NSRF) 2014 – 
2020». 

 
Keywords: Coccinella septempunctata, deltamethrin, toxicity. 
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Predacious ladybirds of the family Coccinellidae are some of the most effective 
aphid natural enemies. As they are being used as bio-control agents in Integrated 
Pest Management programs, is important to study the effects of insecticides on these 
natural enemies.  

In the present study, two insecticides that are being used to control aphids -
imidacloprid (Confidor 20SL, Bayer Crop Science Greece SA) and deltamethrin 
(Decis 2,5EC, Bayer Crop Science Greece SA)- have been tested on 4th instar larvae 
of Ceratomegilla undecimnotata (Schneider) (Coleoptera: Coccinellidae), under 
controlled conditions in laboratory. The predator populations were collected from 
North Greece. The topical application method was used. 

The results showed that imidacloprid and deltamethrin were highly toxic to 4th 
instar larvae with the mean lethal concentration being ½ and 1/20 compared with the 
recommended dose for imidacloprid and deltamethrin, respectively. Imidacloprid and 
deltamethrin had a significant effect on the larval development time, significantly 
reduce the male and female longevity. Oviposition was only significantly reduced in 
the case of imidacloprid. 

The high toxicity of deltamethrin and imidacloprid to 4th instar larvae and the 
adverse effect of sublethal concentrations suggest that both insecticides should mast 
be considered carefully for use in IPM programmes. 
 
«This research is implemented through IKY scholarships programme and co-financed by the European Union 
(European Social Fund - ESF) and Greek national funds through the action entitled ”Reinforcement of 
Postdoctoral Researchers”, in the framework of the Operational Programme ”Human Resources Development 
Program, Education and Lifelong Learning” of the National Strategic Reference Framework (NSRF) 2014 – 2020». 

 
Keywords: Ceratomegilla undecimnotata, deltamethrin, imidacloprid, toxicity. 
 

 

  

mailto:pskouras@windowslive.com


Session 12: Chemical Control-Resistance to Insecticides (Part I) 177 

Evaluation of insecticide efficacy in Olive Fruit Fly  
with small scale laboratory approach 

 
 

M. STAVRAKAKI1,2, A. KAMPOURAKI2,3, J. VOUGANIS1,4, E. FILIPPOU4,  
A. KARATARAKI5, Ε. KAPOGIA6, J. VONTAS2,3 AND E. RODITAKIS1,*, 

 
1Department of Viticulture, Vegetable Crops and Plant Protection, Institute of Olive Tree, Subtropical 

Crops and Viticulture, Hellenic Agricultural Organization “DEMETER", 71003 Heraklion, Greece 
2Pesticide Science Lab, Department of Crop Science, Agricultural University of Athens, 11855 Athens, Greece 

3Institute of Molecular Biology & Biotechnology,  
Foundation for Research & Technology Hellas, 70013 Heraklion, Greece 

4Department of Quality and Phytosanitary Inspections, Rural Economy & Veterinary Directorate 
of the Regional Unit of Heraklion, 71307 Heraklion, Greece 

5Department of Quality and Phytosanitary Inspections, Rural Economy & Veterinary Directorate 
of the Regional Unit of Lasithi, 72100 Agios Nikolaos, Greece 

6Hellenic Ministry of Rural Development and Food, Department of Plant Protection, Directorate of 
Plant Produce Protection, General Directorate of Sustainable Plant Produce, 1767, Athens, Greece 

*e-mail: eroditakis@gmail.com; vontas@imbb.forth.gr 

 
 
The olive fruit fly, Bactrocera oleae (Diptera: Tephritidae) is the most important 

pest of olive crops. Regional management of the pest is implemented by the Hellenic 
Ministry of Rural Development and Food and relies on the control of adults via 
application of baited insecticides. Recently, development of resistance to specific 
active ingredients has been reported due to the extensive reliance on insecticide 
applications, that can reduce the efficacy of treatments and the crop protection levels. 

In the present study, the efficacy a wide range of registered insecticides was 
evaluated with small lab-scale bioassays (baited applications). The insecticides 
tested were α-cypermethrin, beta-cyfluthrin, λ-cyhalothrin, thiacloprid, deltamethrin, 
spinosad and dimethoate applied at the recommended label rates (RLRs).  

The average % mortality for the active ingredients α-cypermethrin, λ-cyhalothrin, 
thiacloprid and deltamethrin was found at very low levels (less than 20% in all cases). 
In contrast, the % mortality for the beta-cyfluthrin was found at medium level (around 
47%) and for spinosad and dimethoate at high levels (over 90%). 

Extensive monitoring of % mortality levels for the insecticides α-cypermethrin and 
beta- cyfluthrin, over the last 5 years, indicated a linear decrease in mortality (R2 = 
0.7679, n = 5) for α-cypermethrin over the time. For beta-cyfluthrin the mortality % 
remained relatively stable from 2014 to 2017 (62–76%), however, in 2018 a 
substantial decrease in the average mortality levels (47%) was observed for the first 
time. The implications of our findings in the design a pest management schemes for 
the Olive Fruit Fly will be discussed. 
 
This work was supported by the Olive Fruit Fly management program (Dakoktonia) of the Hellenic Ministry of 
Rural Development and Food. Τhe research work was also supported by the Hellenic Foundation for Research 
and Innovation (HFRI) and the General Secretariat for Research and Technology (GSRT), under the HFRI PhD 
Fellowship grant (GA. no. number). 
 
Keywords: Bactrocera oleae, efficacy, insecticides, olive, olive fruit fly. 
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The silverleaf whitefly Bemisia tabaci (Hemiptera: Aleyrodidae) is one of the most 
important and difficult to manage pests of vegetable crops in the world. The past 
decade, novel integrated pest management (IPM) schemes have been developed 
based on beneficial insects (predators and parasitoids) as well as on new generation 
insecticides compatible with IPM practices. Spiromesifen is a tetronic acid derivative 
(IRAC MoA Group 23) and holds the basis of B. tabaci management in current IPM 
schemes. The susceptibility to spiromesifen of local B. tabaci MED (Mediterranean 
species) populations is systematically monitored since 2006 (21 populations tested). 
During this period low variability in the LC50 values was observed (1.6 – 18.5 Mg/l) 
suggesting absence of resistance to spiromesifen (RR<10-fold). However, two 
populations collected in 2018-19 from the Ierapetra region, after complains for 
significant difficulties in the management of the pest, exhibited exceptionally high 
LC50 values. More specifically, populations Βt552 (2018) and Bt577 (2019) exhibited 
5074 mg/l and 184 mg/l LC50 values respectively, indicating very high resistance 
levels (RR 2500- and 91-fold respectively). This is the first report of B. tabaci 
resistance to spiromesifen in Greece. The phenomenon will be investigated in depth 
and the monitoring survey will be expanded in additional areas. Our findings will be 
discussed within the frame of current IPM schemes and the potential implications for 
the management of the pest.   

This project has received funding from the European Union’s Horizon 2020 research and innovation programme 
under grant agreement No 773902 — SuperPests and Bayer Hellas. 

Keywords: Bemisia tabaci, insecticides, IPM, resistance, spiromesifen, whitefly. 
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The two-spotted spider mite (TSSM) Tetranychus urticae Koch (Acari: 
Tetranychidae) is one of the most notorious agricultural pests world-wide as it 
displays striking resistance levels in insecticides/acaricides used for its control. In the 
present work, we monitored high levels of acaricide resistance in a red form of T. 
urticae (Trzn), which was collected from a gypsum greenhouse in Trizinia, with heavy 
pesticide application history and control failure reports. Trzn displayed high levels of 
resistance against etoxazole (RR = 5,000), clofentezine (RR > 1,666), cyflumetofen 
(RR > 500) and abamectin (RR = 90), compared to the reference susceptible strain, 
London. The RNA-seq analysis revealed the overexpression of a significant number 
of contigs encoding for enzymes potentially involved in the xenobiotic detoxification 
and the presence of novel target site resistance mutations.  

We have used various approaches, such as genetic methodologies and 
immunohistochemical staining, in order to better understand the role of individual 
genes and pathways in resistance phenotype. Reciprocal crosses and bioassays 
between resistance and susceptible strains will reveal the potential role of mutations 
in insecticide/acaricide resistance. Immunohistochemical staining of the glutathione 
S-transferases GSTd05, a major detoxification protein in T. urticae showed that this 
is localised in the midgut and underneath the cuticle of the acari. 

Detection and analysis of insecticide resistance is an important prerequisite for the 
subsequent development of management means. 
 
Keywords: detoxification, insecticide, resistance, Tetranychus urticae. 
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The Colorado potato beetle (CPB) has developed resistance to many groups of 
insecticides worldwide and in many regions in Greece. The CPB is the most serious 
pest of the Solanaceae (potato, tomato, eggplant). 

The purpose of this research was to determine the mortality doses LD50s andLD90s 

for imidacloprid (technical), thiacloprid (Calypso 48%) and chlorantraniliprole 
(Coragen 20%) on CPB.In the bioassays field populations (36) from commercial 
fields of potatoeswere used, collected from different areas of Northern Greece mainly 
from Nevrokopi, Kozani and from the controls of the field experiments, through the 
hole season. The adults were collected from the fields before the application of the 
corresponding sprays. 

For the determination of the LD50sthe topical application method was used applying 
2μl/adult on the ventral area of the abdomen using an Arnold hand microapplicator 
in the bioassays at least four concentrations in acetone solutions were used. Mortality 
was assessed 3 days after treatment. For analysis of the data the method of probit 
analysis by Finey was used. The average of LD50s from the bioassays for 
imidacloprid, thiacloprid and chlorantraniliprole were 1.51, 0.17 και 3.95μgα.ι/adult 
respectively and for LD90s 8.75,2.87 και 35.78 respectively. 

Among the collected field populations resistance was found only for imidaclopid 
with a wide range of determined LD50s. In Neurokopi region for a field collected 
population was found resistance 86.7 fold, 3,905 μg/adult / sensitive 0,045 μg/adult. 
With regard to thiacloprid and chlorantraniliprole it was not found any resistance and 
did not observe any statistical differences among the tested field collected and the 
lab keeping populations. Also the effectiveness of the two insecticides in the field 
experiments and in the commercial fields was excellent almost 100%. 

The log dose-probit mortality regressions were used to analyze data and calculate 
the doses LD50s and the discriminating doses LD90s. The determined doses can be 
used in the lab tests for quick monitoring of possible development of resistance. The 
determination of the lethal doses LD50s and LD90s can be used also to establish base-
line data for the Colorado potato beetle for the Greek conditions of potato production. 
Therefore, will be possible to use an IPM program for the control of CPB and for the 
other insects. 
 
The current research took place in the Crop Protection Institute in Volos – ELGO-DIMITRA (NAGREF) and it is 
part of research program of AgroETAK. 

 
Keywords: bioassays, chlorantraniliprole, imidacloprid, Leptinotarsa decemlineata, 
thiacloprid. 
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In a series of bioassays, insect mortality after specific exposure intervals to 

phosphine in selected insect species was examined, as well as the appearance of 
the "sweet spot". The insects that were tested were: Oryzaephilus surinamensis (L.) 
(Coleoptera: Silvanidae), Tribolium castaneum (Herbst) (Coleoptera: 
Tenebrionidae), Sitophilus oryzae (L.) (Coleoptera: Curculionidae) and Rhyzopertha 
dominica (F.) (Coleoptera: Bostrychidae), with populations that had different levels of 
phosphine resistance. Evaluation was conducted by using the Detia Degesch 
Phosphine Tolerance Test Kit (DDPTTK), with exposure of the adult’s stage for 15, 
30, 60, 90, 150 and 300 minutes at 3,000 ppm. At the end of these intervals (separate 
bioassays for each time interval), insects were transferred to perti dishes, in which 
recovery was recorded at different time intervals (2 hours, 1, 2 and 7 days). The 
majority of susceptible populations of all species were instantly immobilized even in 
the shortest exposure period (15 minutes), in contrast with resistant populations that 
were active even after 300 minutes. After exposure to phosphine, populations and 
exposure time affected mortality of susceptible populations, whereas resistant 
populations recovered regardless of species and exposure time. The bioassays at 
concentrations of 500, 1,000, 2,000 and 3,000 ppm for 1, 3, 5, 20, 30 and 40 hours 
showed the presence of the "sweet spot", i.e., decrease of mortality with increase of 
concentration. In fact, most of the tested species for the "sweet spot" appeared in 
2,000 ppm at a 5-hour exposure time. This observation is particularly important both 
in terms of the assessment of resistance and in the context of non-linear recovery 
elevated concentrations.  
 
Keywords: insect mortality, stored product insects, resistance to phosphine, 
phosphine. 
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In the present study, we evaluated a quick diagnostic test for resistance to 
phosphine in stored-product beetle species. We collected different populations of 
thirteen species, obtained from different laboratories in different counties, i.e., USA, 
Greece, Australia, Germany and Spain. There were also tested populations that have 
been sampled from different facilities (field populations). We used the Detia Degesch 
Phosphine Tolerance Test Kit (DDPTTK), which is based on the exposure of the 
insects on a high concentration of phosphine for shorter exposure periods. The tested 
concentrations to phosphine were 1,000 and 3,000 ppm. Briefly, 20 adults of the 
tested populations were placed in a 100 ml plastic syringe. The observations were 
taken every 2min and the exposed adults were classified as either walking normally 
or being immobilized (knocked down), i.e., not walking normally. In light of our 
findings, the time to reach knockdown of all adults was notably reduced at 3000 ppm 
in comparison with 1,000 ppm. For the majority of the species and laboratory 
populations tested, at 3,000 ppm, the time required for knockdown ranged between 
8 and 14 min. In contrast, for some of the field populations, knockdown did not reach 
100% even after 300 min of exposure, at either 1,000 or 3,000 ppm. Based on the 
results of the present study, we recommend that the DDPTTK can be operated at 
3000 ppm, and we provide the critical threshold times per species for the 
characterization of tolerance/resistance. 
 
Keywords: diagnostic protocol, phosphine concentration, phosphine resistance, 
stored-product insects. 
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The khapra beetle, Trogoderma granarium Everts (Coleoptera: Dermestidae), is a 
serious pest of stored products worldwide, and a quarantine insect for many 
countries. The use of phosphine gas has been proven to be effective against a wide 
range of stored-product insect species, but there is still inadequate information in the 
case of T. granarium. In the present study, we evaluated the effectiveness of 
phosphine in different life stages of this species, including its diapausing larvae. For 
this purpose, the protocols that were used were: a) exposure for 20 hours at 30 ppm 
(standard protocol, proposed by FAO), b) exposure for 3 days in different 
concentrations (50, 100, 200, 300, 500 and 1,000 ppm) for all life stages (modified 
FAO protocol) and c) short exposures (e.g. 2-90 minutes) on high concentrations of 
phosphine (e.g. 3000 ppm), based on a protocol developed from Detia Degesch 
GmbH, known as Detia Degesch Phoshine Tolerance Test Kit (DDPTTK). Mortality 
assessment was made after 7 and 14 days after the termination of the exposure. 
Based on the current results, the population that was used was sensitive to 
phosphine, but some life stages were much more susceptible than others. The data 
of the present study are considered to be particularly important for the control of this 
species, especially in the case of quarantine and pre-shipment treatments.  
 
Keywords: fumigation, stored product insects, protocols, phosphine, Trogoderma 
granarium. 
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Varroa destructor Anderson and Trueman (Arachnida: Acari: Varroidae) and the 

viruses it transmits is one of the most important problems in modern beekeeping 
worldwide. The use of chemical acaricides has been the main practice to control 
these mites since their introduction in Europe and the US. Although more alternative 
control strategies become available, chemical control of Varroa continues until today 
in many regions of the world. 

One of the main acaricides used for Varroa control is the organophosphate 
coumaphos, which has excellent selective toxicity. The frequent use of this acaricide 
has in some regions placed a strong selection pressure with the development of 
resistance as a consequence. 

We report here on a Varroa destructor population that exhibits extreme high levels 
of coumaphos resistance. Sequencing the acetylcholinesterases gene, the target-
site of coumaphos, did not reveal any resistance mutation, nor did biochemical tests 
revealed different binding kinetics, thus excluding target site resistance. Coumaphos 
is metabolized to Coumaphos-oxon the active principle, but Chlorferon is considered 
the main non-toxic metabolite. Although we could clearly identify Chlorferon as the 
principle metabolite after incubation with radio-labeled coumaphos, we could not 
detect different rates of metabolite formation between susceptible and resistant 
Varroa destructor strains. Surprisingly, the amount of Coumaphos-oxon was barely 
detected in resistant mites. All data together points towards a novel resistance 
mechanism, a hypothesis supported by deep RNA sequencing and functional 
assays. 
 
Keywords: resistance, Coumaphos, metabolism, Varroa destructor. 
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Varroa mite, Varroa destructor (Acari: Varroidae), is probably the major problem 
of apiculture throughout the globe. Synthetic acaricides are mainly used to control 
the mite, hence resistance has occurred in many countries. Lately, there is an 
ongoing effort to map the occurrence of resistance in Greece. 

In seven mite populations from Rethymnon, Crete, the mortality in vials coated 
with the diagnostic concentrations for the four varroacides used in Greece was 
studied. An effort was made to correlate the results with the 3-year history of acaricide 
applications in the hives. The highest mortality was found for flumethrin (83.9%), 
followed by coumaphos (66.1%), amitraz (64.3%), while tau-fluvalinate demonstrated 
the lowest efficacy (37.5%). Mortality in the control reached 5.4%. Amitraz was the 
most used substance (38.1% of the total applications), yet its efficacy was moderate, 
possibly due to the fact is has two target sites. The low mortality for tau-fluvalinate is 
related to its wide use (28.9% of the total applications). Flumethrin was not used in 
any case, resulting to the highest mortality. 

Additionally, target site mutations at the position 925, which is considered a hot 
spot for pyrethroid resistance were studied in 6 populations. Two mutations were 
found, 925Ι and 925V, and allele frequencies were 51% and 10% respectively. Higher 
frequencies were observed in populations where most pyrethroid applications were 
conducted. It is interesting to note that mutations were present even in populations 
where no pyrethroids had been used, pointing to reduced fitness cost of target site 
resistant varroas at the position 925. At the time being, more populations are 
collected to acquire a better image about the distribution of mutant genes in Greece. 

Varroa resistance is an existing problem in Greece, and it is related to the 
application rate of acaricides. Resistance management is needed and must be a 
combination of pesticide rotation and utilization of additional control methods. 

 
Keywords: Varroa destructor, resistance, tau-fluvalinate, amitraz. 

 

  

mailto:ealiss@hmu.gr


18th Panhellenic Entomological Congress 188 

Insecticide resistance evolution in Greek populations of the aphid Myzus 
persicae (Hemiptera: Aphididae) within the last twenty years 

 
 

I.T. MARGARITOPOULOS1,*, Α.Ν. ΚΑΤI2, K.CH. VOUDOURIS1, P.I. SKOURAS3,  
Μ. FOLIA1, P. PAPAPETROU1 AND E. RODITAKIS4 

 
1Department of Plant Protection at Volos, Institute of Industrial and Fodder Crops,  

Hellenic Agricultural Organization “DEMETER”, 38001 Volos , Greece 
2Laboratory of Applied Zoology and Parasitology, Faculty of Agriculture,  

Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece 
3Laboratory of Agricultural Entomology and Zoology, Department of Agriculture,  

University of the Peloponnese, 24100 Antikalamos, Greece 
4 Department of Viticulture, Vegetable Crops and Plant Protection, Institute of Olive Tree, Subtropical 

Crops and Viticulture, Hellenic Agricultural Organization “DEMETER”, 71307 Heraklion, Greece 
*e-mail: johnmargaritopoulos@gmail.com  

 
 

We have been studying the Myzus persicae s.l. (Hemiptera: Aphididae) aphid 
populations in Greece for over twenty years analyzing their bio-ecology and their 
ability to develop resistance to chemical insecticides used on peach and other crops. 
The adaptability of the insect and its ability to evolve within a short period of time is 
of high interest. In the present study we present information (new data together with 
historical data) on the effectiveness of the insecticides used to control M. persicae in 
Greece, the incidence and development of resistance with the underlying 
mechanisms. 

The data suggests that M. persicae is a difficult-to-manage pest and it develops 
highly resistant populations. A total of 7 different resistance mechanisms have been 
recorded for this specific insect. For simplicity, we have put the insecticide groups 
into four categories designated from 0 to 3 depending on the level of resistance (0: 
no resistance, 1: low tolerance or initial indications, 2: moderate resistance, 3: high 
resistance). The ranking is not absolute and probably does not apply to all areas and 
crops on the territory. According to the examined data the rank is as follows: Category 
3: organophosphates, mono-methyl carbamates, dimethyl-carbamates, pyrethroids, 
Category 2: neonicotinoids, Category 1: sulfoxaflor, Category 0: spirotetramat, 
pymetrozine, flonicamid and flupyradifurone. For the chemicals sulfoxaflor and 
flupyradifurone there are no data from Greek populations therefore the ranking was 
based on published data. 

There is, however, a need to emphasize that resistance is a dynamic phenomenon, 
changing in time and space, and continuous monitoring is required. As an outcome, 
we discuss principles they have arisen and indicative recommendations for the 
resistance management. 
 
Keywords: resistance, insecticides, aphid, Myzus persicae. 
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The olive fruit fly, Bactrocera oleae (Diptera: Tephritidae) is the most important 
enemy of olive trees, causing a significant reduction in the quality of olive oil and table 
olives. Its control heavily relies on chemical insecticides, but their continuous usage 
has resulted in the emergence of insecticide resistance.  

The unique ability of the olive fly to feed on olive flesh is supported by 
endosymbiotic bacteria. The interactions between olive fly, symbiotic bacteria and 
olive have great scientific and biotechnological interest for the development of 
innovative pest management strategies.  

The olive fly genome sequencing and the recent advances in genome modification 
technologies (CRISPR/Cas9) enable functional studies, which can elucidate 
insecticide resistance and insect – symbiotic bacteria interaction mechanisms.  

In the current study, CRISPR/Cas9 technology was developed and used in the 
olive fly in order to determine the role and the fitness cost of specific insecticide 
resistance mutations previously identified in the acetylcholinesterase gene. In 
particular, these mutations were introduced in susceptible fly strains, using the 
aforementioned technology and the possible altered resistant phenotype and fitness 
costs are examined. In addition, based on the transfer methodology of the 
endosymbiotic bacterium Erwinia dacicola via microinjection into the brain of the fly 
and the analysis of gene expression in critical insect- bacterial interaction tissues with 
the appropriate bioinformatic analysis, genes that are likely to be involved in the 
Erwinia – olive fly interaction have been identified, and will be functionally validated 
using the CRISPR/Cas9 system. The establishment of this approach may enable the 
development of alternative biotechnology-based strategies for olive fruit fly control.  
 
Keywords: Bactrocera oleae, CRISPR/Cas9, endosymbiont, Erwinia dacicola, 
insecticides, olive fruit fly, resistance.  
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Plant protection products (pesticides) is one of the most common ways of 
managing crop pests and diseases. Depending on their use, they also have a 
corresponding impact on both the environment and human (user of the pesticides or 
consumer of the products). 

The purpose of this project is to identify the problems caused by the incorrect use 
of plant protection products, and to determine whether their users know how to 
properly manage them and if they will eventually implement them. For the purposes 
of this work, was created an online and printed questionnaire for interviews. The 
questionnaire was distributed and continues to be distributed to producers in different 
cities, with different educational level and professions either in person or online. The 
questionnaire can be found at: 

https://docs.google.com/forms/d/1ypMGpJiHzd2AJqBRQmVIHdKcwcxOD67pXF
mMrYE4E0s/edit?no_redirect=true&pli=1#responses 

The majority of the questionnaires were answered by male cultivators, mainly from 
the prefecture of Heraklion. Most respondents have been using plant protection 
products for many years mainly in olive crops, in the quantities required and with the 
approved formulations. Observing the minimum interval between the day of spraying 
to the harvest and the personal protective equipment during application. Also, to a 
large percentage they seem to be concerned about the effects on their health and 
the environment of the use of pesticides. Statistical processing of the results was 
performed with IBM and SPSS. 
 
This Work was funded by the project: Matching funds 2018 – Beehive health IoT application to fight Honey Bee 
Colony Mortality – IoBee».  

 
Keywords: plant protection products, proper use, questionnaire. 
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The effectiveness of the bait spray applications against the olive fruit fly Bactrocera 
oleae Rossi (Diptera: Tephritidae) depends on the trophical attractant, the 
insecticide, the duration of attractiveness and toxicity of a bait spot to the fly as well 
as the monitoring of the pest population. Studies of improvement of the method of 
the bait sprays are constructed in Chania region (by IOSV, Entomology Lab) both in 
field and lab conditions. Specifically, old and new attractants combined with the 
registered insecticides-spraying solutions- were evaluated for their residual 
attractiveness to the fly both in lab and field conditions, as well as evaluation of 
various attractants in McPhail traps for monitoring of the fly population. 

The results indicated that among all bait spraying solutions tested against B. oleae, 
none of the spraying solutions, that contained protein as a bait, had long residual 
attractiveness (low catches for at least 4 days). Though there was only one attractant 
that showed high residual attractiveness, as it was indicated by fly catches for at least 
14 days. Finally, when various ammonium salt solutions were compared to protein in 
McPhail traps, the protein had significant higher captures that the salt solutions.  

Detailed results will be presented as a poster in the entomological conference.  
 
Part of this study was funded by the Hellenic Agricultural Ministry in frames of the Greek National program for the 
olive fruit fly management. 

 
Keywords: control, olive fruit fly, bait spray application, trophical attractant.  
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Knowledge on the ecology of the local population of targeted mosquito species is 
of crucial importance in designing an efficient control strategy. Controlling masses of 
floodwater mosquitoes that only occasionally transmit mosquito-borne diseases 
(MBD) is utterly different to controlling mosquitoes that breed in and around human 
settlements and could transmit detrimental MBD (e.g., Aedes invasive mosquitoes 
and Culex pipiens). When mosquito nuisance is the main problem (e.g., floodwater 
mosquitoes in Europe), the quality control (QC) of control measures might be 
conducted to inform administration (local, regional or governmental) about the 
performance of mosquito control operator(s) involved. The costs of mosquito control 
are relatively high, and it is surprising that in Serbia, only 8.3% of interviewed 
municipalities have introduced independent quality control in their programmes. The 
absence of QC practice might be due to the lack of knowledge and the fact that 
municipality control programmes were designed by the non-specialists from 
administration in close collaboration with pest control operators. Besides, emergency 
control measures to stop the outbreak of MBD are often not followed by evaluation 
of the efficacy of the treatments; therefore, crucial data about a reduction on vector 
population needed to stop the disease spread are lost. Quality control of mosquito 
treatment could be done as a part of a well-designed surveillance program covering 
the mosquito breeding season or specifically at the time of treatment. Specific QC 
includes measuring of several factors before (e.g., quality of the pesticide and the 
equipment, size of mosquito population, weather factors), during (e.g., weather 
factors, application rate and quality of the droplets, coverage of the treatment area, 
mortality of caged mosquitoes) and after treatment (e.g., size of mosquito population, 
weather factors). Many incorrect management practices were observed during the 
QC of the treatments, that might be only improved through sustainable quality control 
approach accepted by all stakeholders involved. To maintain the quality and escape 
conflicting interests, QC should be included in the contracts for each mosquito control 
programmes 

Authors share an opinion that the responsible authorities should consider 
reevaluating their mosquito control programmes and eventually include QC for better 
reduction of the mosquito population density, possibly below the epidemiological and 
the nuisance thresholds. Also, QC would provide vital information for cost-
effectiveness estimates, evaluation of other control/prevention measures (including 
community participation), and resistance management. The QC needs to be 
independent, objective and science-based, involving skilled staff and technicians. 
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The unpredictable nature of West Nile virus (WNV) outbreaks dictates the 

establishment and maintenance of surveillance systems for quantifying WNV activity 
levels and assessing public health risk. Mosquito-based surveillance is considered 
the primary tool for gauging WNV circulation and is commonly used in contemporary 
Integrated Vector Management (IVM) programs for guiding vector control 
applications in time and space for the purpose of preventing or minimizing the 
likelihood of human and animal outbreaks. The timing of vector control applications 
plays a major role in reducing arboviral activity and emergency measures are largely 
ineffective if delayed until the index case appears. In spring 2019 a pilot WNV 
mosquito surveillance network has been established in the Regions of Eastern 
Macedonia & Thrace, and, Peloponnese, with 15-30 CDC light traps per region 
activated bi-weekly targeting areas susceptible to WNV transmission. The purpose 
of the network is to a) collect data on Culex mosquito population abundance and virus 
infection rates, b) provide indicators of the threat of human infection and identify 
geographic areas of high-risk and c) guide and evaluate vector control interventions 
in response to WNV circulation levels. This is the first year that this network has been 
established in these regions and novel findings relating to WNV circulation and vector 
control efficacy will be presented. The efficacy and sustainability of these systems as 
a decision support tool for vector control will be discussed and suggestions for the 
improvement and expansion of these networks will be provided.  
 
Keywords: WNV, mosquito surveillance, integrated vector control.  
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In this study we present data on the entomological mosquito population 
surveillance carried out in three Regional Units (R.U.) of the Region of Attica (East 
Attika, South Sector and West Sector of Athens), under a Research Program, for the 
period 2017-2018. Collection of adult mosquitoes was performed by placing a 
network of BG-Sentinel traps, baited with CO2 and Lure, in selected and fixed 
sampling sites, after on-site research, which were collected every week. A total of 
56,654 adult mosquitoes were collected, with larger variety and number of species in 
the East Attica R.U. (n = 37,810), followed by West Athens R.U. (n = 9,928) and 
South Athens R.U. (n = 8,916). The collected mosquitoes were morphologically 
identified to species level, and evaluated for their public health importance. Collected 
Culex pipiens L. (Diptera: Culicidae) adults were pooled and tested for West Nile 
Virus (WNV), by a specific and sensitive molecular methodology (Real-time PCR). In 
total, 384 mosquito pools were analyzed and 46 positive samples were recorded 
(11.9%). The majority of positive samples were detected in the East Attica R.U., 
equally followed by the South and West Sectors of Athens. The findings of this survey 
highlight WNV circulation in the Attica region and the risk for the country, rendering 
mosquito surveillance actions of major importance in order to design and apply 
integrated mosquito management programs and public health interventions. 
 
This study was supported by Region of Attica and LIFE CONOPS project. The project entitled “A systematic 
surveillance of vector mosquitoes for the control of mosquito- borne diseases in the Region of Attica" financed by 
the Region of Attica. The project LIFE CONOPS (LIFE12 ENV/GR/000466) funded by the European Commission 
in the framework of the programme LIFE+Environment Policy and Governance (www.conops.gr).  
 

Keywords: Attica, mosquito, municipality, pathogens, surveillance. 
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Although control dynamics of mosquito populations of Aedes albopictus Skuse 

(Diptera: Culicidae) in urban areas with the innovative technique of release sterile 
insects experience great recognition worldwide, the comparative studies regarding 
quality control of released sterile males are unfortunately limited. For this reason, we 
studied the quality characteristics of the sterile males of Ae. albopictus Vravrona 
colony in comparison with those of the wildish males of a recently established 
laboratory colony in stable conditions (25 ± 1ºC, 60 ± 5% Relative Humidity and 14:10 
L:D). Specifically, we evaluated the impact of provision (or not) of adult food (sugar 
solution 10%) and water on their survival and mating competitiveness with (no 
choice) and (two choice) tests concerning the females. For the comparative studies, 
wildish males and females of F4-F6 of the laboratory colony coming from the wider 
region of Thessaly were used. The results showed that the lifespan of sterile males 
of Ae. albopictus was significantly shorter than that of the wild ones when they had 
access both in adult food (sugar solution 10%) and water. On the contrary, the 
absence of both food and water conducted in similar survival rates. In no choice 
mating tests where the females hadn’t the choice possibility, the wildish males had 
more matings but the duration of mating was longer in sterile ones. However, in two 
choice tests the wildish males were more competitive than the sterile ones even 
though the latter ones achieved faster time until the mating in cases that were 
predominant. Finally, no significant differences were observed in mating duration 
between the two categories of the males. The quality importance of the released 
sterile males for the success of the treatment programs of Ae. albopictus is remarked.  
 
Keywords: sterile insects, quality control, lifespan duration, mating competitiveness. 
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The sterile insect technique is an environmentally-friendly insect pest control 
method involving the mass-rearing and sterilization, using radiation, of a target pest, 
followed by the systematic area-wide release of the sterile males by air over defined 
areas, where they mate with wild females resulting in no offspring and a declining 
pest population. SIT technique is already used to control populations of many 
insecticides of agricultural and veterinary importance worldwide. The evaluation of 
this method for Greece has already begun since the autumn 2018 in the area of 
Vravrona (Municipality of Markopoulo) against the Aedes albopictus (Diptera: 
Culicidae). The main purpose of this pilot technique is to dramatically reduce 
mosquito populations at levels that do not cause significant nuisance, also to prevent 
the transmission / spread diseases. In Vravrona area since the beginning of 2018 
entomological period, an oviposition network has been set up to record the natural 
population of Ae. albopictus, to provide input for the mass rearing and to evaluate the 
effectiveness of the SIT method. Male sterilization is done by methods based on the 
use of radioactivity, mainly X-rays (from machines similar to those found in hospitals 
and medical centers) and not by genetic methods. Enough sterile males were 
released once a week to overwhelm the wild population. Mosquito eggs collected 
with ovitraps were then transferred to BPI for counting, hatching (following a 
successful hatching protocol ranging from 95% to 100%) and counting of hatched 
and unhatched eggs of Aedes albopictus. The results revealed a significant reduction 
of hatchability in the area where the sterile technique was applied in comparison to 
control area. 
 
This study was supported by Region of Attica, LIFE CONOPS project and International Atomic Energy Agency 
(IAEA). The project entitled ”A systematic surveillance of vector mosquitoes for the control of mosquito- borne 
diseases in the Region of Attica" financed by the Region of Attica. The project LIFE CONOPS (LIFE12 
ENV/GR/000466) funded by the European Commission in the framework of the programme LIFE + Environment 
Policy and Governance (www.conops.gr). The TC Project RER/5/022 “Establishing Genetic Control Programmes 
for Aedes Invasive Mosquitoes” financed by IAEA. 
 
Keywords: Aedes albopictus, sterile insect technique, insect pest control. 
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Phlebotomine sand flies constitute a group of haematophagous insects of great 
medical and veterinary importance. Despite the significant knowledge on the biology 
and behavior of adult sand flies in the wild, there is little information available on the 
ecology of their larval stages due to difficulties of detecting them in the soil. So 
far, investigations on sand fly breeding sites have been based on methods to catch 
emerging adults or on microscopic examination of the soil for the presence of 
immatures, neither of which is very precise or efficient for studying immatures in the 
field. Thus, there is a need for a better method to detect, identify and quantify 
immatures in soil samples. To address this issue we developed a novel molecular 
genetic approach for the detection of sand fly larval DNA within soil samples. Different 
numbers of larvae of Phlebotomus papatasi (Diptera: Psychodidae) and P. tobbi 
(alone or in combination), were mixed with soil and analyzed to identify and quantify 
the sand flies. By modifying already existing soil DNA extraction protocols in 
combination with a real-time PCR using speciesspecific primers, we successfully 
detected as little as one larva/40 ml of soil. We could also distinguish the two species 
of sand flies. This method should be very useful for increasing our knowledge of sand 
fly larval ecology in the field, and thus help develop more efficient, targeted control 
strategies against Phlebotomus sand flies. 
 
Keywords: soil, larva, identification, sand flies.  
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Mosquitoes can be possibly exposed to extremely high temperatures during 
summer in Greece and other Mediterranean countries. Data on the impact of heat-
stress on survival and biological parameters of mosquitoes is lacking in the literature. 
For this purpose, we investigated the effects of heat-shock on survival, 
developmental time, adult longevity and egg production of one of the major West Nile 
Virus vectors, Culex pipiens molestus (Forsskål) (Diptera: Culicidae). Eggs, larvae, 
pupae and adults of both sexes were exposed to 25oC (control), 36, 37, 38 and 39oC 
for 30, 60 and 120 min and were then maintained at standard temperature conditions 
(25oC). Lethal temperatures (LT50s) for all developmental stages were also 
calculated. According to our results, survival rates of adults and pupae declined 
significantly with the increase in time of exposure at heat-shock temperatures 37 and 
38oC. All developmental stages of the species were killed after exposure at 38oC for 
120 min and 39oC at any tested duration, with the exception of a small percentage of 
female adults and larvae which survived at 39oC for 30 min. Eggs, pupae and adults 
presented similar lethal temperatures that killed 50% (LT50) of the subjected to 
thermal stress insects while larvae seemed to be the most resistant developmental 
stages with higher values of LT50. A negative effect on developmental time, adult 
longevity and egg production after exposure of adults and pupae at high 
temperatures for 30, 60 and 120 min, was observed. The same phenomenon was 
noted after 2nd, 3rd and 4th instar larvae were exposed to high temperatures for 30 
and 60 min. In the contrary, when 1st instar larvae were subjected to high 
temperatures for 30 min, only adult longevity was significantly reduced compared to 
the control. To sum up, our results indicate the significant impact of heat-stress to 
mosquitoes which can lead to further investigations on a potential use of high 
temperatures to control medically important pests. 
 
Keywords: egg production, heat shock, longevity, mosquito, survival. 
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The Asian tiger mosquito, Aedes (Stegomyia) albopictus (Skuse) (Diptera: 
Culicidae), is an invasive species of great health importance because it can transmit 
numerous serious human diseases such as dengue virus and Chikungunyavirus, as 
well as nematodes of the genus Dirofilaria. In Greece, the Ae. albopictus was first 
identified in Corfu in 2003. Since then, and according to official specimens identified 
at the Benaki Phytopathological Institute (BPI) and at the Hellenic National School of 
Public Health (NSPH), Ae. albopictus has been located in many areas of our country 
including Kavala. The region of Kavala due to its geographical position in the northern 
part of the country but also owing to the relief of its area, with the coexistence of very 
large water areas and significant forest regions is a case of special entomological 
interest. For this purpose, from July 2016 until today, the entomological monitoring of 
this species has been implemented in various parts of the city of Kavala by using egg 
laying traps. More specifically, ovitraps were placed once a month for a period of 
seven days, and thereafter, the mosquito eggs that were collected were shipped to 
BPI in order to hatch according to a special protocol. Identification of the species 
were done at the adult stage with the help of special identification keys. The results 
so far show, on the one hand, that the only invasive species found in the city of Kavala 
is Ae. albopictus and on the other hand draw conclusions on its seasonal variation 
from 2016 to 2019. 
 
Keywords: Aedes albopictus, invasive species, entomological surveillance, ovitraps, 
Kavala. 
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The Asian tiger mosquito, Aedes (Stegomyia) albopictus (Skuse, 1895) 
(Diptera: Culicidae), is considered as one of the most invasive species in the world. 
It tends to proliferate in small, often man-made bodies of water, largely present in 
urban private areas. Except the public areas (e.g. catch basins, rivers, streams 
etc), private areas are also comprised of a large number of private areas with 
numerous water containers that serve as breeding sites for the Asian tiger 
mosquito. Given the fact that private areas are not always accessible for control 
measures from responsible authorities, resident-based management (i.e. breeding 
source reduction) is considered as the most effective tool in the context of 
Integrated Vector Management. In the current study, “door-to-door” education 
campaigns that conducted the last 2 years by Benaki Phytopathological Institute 
are presented. The primary aim of our study was to evaluate the efficacy of 
resident education on the reduction of the number of breeding sites and the 
population of Ae. albopictus. Results revealed that only a minority of residents 
knew where mosquitoes are breeding in urban areas (18.6%) and only 46% felt 
that residents had any responsibility for managing breeding habitat. Our findings 
strongly indicated that the presence of scientific staff inspecting possible habitats 
in their properties, could be enough to stimulate practices towards source 
reduction. In areas where the “door-to-door” campaign was implemented to all 
residents resulted in a considerable reduction in the number of eggs in the targeted 
area.  
 
This study was supported by Region of Attica and LIFE CONOPS project. The project entitle ”A systematic 
surveillance of vector mosquitoes for the control of mosquito- borne diseases in the Region of Attica" financed 
by the Region of Attica. The project LIFE CONOPS (LIFE12 ENV/GR/000466) funded by the European 
Commission in the framework of the programme LIFE + Environment Policy and Governance 
(www.conops.gr).  

 
Keywords: Aedes albopictus, integrated mosquito management, door-to-door, 
community participation. 
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Among the invasive mosquito species (IMS) the Asian tiger mosquito, Aedes 

(Stegomyia) albopictus (Skuse 1894) (Diptera: Culicidae), is the most famous in 
Europe since it has been stablished in many countries. Several IMS are well-known 
vectors of diseases, such as Chikungunya, Dengue and Zika virus. With a view to 
record the IMS at the main entry points of Greece, we managed to establish a 
permanent oviposition monitoring system in Attica (Athens International Airport and 
the Piraeus Container Terminal), Chania (Chania Airport, Port of Souda) and 
Thessaloniki (Thessaloniki Airport (SKG) and Port of Thessaloniki). In all points of 
entry (PoEs), except Airport in Chania, surveillance took place monthly with ovitraps 
from 2014 until 2018. Collected eggs were hatched (following a specific hatching 
protocol) and adults were morphologically identified with dichotomous identification 
keys and then a simple random sample stored for subsequent molecular 
identification. Especially for the airport in Chania, a geodatabase was developed with 
the number of adult mosquitoes and eggs per trap in the area of Chania (Crete), 
which was updated weekly. Based on this, ordinary Kriging was used to spatially 
interpolate the monthly average number of eggs per ovitrap for 2017 entomological 
period. Identification confirmed that all collected specimens were Ae. albopictus 
indicated the absence of new IMS, such as Ae. aegypti. Finally, the results show the 
variation of the population of Ae. albopictus throughout each entomological period as 
well as comparisons between years. 
 
This study was supported LIFE CONOPS project. The project LIFE CONOPS (LIFE12 ENV/GR/000466) funded 
by the European Commission in the framework of the programme LIFE + Environment Policy and Governance 
(www.conops.gr).  
 

Keywords: Asian tiger mosquito, Aedes albopictus, Aedes aegypti, entomological 
surveillance, ovitraps. 
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Controlling Vector Borne Diseases in Greece is a priority for the public health and 

tourism economy sectors. The spatio-temporal spread and population dynamics of 
mosquito species, the presence and circulation of pathogens in vectors, animals and 
humans and the vector resistance to insecticides are recorded and analyzed in 
entomological and epidemiological surveillance programs. However, valuable 
information is often compartmentalized and scattered in regional health district offices 
and is only partially accessible or refers solely to certain periods of time when 
respective surveillance programs were active. Under the supervision and financing 
of the Region of Crete we developed an intelligent interactive geo-spatial information 
platform for entomological and epidemiological information on mosquitoes/insects of 
public health importance and the diseases they transmit. Through the use of 
"Geographic Information Systems" (GIS) technologies and geospatial models, the 
platform will provide users with geo-spatial analyses and forecasts. The results will 
be displayed on interactive thematic maps, statistical charts and reports based on 
user friendly search platforms. The VectorMap-GR platform currently pertains to 
Crete, but is "ambitious" to be further developed, incorporating additional geospatial 
analysis (GIS interpolation) for viewing and analyzing data throughout Greece so that 
it can be utilized by other Regions and contribute further to mosquito and Vector 
Borne Disease control. 
 
Keywords: diseases, Greece, platform, vector-borne, VectorMap-GR. 
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Under the auspices of the Region of Crete, systematic entomological surveillance 
is conducted in the 4 prefectures of Crete, for the scientific support of the vector 
control programs. Actions include: (1) monitoring the population dynamics and 
molecular species composition of the mosquito populations, (2) the presence and 
intensity of vector borne diseases (including pathogens such as malaria/plasmodium 
parasites and West Nile Virus / WNV) and (3) mosquito resistance, or the risk of 
developing resistance, to insecticides. In addition, the potential circulation of WNV is 
also monitored systematically in chickens. The results so far show: a) the dominant 
presence of Culex pipens (Diptera: Culicidae) (primary WNV vector) in all 4 
prefectures of Crete, b) presence of Aedes albopictus (Diptera: Culicidae) throughout 
Crete, mainly in the west, c) the relatively small presence of potential malaria vector 
Anopheles sp. (An. claviger) (Diptera: Culicidae), mainly in SE Crete (c) the high 
frequency of pyrethroid resistance mutations (L1014F / C) > 70% in Cx. pipiens and 
Ae. albopictus (I1532T, F1534C) populations but not in Anopheles d) the absence of 
resistance or risk/danger for resistance development (presence of I1043L / M 
mutations in the chitin synthase gene) against the larvicide Diflubenzuron in Cx. 
pipiens and Ae. albopictus (e) detection of antibodies against WNV in 4 of the 233 
chicken blood serum samples analysed in 2018, in close proximity to areas where 
human cases were recorded, and the non detection of antibodies in the 105 samples 
analysed to date from 2019, f) the non-detection of WNV or other viruses of the family 
Flaviviridae or any malaria parasites in Cx. pipiens and Anopheles mosquitoes 
respectively. All data recorded are integrated into an interactive geo-spatial 
information platform, VectorMap-GR for optimal monitoring and control of the 
mosquitoes and the diseases they transmit. 
 
Keywords: entomological surveillance, Culex pipens, Aedes albopictus, resistance, 
West Nile Virus. 
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After the first description of Aedes cretinus (Skuse) (Diptera: Culicidae) from 
specimens from Crete in 1921, little research reported on the presence of the species 
in Greece, mostly during the last 10 years. As a result of Aedes albopictus occurrence 
in Greece and under the framework of LIFE CONOPS project (www.conops.gr), from 
2014 several entomological surveillance activities were implemented for the 
presence of invasive mosquito species (IMS) in Greece. 

The presence of Ae. cretinus confirmed from collected adults (BG-sentinels, 
specimens from citizens) and/or adults that emerged in the laboratory (eggs collected 
with the use of ovitraps in the frame of LIFE CONOPS). Our surveillance network 
provides us information about the presence of Ae. cretinus and its possible 
displacement by Ae. albopictus.  

Based on our IMS collections, Ae. cretinus has been recorded only in two areas in 
Greece: in Rethymno (regional unit of Crete) and in Leros island. 
 
This study was supported LIFE CONOPS project. The project LIFE CONOPS (LIFE12 ENV/GR/000466) funded 
by the European Commission in the framework of the programme LIFE + Environment Policy and Governance 
(www.conops.gr).  
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Leishmaniases constitute parasitic human and animal diseases with a worldwide 
distribution, transmitted by the dipteran vectors Phlebotomine sand flies (Diptera: 
Psychodidae). Several areas of Greece, including Attiki, are endemic in canine 
leishmaniasis, with dogs being considered the main reservoirs of Leishmania species 
whereas there are also sporadic human cases reported. Leishmania infantum is the 
etiological agent of visceral (VL) and cutaneous leishmaniasis (CL) in Greece, where 
both diseases are endemic. In the present study, the species composition, the 
seasonal distribution and the potential detection of Leishmania parasites were 
examined in wild collected sand flies from the region of Attiki from 2017-2018. In total 
8 steady locations, widely distributed in Attiki, were sampled weekly with BG Sentinel 
traps from March to November. In 2017, 545 sand flies were collected whereas 483 
sand flies were collected in 2018. Five sand fly species were identified using both 
morphological and molecular techniques. Phlebotomus tobbi was the most prevalent 
species with the remaining specimens belonging to the species P. neglectus, P. 
simici, P. papatasi and Sergentomyia minuta. Leishmania DNA was detected in sand 
flies trapped in both years of the survey. In particular, two Leishmania species were 
identified in collected specimens from 2017, i.e. L. tropica and L. infantum, whereas 
only L. infantum DNA was detected in sand flies collected in 2018. This is the first 
time that L. tropica has been detected in naturally infected sand flies from the region 
of Attiki as well as in central Greece, while previously it has only been detected in 
Central Macedonia (Northern Greece) in sand flies collected from refugee camps.  
 
This study was partially supported by the Region of Attica and LIFE CONOPS project. The project entitled ”A 
systematic surveillance of vector mosquitoes for the control of mosquito- borne diseases in the Region of Attica" 
financed by the Region of Attica. The project LIFE CONOPS (LIFE12 ENV/GR/000466) funded by the European 
Commission in the framework of the programme LIFE + Environment Policy and Governance (www.conops.gr).  
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Phlebotomine fly seasonal and circadian population dynamics depend on many 
environmental factors, primarily temperature and humidity. Nonetheless, the factors 
influencing fluctuations in species composition are more uncertain. To investigate 
changes in species composition, we set adult fly traps in three different locations in 
Thermi (Thessaloniki, Greece). Collections were carried out in July 2014 and 2016. 
Females of all Phlebotomus species were tested for the presence of Leishmania 
parasites in both years. Six species and 860 specimens were recorded in the 
investigated area.  Leishmania positive specimens were detected only in 2014. The 
removal of potential reservoir hosts (dogs) from site 2 at the end of 2014 significantly 
changed the species composition of Phlebotomine flies as well as prevalence of 
Leishmania pathogens. Most likely variation in Phlebotomine fly species composition 
and population dynamics is correlated with reservoir host presence. 
 
Keywords: Leishmania spp., Phlebotomus spp., population dynamics, reservoir-
host, sandflies.  
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 Novel granular soil insecticides by Sipcam Hellas 
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The implementation of strict EU regulations, led to the ban of several active 
ingredients which were used as seed dressing. It is evident that there was an urgent 
need for new, efficacious insecticides that would comply with the new demands for 
safety and efficacy. Soil insects control is primarily achieved at present, with granular 
soil insecticides. Sipcam Hellas has launched Zippy Ultra and Trika Expert 
insecticides (a.i. lambda cyhalothrin 0,4% w/w), with broad spectrum of action in 
many insect species such as cutworms, cockchafer, wireworms, diabrotica larvae, in 
a wide variety of crops. These pesticides comply with the modern demands for high 
safety to the user and the environment which are in force in the EU. Furthermore, 
they are characterized by high efficiency and long residual activity in the target 
insects, as it has been proved by many large scale trials and commercial applications. 
 
Keywords: Sipcam, Trika, Zippy, soil insects. 
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