
 
 

14 



 
 
 
 
 
 
 

 
 

 
 
 

SYNGENTA HELLAS Α.Ε.Β.Ε.

ΕΛΑΝΚΟ ΕΛΛΑΣ ΑΕΒΕ 

DOW AGROSCIENCES EXPORT Α.Ε. 

BASF ΕΛΛΑΣ Α.Β.Ε.Ε.

ΑΝΟΡΓΚΑΧΗΜ Α.Ε.

ΥΠΟΥΡΓΕΙΟΥ ΑΓΡΟΤΙΚΗΣ ΑΝΑΠΤΥΞΗΣ & ΤΡΟΦΙΜΩΝ

ΓΕΩΤΕΧΝΙΚΟΥ ΕΠΙΜΕΛΗΤΗΡΙΟΥ ΕΛΛΑΔΟΣ  
 

ΠΕΡΙΦΕΡΕΙΑΚΗ ΕΝΟΤΗΤΑ ΑΡΓΟΛΙΔΑΣ

  

ΓΕΩΤΕΧΝΙΚΟΥ ΕΠΙΜΕΛΗΤΗΡΙΟΥ ΕΛΛΑΔΟΣ-ΠΑΡΑΡΤΗΜΑ 
ΠΕΛΟΠΟΝΝΗΣΟΥ  & ΔΥΤΙΚΗΣ ΣΤΕΡΑΙΑΣ ΕΛΛΑΔΟΣ

ΔΗΜΟΥ ΝΑΥΠΛΙΕΩΝ

ΣΥΛΛΟΓΟΥ ΓΕΩΠΟΝΩΝ ΑΡΓΟΛΙΔΑΣ

BAYER ΕΛΛΑΣ Α.Β.Ε.Ε.

ΝΤΥ ΠΟΝΤ ΕΛΛΑΣ Α.Ε.

ΧΕΛΛΑΦΑΡΜ Α.Ε. 

Κ+Ν ΕΥΘΥΜΙΑΔΗ Α.Β.Ε.Ε. 

ΑΛΦΑ ΓΕΩΡΓΙΚΑ ΕΦΟΔΙΑ Α.Ε.Β.Ε. 

ΒΙΟΡΥΛ Α.Ε.

BIO-INSECTA

KOPPERT  HELLAS
BIOLOGICAL SYSTEMS

ΑΝΑΠΛΑΣΗ ΤΟΠΙΟΥ Ε.Π.Ε.

ΒΙΟΕΦΑΡΜΟΓΕΣ ΕΛΕΥΘΕΡΙΟΥ & ΣΙΑ Ε.Ε. 

VETERY SERVICE HELLAS

ΚΩΣΤΕΛΕΝΟΣ ΦΥΤΩΡΙΑ

COPY CITY ΕΠΕ

  

   

 

 



  iii 
 

  
E  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 

 

 

14 



    
        

   

      

      

        

        

        
        

        



.  

-

  





–

M. Hall ...............................................................................................  3 

F. Porcelli .....................................................................................................................  9 

Rhynchophorus ferrugineus  
(Coleoptera: Curculionidae

.............................................................................  12

Tuta absoluta (Lepidoptera: Gelechiidae
Macrolophus pygmaeus  

Nesidiocoris tenuis (Heteroptera: Miridae)
Bacillus thuringiensis

...............................  15

Tuta absoluta (Lepidoptera: 
Gelechii

........................................................................  17

Eutetranychus orientalis (Acari: Tetranychidae)
- ..............................  20

Paysandisia archon  
(Lepidoptera: Castniidae)

...............................................  24

Paysandisia archon (Lepidoptera: Castniidae)

...........................................................................  27

Paysadisia archon  
(Lepidoptera: Castniidae) Rhynchophorus ferrugineus  
(Coleoptera: Curculionidae

..............................  30



viii 14

E Phoenix theophrasti
Rhynchophorrus ferrugineus (Coleoptera: Curculionidae)   

Steinernema carpocapsae  

Ó. Dembilio, J.A. Jacas ................  34

  
Rhynchophorus ferrugineus (Coleoptera: Curculionidae)

...........................................  36

H Rhynchophorus  
ferrugineus (Coleoptera: Curculionidae) 

.................................................................................  41

Tuta absoluta (Lepidoptera: Gelechii
indoxacarb Rynaxypyr® 

J.L. Rison, A. Bassi, L.A. Teixeira ......  44

Lasioptera
Harris............  47

or............................................................................  49

– 

Aphis illinoisensis (Hemiptera: Aphididae):

........................  55

.......................................................  58

Ceratitis capitata (Diptera: 
Tephritidae),

J.R. Carey ...................................................................................  60

Ceratitis capitata  
(Diptera: Tephritidae) 

A ............................................................  62



ix

Ceratitis capitata (Diptera: Tephritidae)
...............................................  65

Hayward

  
...................................................................................  67

Anarsia lineatella  
(Lepidoptera: Gelechiidae) 

- .....................................  71

-

- .....................  75

Bracon brevicornis (Hymenoptera: Braconidae), 
Ephestia kuehniella  

(Lepidoptera: Pyralidae) 
- ............................  78

.....................................................  80

Helicoverpa armigera  
(Lepidoptera: Noctuidae) 

M - ...........................................................  83

Ephestia kuehniella  
(Lepidoptera: Pyralidae) 

– .............................  92

(Diptera: Tephritidae) 

.................................................................................  98

Aphis nerii  

....................................................................  101

- Marchalina hellenica (Hemiptera: Coccoidea:
Marchalinidae)

. Ch. Hodgson .........................................................................................  104



x 14

Propylea quatuordecimpunctata (Coleoptera: Coccinellidae) 
Aphis fabae (Hemiptera: Aphididae)

,
...................................................................................  108

Venturia canescens  
(Hymenoptera: Ichneumonidae

– ..............................  111

Phytoseius finitimus  
(Acari: Phytoseiidae)

.........................................  117

........................................................  119

Eutetranychus  
orientalis (Acari: Tetranychidae)

. .................................................................................................................  122 

- 

K

...........................................................................................................  127

Bactrocera oleae (Diptera: Tephritidae): 

A ................................................................................  136

C. Santiago-Alvarez, A. Ariza, C. Campos E. Quesada-Moraga .............................  139

Closterotomus (Calocoris) trivialis 
(Hemiptera: Miridae

A. Amara..........................................................................................  141

- -
Tetranychus urticae (Acari: Tetranychidae)

................................................................................................................  143

........................................................  146



xi

Ceratitis capitata (Diptera: Tephritidae), 

.........................................................................................................  149

Ceuthorrhynchus pallidactylus  
(Coleoptera: Curculionidae) 
K.B E ...................................................................  151

Dasyneura oleae (Diptera: Cecidomyiidae) 
E A K.B N ....................................  153

Thaumetopoea pityocampa  
(Lepidoptera

K. K N
...................................................................................................  155

Papilio machaon (Lepidoptera: Papilionidae) Philaenus spumarius  
(Hemiptera: Aphrophoridae)

. , . , . , . , .   
...............................................................................................................  158

 – – 

-

................................................................................................................  163

A. Delfs, N. Hanschke, J. Schmidl, . . ..................................  173

Phytoseiidae (Acari: Mesostigmata) 

.............................................................................  176

Medicago  

..................................................  178

..................................................................  181

...................................................  184



xii 14

- -

......................................................................................  189

,
...........................  193

pitfall traps) 
....................................................................................  196

...........................................  203

-
(Watermelon mosaic virus, WMV) 

......................................................................  206

............................................................................  209

Chrysomphalus aonidum (Hemiptera: Diaspididae)

A ..............................................................................................................  212

–

Tuta absoluta  
(Lepidoptera: Gelechiidae) 

M. , A. Polack, A T. Guillemaud ..........................  217

Wolbachia  

-
S. Ramos, A.F. Aguiar,

P.A.V. Borges, M. Khadem, A. Lattore ..........................  219

Sesamia nonagrioides  
(Lepidoptera: Noctuidae)

.................................................................................  222

BPA
................................................................  225



xiii

Typhloseiulus  
(Acari: Phytoseiidae) 

. . , . . . .......................................................  232

Rhynchophorus ferrugineus 
(Coleoptera: Curculionidae) –  

..............................................  235

CK Ceratitis capitata  
(Diptera: Tephritidae stress

, A. Baier, R. Szyszka - ...................................  238

Trialeurodes vaporariorum (Hemiptera: Aleyrodidae) 
I. Ovcarenco, K A ........................  241

......................................................................................................................  243

b ITS2-rDNA
Rhynchophorus ferrugineus (Coleoptera: Curculionidae)
R.A.A.M. El-Mergawy, A.M. Al Ajlan, N. Abdalla, . , C. Capdevielle-Dulac, 

. . , J.F. Silvain and M.I. Nasr .................................................................  245

Rhagoletis cingulata (Diptera: Tephritidae)
, , K. Koppler, , H. Vogt,  

, - ...................................  248

Coccinella septempunctata L. (Coleoptera: Coccinellidae)
..........................  252

Drosophila melanogaster (Diptera: Drosophilidae) 

. , K-W. Kim, L. Kraaijeveld  F. Jiggins.......................................................  254

K
...........................................................................................  257



xiv 14

X ....................  263

Aedes albopictus (Diptera: Culicidae)

...........................  266

WNV Culex pipiens (Diptera: Culicidae)   
Aedes albopictus (Diptera: Culicidae) 

B.G. Silva, A
J. Pinto .......................................................................  269

Diptera: Culicidae)

.....................................................................................  272

Culex pipiens (Diptera: Culicidae)

N.
 ……………………………………………………….. 274

Wolbachia. 
..................................................................................................................  276

Diptera: Culicidae
.......................................................  279

Nepeta parnassica
Aedes cretinus Culex pipiens (Diptera: Culicidae) 

............................................................................................  282

Culex pipiens (Diptera: Culicidae) 

..........................................................................  284

Juniperus
Culex pipiens (Diptera: Culicidae) 

- ,
.....................................................................  287

.............................................................  289



xv

Coccinella septempunctata, Hippodamia variegata
Hippodamia (Semiadalia) undecimnotata (Coleoptera: Coccinellidae) 

Myzus persicae (Hemiptera: Aphididae) 

.............................  293

IGP
Macrolophus pygmaeus Nesidiocoris tenuis 

(Hemiptera: Miridae) 
. ...............................................  296

Nephus includens  
Cryptolaemus montrouzieri (Cole ptera: Coccinellidae)

– ............................................  299

..........................  301

Dysaphis crataegi (Hemiptera: Aphididae)   
Harmonia axyridis  

(Coleoptera: Coccinellidae) 
......................................................  304

Plodia interpunctella  
(Lepidoptera: Pyralidae) 

A ..............  306

, Diaphorina citri (Hemiptera: Psyllidae) 
A.E. , R.H. Serikawa, A.W. Schumann  M.E. Rogers..........................  309

Beauveria bassiana, Metarhizium anisopliae Isaria fumosorosea  
Sesamia nonagrioides (Lepidoptera: Noctuidae)

.............................  311

Pectinophora gossypiella (Lepidoptera: Gelechiidae) 
......................................  314

RAK RAK
Adoxophyes orana (Lepidoptera: Tortricidae), Anarsia lineatella  

(Lepidoptera: Gelechiidae) Grapholitha molesta (Lepidoptera: Tortricidae) 

..............................................................................................................  316

Bacillus thuringiensis  
subsp. kurstaki Beauveria bassiana   



xvi 14

Metarhizium anisopliae Sesamia nonagrioides  
(Lepidoptera: Noctuidae)

.............................  318

Amblyseius swirskii (Acari: Phytoseiidae)   
Macrolophus caliginosus (Hemiptera: Miridae) 

....................................................................................  321

Macrolophus pygmaeus (Heteroptera: Miridae)
Eutetranychus orientalis

Tetranychus urticae (Acari: Tetranychidae) 

...............................................................................................................  324

Iphiseius degenerans  
(Acari: Phytoseiidae) Tetranychus urticae Eutetranychus orientalis 
(Acari: Tetranychidae) 

.............................................................................................................  326

E
...........................................................................................................  328

Rhodotorula glutinis  
Rhodotorula rubra

........................................................................................  331

, Bactrocera oleae (Diptera: Tephritidae), 

..................................................................................  332

Paecilomyces lilacinus (Deuteromycetes)   
(Meloidogyne spp., Nematoda: Heteroderidae) 
I E. K ...........................................................................  335

Aphis fabae 
(Hemiptera: Aphididae)

..................................................................................................  339

, Cydia pomonella (Lepidoptera: Tortricidae)
RAK-3 

......................................................................................  342



xvii

8

.......................................................................................  347

Calliptamus barbarus barbarus  
(Orthoptera: Acrididae) 

.............................................................................  350

Tetranychus urticae (Acari: Tetranychidae)   

A .........................................................................................  353

Tetranychus urticae (Acari: Tetranychidae) 

......................................................................................  362

LD50s metaflumizone  
Helicoverpa armigera (Lepidoptera: Noctuidae), Spodoptera exiqua  

(Lepidoptera: Noctuidae) Leptinotarsa decemlineata  
(Coleoptera: Chrysomelidae)

. . , . . . .................................................  364

Emamectin benzoate

...............................................  367

Cyantraniliprole (CyazypyR™ Dupont™) 

J.A. Wiles, I.B. Annan , H.E. Portillo, J.L. Rison, A. Dinter,
N.M. Frost ............................................................................................  370

Movento 150 OD - 

- ....................................  372

BIOACT

B. Hitzberger ................................................................................................................  376

Bactrocera oleae
(Dip

  

................................................................................................  378



xviii 14

Helicoverpa armigera (Lepidoptera: Noctuidae)

- ......................................................................  380

Myzus persicae (Hemiptera: Aphididae)  

................................................  383

Trialeurodes vaporariorum (Homoptera: Aleurodidae)   
imidachloprid thiacloprid

. . , . , . , . , . .   
............................................................................................................  386

spinosad  
Frankliniella occidentalis  

(Thysanoptera: Thripidae) 

.................................................................................  388

Tanymecus dilaticollis  
(Coleoptera: Curculionidae

........................................................................  390

.................................................................................................  393



Ειδική Εισήγηση 

Ιατροδικαστική
Εντομολογία





Ειδική Εισήγηση – Ιατροδικαστική Εντομολογία 3

Μπορούν τα έντομα να συμβάλλουν στην εξιχνίαση εγκλημάτων; 
 
 

Σ. ΣΩΤΗΡΑΚΗ1 και M. HALL2 
 

1Ινστιτούτο Κτηνιατρικών Ερευνών Θεσ/νικης, ΕΘΙΑΓΕ 
2Department of Entomology, Natural History Museum London 

 
 

Η Ιατροδικαστική Εντομολογία είναι η συλλογή και μελέτη εντομολογικών 
δεδομένων που έχουν σκοπό να συμβάλλουν στην έρευνα ενός εγκλήματος. Τα 
έντομα που εμφανίζουν τη σπουδαιότερη ιατροδικαστική σημασία είναι ορισμένες 
οικογένειες μυγών (π.χ. Calliphoridae) και ειδικότερα τα προνυμφικά τους στάδια 
επειδή αναπτύσσονται συχνότερα σε πτώματα, εισβάλλουν στο σώμα πολύ 
γρήγορα μετά το θάνατο και σε μεγάλους αριθμούς από ότι άλλες ομάδες εντόμων, 
και συνήθως παρέχουν ακριβείς πληροφορίες σε ότι αφορά το χρόνο θανάτου. Έτσι 
λοιπόν, η ταξινόμηση και ταυτοποίηση εντομολογικών δειγμάτων από 
ιατροδικαστικά περιστατικά, ο προσδιορισμός της ηλικίας τους, σε συνδυασμό με τη 
διαδοχή των διαφόρων ειδών εντόμων σε ένα πτώμα (succession) αποτελούν τις 
αρχές της ιατροδικαστικής εντομολογίας, σύμφωνα με τις οποίες μπορεί αντληθούν 
πληροφορίες που αφορούν τις συνθήκες θανάτου.  

Υπάρχουν πολλές δυνατότητες απόδοσης των στοιχείων που προκύπτουν από 
μία τέτοια μελέτη αλλά η κύρια χρήση αυτών είναι στο να υπολογισθεί το 
μεταθανάτιο χρονικό διάστημα (post-mortem interval- PMI). Σε πολλές περιπτώσεις 
μάλιστα, τα έντομα μπορεί να αποτελέσουν και τα μοναδικά διαθέσιμα στοιχεία που 
μπορούν να δώσουν πληροφορίες για το χρονικό αυτό διάστημα. Επομένως, η 
παρουσία των εντόμων (όπως είναι οι διάφορες μύγες και οι προνύμφες τους) στο 
τόπο του εγκλήματος, πρέπει να θεωρούνται αποδεικτικά στοιχεία όπως για 
παράδειγμα είναι οι λεκέδες από αίμα, τα αποτυπώματα, οι τρίχες, οι ίνες ή όποιο 
άλλο βιολογικό υλικό τυχόν συλλεχθεί στο τόπο του εγκλήματος ή κατά τη 
νεκροτομή. Απαραίτητη προϋπόθεση βέβαια για να συμβεί κάτι τέτοιο είναι να έχει 
εξασφαλιστεί η ακριβής και επιστημονική προσέγγιση στο θέμα ιδιαίτερα σε ότι 
αφορά τη συλλογή και συντήρηση των δειγμάτων εντόμων που λαμβάνονται κατά 
περίπτωση καθώς επίσης και το ικανό δίκτυο των συνεργαζόμενων επιστημόνων. 

Στο σημείο αυτό πρέπει επίσης να τονιστεί ότι η όποια παρουσία εντόμων σε 
κάποιο συγκεκριμένο περιστατικό εξαρτάται άμεσα από το συγκεκριμένο 
οικοσύστημα και τις κλιματικές συνθήκες της περιοχής. Από τα παραπάνω 
συνάγεται ότι η κάθε χώρα πρέπει να δημιουργήσει τη δική της βάση δεδομένων σε 
ότι αφορά τα είδη των εντόμων και το ρυθμό ανάπτυξης τους έτσι ώστε να 
μπορέσει να εγγυηθεί ένα αξιόπιστο επίπεδο έρευνας και εφαρμογής.  

Στη παρούσα εργασία γίνεται μια αρχικά μια παρουσίαση των ειδών και της 
βιολογίας των μυγών που τρέφονται με ζωντανούς ιστούς και προκαλούν νοσήματα 
στα ζώα και στον άνθρωπο που ονομάζονται «μυιώσεις» καθώς και των ειδών 
εκείνων που τρέφονται με ιστούς σε αποσύνθεση και χρησιμεύουν κατά κύριο λόγο 
στην ιατροδικαστική. Στη συνέχεια γίνεται παρουσίαση ενός πραγματικού 
περιστατικού εξιχνίασης του χρόνου θανάτου με τη βοήθεια των εντόμων.  

Με βάση τα εντομολογικά δεδομένα οι αστυνομικές αρχές μπορούν να 
εστιαστούν σε ή να αποκλείσουν συγκεκριμένους υπόπτους σε περίπτωση 
δολοφονίας. Αλλά και εκτός από περιπτώσεις θανάτου η ιατροδικαστική 
εντομολογία βρίσκει εφαρμογές σε περιπτώσεις που αφορούν μολυσμένες τροφές, 
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απάτη, εκβιασμό, παγίδευση/κλοπή αγρίων ζώων ακόμη και παραμέληση/ 
κακοποίηση παιδιών και ηλικιωμένων. 

Τέλος, σε ότι αφορά την Ελλάδα και τη δυνατότητα εφαρμογής δεδομένων που 
προκύπτουν από την Ιατροδικαστική Εντομολογία το γεγονός είναι ότι υπάρχουν 
σημαντικές ελλείψεις και ότι προς το παρόν δεν εφαρμόζεται επίσημα στην έρευνα 
των εγκλημάτων. Μια τέτοια εφαρμογή προϋποθέτει τη δημιουργία ενός 
προγράμματος έρευνας που θα καταγράψει όλα αυτά απαραίτητα στοιχεία που θα 
αφορούν καθαρά τον Ελληνικό χώρο και θα εκπαιδεύσει νέους επιστήμονες στο 
γνωστικό αυτό αντικείμενο. Τα αποτελέσματα ενός τέτοιου προγράμματος στη 
συνέχεια θα μεταφερθούν στην πράξη και θα συμβάλλουν στον πιο 
εμπεριστατωμένο έλεγχο της κάθε εγκληματικής ενέργειας κάνοντας και στην 
Ελλάδα την Ιατροδικαστική Εντομολογία πολύτιμο εργαλείο στα χέρια της 
δικαιοσύνης.   
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Can insects really help solve crime?

S. SOTIRAKI1 and M. HALL2

1Veterinary Research Institute, NAGREF, Thessaloniki
2Department of Entomology, Natural History Museum, London

Forensic entomology is the study of insects and other arthropods in relation to 
the law, most commonly to assist in criminal investigations by the interpretation of 
insect evidence in cases of suspicious death. While it offers different type of 
possibilities to the investigator and magistrates, its main use is for the estimation of 
the minimum time since death or post-mortem interval (PMI) to aid forensic 
investigations. In many cases it is the only possibility to obtain any reliable 
information about this important window of time. Therefore insect specimens at a 
crime scene, such as blowfly larvae or adults, must be considered as physical
evidence just as blood stains, fingerprints, hairs, fibres, or any other biological 
material and should be processed as evidence at the crime scene examination as 
well as at the autopsy. A systematic, quality assured approach should exist for 
collection and preservation of entomological samples and a competent 
collaborating network of investigators, magistrates and scientists should be 
established. During this presentation a background is given to the blowflies and 
fleshflies that feed on living flesh, causing a disease known as myiasis, and those 
that feed on dead flesh, thereby providing evidence at a crime scene. Taking an 
anonymous case as an example, we describe some of the methods and research 
that use insect evidence to establish a minimum time since death in cases of 
murder and suicide. Armed with a time of death, police can associate or exclude 
suspects with a crime scene. Insect evidence can even provide information on 
manner and place of death and post-mortem movements of a body. But it’s not all 
about death; forensic entomology can also be applied in cases involving food
contamination, fraud, blackmail, wildlife poaching and trapping, neglect of livestock 
and neglect of children and the elderly.
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Apulia
Basilicata Calabria

Four alien Invasive insects recently introduced in Italy: their pest status and 
control opportunities.

F. PORCELLI

DiBCA Sez. Entomologia e Zoologia, Università degli Studi di Bari Aldo Moro

Global trade among world countries has been greatly enhancing the 
probabilities for alien species to enter new countries. The alien may find, thus, 
possible to invade the destination country rising to a pest status. Such a kind of 
cases occurs several times each year in Italy and very often in EPPO area.

This contribution report the actual status of four alien invasive insect pest 
species in Italy, namely: Anoplophora glabripennis and A. chinensis (Asian 
Longhorned Beetle, ALB & Citrus Longhorned Beetle, CLB); Dryocosmus 
kuriphilus (Oriental Chestnut Gall Wasp) and Aleurocanthus spiniferus (Orange 
Spiny Whitefly). Moreover relevant steps changing a phytophagous insect into a 
pest will be discussed with respect to control opportunities.

Anoplophora glabripennis and A. chinensis (Coleoptera: Cerambycidae). 
Both species are native of Far East and common non-pest insects in Chinese and 
Korean natural woods. The first report in Italy was in 2000 and 2007 for A.
chinensis and A. glabripenis, respectively. Both species are polyphagous on 
amenity and shade trees in productive and urban environment but non susceptible 
host plants do exist. Immature longhorn beetle are xylophagous woodborers 
preferring plant trunk and lower crown (A. glabripennis) or main roots and collar (A.
chinensis). The pests damage urban trees consistently in North and Central Italy. 
The control is mostly based on infested plant felling and destruction, coupled with 
re-planting of non susceptible host species. One egg-parasitoid was introduced in 
Italy with its host.

Dryocosmus kuriphilus (Hymenoptera: Cynipidae). OCGW originates from 
the mainland of China and reported in Italy during 2002. The pest is oligophagous
on species and clones of Castanea. Parthenogenetic female lays eggs in host plant 
bud that will change into a gall and consequently the plants are unable to grow and 
to give fruits. D. kuriphilus is a wood inhabiting non-pest species in nature but is 
quite damaging in sweet chestnut orchards in Italy. Actually, the pest threads all 
the major area of sweet chestnut production, impacting on unattended chestnut 
population also. Torymus sinensis (Hymenoptera: Torymidae) is a promising 
almost specific parasitoid introduced in Italy from Japan to attempt the biological 
control of the pest.
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Aleurocanthus spiniferus (Rhynchota: Aleyrodidae) originates in Far East and 
was firstly reported for EPPO area (Italy) in 2008. The Aleyrodidae are 
polyphagous pests infesting Citrus but also fruit orchards, vineyards and 
ornamental plants in public and private gardens. This pest is the major concern for 
Citrus growers in Mediterranean area today and damages the plants by sucking the 
sap and excreting copious amounts of sugary honeydew. OSW infests also woody 
perennial weeds that are its main refuge today. The pest invaded southern Apulia 
and threads Citrus growing areas in Basilicata and Calabria. Suggested control 
measures comprehend Classical Biological Control by introduction of natural 
enemies from the pest’s area of origin. Unfortunately, this is today impossible in 
Italy because of rule against the introduction of alien species.
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Rhynchophorus ferrugineus
(Coleoptera: Curculionidae

Rhynchophorus ferrugineus (Olivier)
(Coleoptera: Curculionidae

Phoenix canariensis
Washingtonia robusta

R. ferrugineus
. 1). 

R. ferrugineus
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. 

Rhynchophorus 
ferrugineus (Olivier).

Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curculionidae
2011 http://www.bpi.gr/photos/files/cfiles/Rhynchophorus%20ferrugineus%
202011.pdf. 

FAO. 2006. International Standard for Phytosanitary Measures No 9. Guidelines for 
pest eradication programmes. https://www.ippc.int/file_uploaded/
1146658260733_ISPM9.pdf

FAO. 2006. International Standard for Phytosanitary Measures No 14: The use of
integrated measures in a systems approach for pest risk management.
https://www.ippc.int/file_uploaded/1146658667005_ISPM14.pdf

Guidelines for the establishment and implementation of an action plan
against Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curculionidae)  

for each Regional Unit in Greece

A.T. LAGKOURANIS and N.M. KOULIS
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Directorate of Plant Produce Protection, Departement A , Ministry of Agricultural Development and
Food, 150 Syggrou Av. P.C. 176 71 Kallithea, Athens.

The red palm weevil Rhynchophorus ferrugineus (Olivier) (Coleoptera: 
Curculionidae) is one of the most important enemy for plants of Palmae all over the 
word. This harmful organism was detected for the first time in Greece in the 
Prefecture of Heraklion (confirmation in January of 2006). At the end of 2010 the 
demarcated areas designated for the red palm weevil in Greece are indicated on 
the map (Figure 1).

Figure 1. Demarcated areas designated for the red palm weevil in Greece until the end of 
2010 (indicated in red)

Guidelines have been drawn by the Directorate of Plant Produce Protection,
Department A , for the establishment and implementation of an action plan in each 
Regional Unit (R.U.) of the country. R.Us. were categorised proportionally to the 
number of the confirmed outbreaks. The necessary measures and goals in a short, 
middle and long term were described for each category. Annexes, tables, forms 
and photos have been included in the guidelines in order to help the R.Us. to 
establish and implement an action plan.
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Tuta absoluta (Lepidoptera: Gelechiidae)
Macrolophus pygmaeus

Nesidiocoris tenuis (Heteroptera: Miridae)
Bacillus thuringiensis

1 1 2 2,3
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3

Tuta absoluta Meyrick (Lepidoptera: Gelechiidae -

et al., 2010; Roditakis et al.,
Macrolophus

pygmaeus (Rambur Nesidiocoris tenuis Reuter (Heteroptera: Miridae
T. absoluta

N. tenuis

T. absoluta
Bacillus thuringiensis

N. tenuis

absoluta

M. pygmaeus N. tenuis

Desneux, N., E. Wajnberg, K. Wyckhuys, G. Burgio, S. Arpaia, C. Narvaez-
Vasquez, J. Gonzalez-Cabrera, D. Catalan Ruescas, E. Tabone, J. Frandon,
J. Pizzol, C. Poncet, T. Cabello and A. Urbaneja. 2010. Biological invasion of 
European tomato crops by Tuta absoluta: Ecology, geographic expansion and 
prospects for biological control. J. Pest Sci. 83: 197-215.

Roditakis, E., D. Papachristos and N.E. Roditakis. 2010. Current status of the 
tomato leafminer Tuta absoluta in Greece. Bull. OEPP/EPPO 40: 163–166.
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Management of Tuta absoluta (Lepidoptera: Gelechiidae)
with the conservation of the native predators

Macrolophus pygmaeus and Nesidiocoris tenuis (Heteroptera: Miridae)
and combined, limited use, of Bacillus thuringiensis

D. PERDIKIS1, . ARVANITI1, A. PARASKEVOPOULOS2 and . GRIGORIOU2,3

1Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens,
Iera Odos 75, 118 55 Athens, Greece

2Directorate of Rural Economy and Regional Veterinary, El. Venizelou 29, 24500, 
Trifylia, Kyparissia

3Technological University of Cyprus, Department of Agricultural Sciences, Biotechnology and Food 
Science, Archbishop Kyprianou 31, 3036 Limassol

Tuta absoluta Meyrick (Lepidoptera: Gelechiidae) is a new invasive insect-pest 
that may cause significant losses in tomato crops in our country. The aim of the 
current study was to evaluate the importance of the native predators Macrolophus 
pygmaeus (Rambur) and Nesidiocoris tenuis Reuter (Heteroptera: Miridae) in the 
control of T. absoluta in open field tomato crops. It was also searched whether the 
release of N. tenuis in the nursery could contribute in its timely establishment on 
the crop. The study was realized in Trifylia from May until September 2010. It was 
concluded that M. pygmaeus but also N. tenuis can establish early and develop 
populations that contributed considerably in the maintenance of T. absoluta
populations in very low levels, in combination with two sprayings with Bacillus 
thuringiensis. The activity of the predators prevented the further increase of the 
recorded populations of whiteflies and thrips. The release of N. tenuis in the 
nursery contributed substantially in the increase of its numbers in the field in 
comparison to the control plots. This technique can have more positive results in 
the case of crops under cover, where the entry of predators from the natural 
vegetation is difficult. Consequently, the role of native populations of M. pygmaeus
and N. tenuis should be taken into serious consideration in the integrated 
management of T. absoluta. For this aim the tomato crops should be checked 
closely and sprayings with non-selective insecticides should be avoided. 
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metaflumizone.
LC50 LC95)

- chlorpyrifos LC50 ppm LC95
ppm (n=4)

- emamectin benzoate LC50 ppm LC95 
ppm (n=6)

- clorantraniliprole LC50 ppm LC95
ppm (n=9)

- flubendiamide LC50 ppm LC95 
ppm (n=6)

- indoxacarb LC50 ppm LC95
170 ppm (n=9)

- metaflumizone LC50 ppm LC95
ppm (n=6)

- spinosad LC50 ppm LC95
3,23 ppm (n=6)

- cypermethrin LC50 ppm LC95
ppm (n=5)

LC50

indoxacarb
 (LC50 LC50

absoluta

chlorpyriphos,
metaflumizone cypermethrin
LC95 (> 1.800 ppm).

Desneux, N., E. Wajnberg, K. Wyckhuys, G. Burgio, S. Arpaia, C. Narvaez-
Vasquez, J. Gonzalez-Cabrera, D. Catalan Ruescas, E. Tabone, J. Frandon,
J. Pizzol, C. Poncet, T. Cabello and A. Urbaneja. 2010. Biological invasion of 
European tomato crops by Tuta absoluta: ecology, geographic expansion and 
prospects for biological control. J. Pest. Sci. 83: 197-215.

Roditakis, E., D. Papachristos and N.E. Roditakis. 2010. Current status of 
tomato leafminer Tuta absoluta in Greece. EPPO Bulletin 40: 163- 166.
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Susceptibility of tomato borer Tuta absoluta (Lepidoptera: Gelechiidae) 
to registered insecticides

E. RODITAKIS1,2, C. SKARMOUTSOU1,2, M. STAYRAKAKI1, 
TH. TSILVIDOU2 and A. PARASKEYOPOULOS3

1National Agricultural Research Foundation, Plant Protection Institute of Heraklio,
Laboratory of Entomology, Heraklio, Crete

2TEI of Crete, School of Agricultural Technology, Dep. Crop Science, Heraklio, Crete
3Department of Quality and Phytosanitary control, Directorate of Rural Economy and Veterinary of 

Trifilia-Kyparisia, Region of Peloponnese

Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is a major pest of tomato 
crops that was recently established in the Greek territory. Control of the pest relies 
mainly on the use of chemicals. In this study baseline toxicity of register 
insecticides was determined using a novel leaf deep bioassay method, currently 
register as an ‘IRAC approved method’ for T. absoluta. Experiments were 
performed on 4 – 9 populations from Crete and Peloponnesus. The % mortality 
was estimated, on 2nd instar larvae after 72h of exposure and the results were 
analyzed using Probit. 

Low or no heterogeneity was detected in the populations tested, for all 
insecticides. The LC50 and LC95 ranged:

- from 748 to 2,046 ppm (LC50) and from 6,213 to 39,352 ppm (LC95) for 
chlorpyriphos (Pyrinex 25 CS, organophosphate, n=4)

- from 0.06 to 0.13 ppm and from 0.87 to 7.3 ppm for emamectin benzoate (Affirm 
095SG, avermectins, n=6)

- from 0.17 to 0.55 ppm and from 1.41 to 5.70 ppm for clorantraniliprole 
(Rynaxypyr®) (Altacor 35 WG, diamides, n=9)

- from 0.33 to 1.3 ppm and from 3.17 to 23.1 ppm for flubendiamide (Belt 24 WG, 
diamides, n=6)

- from 1.73 to 17.5 ppm and from 17.8 to 170 ppm for indoxacarb (Steward 30 WG, 
oxadiazins, n=9)

- from 31.8 to 122 ppm and from 1,847 to 4,356 ppm for metaflumizone (Alverde 24 
SC, semicarbazones, n=6)

- from 0.16 to 0.26 ppm and from 0.97 to 3.23 ppm for spinosad (Laser 480 SC, 
spinosyns, n=6)

- from 475 to 747 ppm and from 2,792 to 5,418 ppm for cypermethrin (Assist 10EC, 
pyrethroid, n=5)

The variability observed in the LC50 values among the tested populations was 
small (under 5-fold) for all insecticides except for indoxacarb (10-fold difference). A
susceptible reference strain was not available, therefore comparisons with the 
recommended doses on the label were performed. For chlorpyriphos, 
metaflumizone and cypermethrin high LC95 values were observed (> 1.800 ppm).
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Eutetranychus orientalis (Acari: Tetranychidae)
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The presence and treatment measures against the newcomer citrus mite of 
Eutetranychus orientalis (Acari: Tetranychidae) in Argolida

D. DIMOU1, K. SPANOU1, G. RAPTIS1 and D. MARKOGIANNAKI-PRINTZIOU2

1Direction of Agricultural Economy and Veterinary, Regional Unity of Argolida,
Department of  Phytosanitary and Quality Control

2 Benaki Phytopathological Insitute, St. Delta 8,14561 Kifissia, Athens, Greece

The citrus mite Eutetranychus orientalis (Klein) (Acari: Tetranychidae) is 
regarded as quarantine pest in the E.U. It was first recorded in Greece from Attica 
region, in 2001. Under the conduction of the Official Survey Programme for the 
identification of protected zones, directed by the Ministry of Rural Development and 
Food, the presence of the mite was detected on September 2010 in a field in the 
region of Iria, Regional Unity of Argolida. The infestation was extensive and the 
application of treatment measures was immediate and successful. The plant 
protection product used was the contact acaricide APOLLO 50SC with the 
chemical substance clofentezine which acts on the eggs and the first larva stages 
in combination with the contact acaricide VENDEX 55SC with the chemical 
substance fenbutatin-oxide and action on adults. It must be referred that the 
oriental mite has also been detected on llemon trees in the urban areas of Nea 
Kios and Argos, while there are indications for its appearance in the coastal area of 
Koilada in Ermionida, which makes its control ineffective. 
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Paysandisia archon  
(Lepidoptera: Castniidae
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Paysandisia archon (Burmeister) (Lepidoptera: Castniidae),
Rhynchophorus ferrugineus (Olivier) (Coleoptera:

Curculionidae),

(2006). 
Paysandisia archon

utia yatay, Chamaerops humilis, Latania sp., Livistona chinensis, L. decipiens, L.
saribus, Phoenix canariensis, P. dactylifera, P. reclinata, Sabal sp., Trachycarpus
fortunei, Trithrinax campestris Washingtonia spp.  

P. archon
Washigtonia robusta

Chamaerops humilis Trachycarpus
fortunei (Vassarmidaki et al.

Washingtonia filifera Phoenix canariensis

Phoenix canariensis –
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EPPO Reporting Service. 2008. Data sheets on quarantine pests. Bulletin 
OEPP/EPPO, Bulletin 38: 163-166.

Vassarmidaki, M., N. Thymakis and D.C. Kontodimas. 2006. First record in
Greece of the palm tree pest Paysandisia archon. Entomol gia Hell. 16: 44-47

. . 2009. Paysandisia archon (Lepidoptera: Castiidae)
, 13 ,
, 3-6 2009, . 97-99.

Detection of the enemy of palm Paysandisia archon
(Lepidoptera: Castniidae) in Corinth and measures to control and tackle

G.N. PAPAIOANNOU1, EM.S. STAUROULAKIS1 D. DIMOU2

1Rural Economy and Veterinary Directorate of Korinthias,Koliatsou 36,20100 Corinth
2Rural Economy and Veterinary Directorate of Argolidas, N.Kios-Nafplio, 21100 Nafplio. 

Paysandisia archon (Burmeister) (Lepidoptera: Castniidae) was detected for the 
first time at P.E. Corinthias after a remark of a colleague, in May of 2011, for 
suspicious symptoms on palm leaves in the area of Kiato Corinthias (Fig. 1). After 
thorough investigation, we found that on palm trees of the species Washingtonia 
filifera and Phoenix canariensis, that were present in the garden center, there were 
leaves with an intense yellow color, deformations, and the characteristic symptom 
of “fan” in young growing leaves. Larval cases (cocoons) and excreta of an insect 
at the stem of the leaves were found in plants with intense attacks. Inside the palm 
trees, particularly of the species P. canariensis, were galleries with a length of 20-
50 cm which ranged from the rim and extended to the base of the stalk. In several 
of these galleries larvae of the insect which had strong feeding activity were found. 
According to the head of the nursery, the origin of plants was from a nursery 
garden in Marathon, which he bought in small sizes and monitored their growth in 
his facilities. We concluded that their age was greater than 7-8 years by assessing 
the size of the palm. All palm trees that were found in the nursery were destroyed 
by cutting the stem and  leaves  and  then burying  and covering them with lime at 
a depth  greater  than 2 m. Starting immediately an ongoing plan was initiated with 
an evaluation of neighboring areas where the palm trees were located and 
assessed for attacks. This project consisted of palm health status recordings, the 
depiction of their location, type, magnitude and any other observations that are 
necessary for the creation of a database focused on the spread of Paysandisia 
archon in the region. Simultaneously, leaflets were prepared and distributed to all 
municipalities in Corinth and in collaboration with the agronomists of the 
Municipalities, attempts were made to inform businesses and citizens about the 
symptoms of attacks, the biology and the treatment method of the insect and the 
circulation of palm trees only with phytosanitary plant passport.
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Paysandisia archon
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Vassarmidaki, M., N. Thymakis and D.C. Kontodimas. 2006. First record in 
Greece of the palm tree pest Paysandisia archon. Entomol gia Hellenica 16: 
44-47

EPPO Reporting Service. 2008. Data sheets on quarantine pests. Bulletin 
OEPP/EPPO, Bulletin 38: 163-166.

The impressive moth-enemy of palm trees Paysandisia archon  
(Lepidoptera: Castniidae) in Lakonia.

A. GRIGORAKOU and P. CHRISTOFILAKOS

Direction of Agricultural Economy and Veterinary, Regional Unity of Lakonia

Paysandisia archon is one of the most harmful insects of palm species. It is 
about a moth of the family Castniidae, native to South America. Having been 
accidentally introduced to Europe, it is spreading rapidly. Usually, when the 
presence of the butterfly is detected, the damage being caused is fatal.

At the beginning of autumn 2010, Direction of Agricultural Economy and 
Veterinary in Regional Unity of Lakonia was alerted by the owner of a hotel near 
Monemvasia that he had a lot of palm trees severely damaged and some palms 
had even died. Immediately, Phytosanitary inspectors of our Service conducted 
surveys not only at the hotel unit, but also around the neighboring area. So, we 
found palm trees of the species of Phoenix canariensis and Washingtonia robusta
thoroughly destroyed. We also, observed galleries filled with plant scraped matter 
and the collecting samples (larvae and insects) were send to the official Institute, 
which ensured the attack of P.archon. The next step was appliance of 
phytosanitary measures (cutting and burial of trees) and application of approved 
chemical substances. In the next days, we tried to inform people about the 
newcomer enemy via press release. Neither chemical, nor biological control 
(parasites and predators have not been found in our country) have been proved to 
be effective. All this, in combination with movement of infested plants will 
doubtlessly make us, the formal authority which is responsible for phytosanitary 
matters come up with a very hard situation in the near future.
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Paysadisia archon (Lepidoptera: Castniidae Rhynchophorus ferrugineus
(Coleoptera: Curculionidae
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Emergency measures for the eradication of the quarantine pests
Paysandisia archon (Lepidoptera: Castniidae) and Rhynchophorus 

ferrugineus (Coleoptera: Curculionidae) in the Region of North Aegean

G.E. KATSIKOGIANNIS1, E.G. PITIKA2, E.P. KOUKOULI3 and M.I. KRITIKOU3

1Directorate of Rural Economics and Veterinary of the regional unit of Samos,
Dervenakion & A.Alexi 1, 83100 Samos

2Directorate of Rural Economics of the regional unit of Lesvos, Karandoni 2, 81100 Mitilene
3Directorate of Rural Economics and Veterinary of the regional unit of Chios,

Kontogianni 8 , 82100 Chios

The Region of North Aegean consists of the three regional units of Lesvos, 
Chios and Samos. The last three years was confirmed the appearance of the 
quarantine pests Paysandisia archon ((Lepidoptera: Castniidae) in the islands of 
Lesvos and Chios and Rhynchophorus ferrugineus Olivier (Coleoptera: 
Curculionidae) in Samos. These two harmful organisms infest many species of 
palms and lead to the death of the trees. he R. ferrugineus (red palm weevil) is 
consider as the major thread of palm trees. As soon as the presence of the 
quarantine organisms was confirmed, the services of phytosanitary control of the 
Region of North Aegean, took eradication measures according to the phytosanitary 
legislation. This announcement presents the difficulties during the implementation 
of the measures and the evaluation of the action plans in each case. Finally 
proposals are made for the implementation of immediate measures from the 
services of phytosanitary control.

The P.archon was first record in Lesvos and in Chios in 2009. Immediately, 
infested zones and buffer zones were created and the appropriate phytosanitary 
measures were taken in order to eradicate these quarantine pests: the infested 
plants were destructed under safe phytosanitary conditions, the movement of the 
susceptible plants was forbidden, the nurseries were obliged to keep the 
susceptible plants in net houses for at least two years and the surveys in the areas 
close to the infestations were more intensive. All though administrative procedures 
delayed the phytosanitary measures there are not any new infestations in the two 
islands since now. In 2011 was first record in Samos the presence of the red palm 
weevil. The infestations were detected about 3-4 months after the appearance of 
the organism but the procedures for the eradication of the organism were 
immediate and in the same time administrative procedures were taken place. The 
time that passed was sufficient for the spread of the harmful organism because of 
its sort life circle. This had as a result new infestations to be detected during 
surveys. Although the immediate implementation of the appropriate phytosanitary 
measures the eradication of the red palm weevil is very hard due to the difficulty in 
detecting the first symptoms, the wide spread of susceptible plants in private 
gardens and of course due to the biology of the insect.

The detection and the charting of the susceptible plants before the appearance 
of the infestations, help to assess the risk and maybe to predict the spread of the 
harmful organism. The intensive surveys with the visual examinations and the use 
of pheromone traps makes easier the early detections of the infestations. The 
presence of organized and trained services as well as the financial support of the 
phytosanitary services for covering the expenses of the materials and the 
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expenses of the destruction of the infested palm trees is necessary for the 
immediate implementation of the measures. The efficacy of the measures taken for 
the eradication of the harmful organisms depends on the speed of the detection of 
the first infestations and on the speed of the measures which are taken. Moreover 
it is very important the awareness of the public and the public services (for example 
the Municipality, the Port authority) and their response and their cooperation for the 
application of the appropriate measures. The control of the movement of the 
susceptible plants helps to minimize the probability of spread of the quarantine 
organisms and for that reason the cooperation between the phytosanitary service 
and the Customs, the Port authority etc is absolutely necessary. In the short term 
the aim is to minimize the probably of spread of the quarantine pests and the
protection mainly of the historic palm trees which are located in the public gardens 
and in the gardens of neoclassical buildings. In the long term the aim is the 
eradication of the quarantine pests i) with the implementation of the appropriate 
phytosanitary measures ii) with the application of preventing sprays in the infested 
zone and in the buffer zone and iii) with the gradual replacement of the susceptible 
young plants.

In conclusion for the efficient eradication of a new quarantine pest it must be an
action plan for the eradication, the mechanism and the financial support for its 
immediate implementation. Moreover it is important to be a strong legal frame 
according which phytosanitary services will take action.   
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Dembilio ,Ó., J.A. Jacas and E. Llácer. 2009. Are the palms Washingtonia filifera
and Chamaerops humilis suitable hosts for the red palm weevil, Rhynchophorus 
ferrugineus (Coleoptera:Curculionidae)? J. Appl. Entomol. 133: 565-567.

Kontodimas, D.C., P.G. Milonas, V. Vassiliou, N. Thymakis and D. Economou.
2005-6. The occurrence of Rhynchophorus ferrugineus in Greece and Cyprus 
and the risk against the native greek palm tree Phoenix theophrasti.
Entomologia Hellenica 16: 11-15.
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565.

Susceptibility of Phoenix theophrasti to Rhynchophorus ferrugineus
(Coleoptera: Curculionidae) and its control using Steinernema carpocapsae

in a chitosan formulation

Ó. DEMBILIO1, F. KARAMAOUNA2, D.C. KONTODIMAS3,
. NOMIKOU4 and J.A. JACAS5
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2Department of Pesticides’ Control and Phytopharmacy, Benaki Phytopathological Institute, 
8 St. Delta Street, 145 61 Kifissia (Greece)

3Department of Entomology and Agricultural Zoology, Benaki Phytopathological Institute,
8 St. Delta Street, 145 61 Kifissia (Greece)

4 Bio-insecta, Production of beneficial insects, N. Sylata, Halkidiki, Greece
5Universitat Jaume I (UJI); Unitat Associada d’Entomologia Agrícola UJI-IVIA;
Departament de Ciències Agràries i del Medi Natural; Campus del Riu Sec ; 

E-12071- Castelló de la Plana (Spain)

The invasive red palm weevil, Rhynchophorus ferrugineus Olivier (Coleoptera: 
Curculionidae) is the most destructive pest of palms in the world. It has been 
reported on 19 palm species belonging to 15 different genera. The present study 
was carried out to ascertain the host status of the protected Cretan Date Palm, 
Phoenix theophrasti. Additionally, the efficacy of entomopathogenic nematodes in a 
chitosan formulation to control R. ferrugineus in P. theophrasti was assessed. Our 
results showed that pristine 4 years old P. theophrasti palms were not infested by 
R. ferrugineus adult females after 9 days exposure in a population density of 3 
adults per plant. However, infestation was successful when the palms were 
artificially infested with neonate larvae. Therefore, natural populations of P. 
theophrasti could be at risk. Gummy secretion was observed in both naturally and 
forced infested palms of P. theophrasti indicating the existence of antibiosis in this 
species. Curative applications of the entomopathogenic nematode Steinernema 
carpocapsae in a chitosan formulation on P. theophrasti palms, which had been 
infested with larvae of R. ferrugineus 14 days previously, were proved 100% 
effective (based on the presence of live larvae in the palms).
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Integrated management of Rhynchophorus ferrugineus (Coleoptera: 
Curculionidae) in palm trees of the Park “Pedion Areos” in Athens 

(Attica, Greece) using Location Aware System

C.M. PONTIKAKOS1, D.C. KONTODIMAS2 and T.A. TSILIGIRIDIS1 

1Agricultural University of Athens, Dept. of General Sciences, Division of Informatics,
Mathematics and Statistics, Laboratory of Informatics

2Benaki Phytopathological Institute, Department of Entomology and Agricultural Zoology, 
Laboratory of Agricultural Entomology

The Red Palm Weevil (RPW) Rhynchophorus ferrugineus (Olivier) (Coleoptera: 
Curculionidae), has become the major pest of palm trees in the Mediterranean 
Basin where has been spread mainly in the last six years. The RPW is known to 
affect over 19 species of palm trees that belong to 15 different genus. In Greece 
the first appearance of the pest took place in 2005. In Pedion of Areos, Athens, 
Greece, the RPW problem did appear on a palm tree at January 2010. The riddling 
and cryptic behavior of the pest complicates its early detection and commonly, 
when the action of the pest is discovered, it is too late for recovering the plant. 
Several control methods have been used within an Integrated Pest Management 
strategy, such as the destruction of the infested palm trees, dendrosurgery or 
treatment with microwaves, acoustic detection, use of entomopathogenic 
nematodes or insecticides and use of pheromone traps for adult monitoring and 
mass trapping. For an efficient and integrated management of the RPW, it is 
necessary to make a complete and thorough acquisition of the current infestation 
parameters, such as the location of each palm tree, the RPW population 
characteristics, the species of each palm tree, the infestation risk etc. In addition, 
the data of the digitized palm trees must be available for a wide area and must be 
up to date, so as to be possible to estimate the infestation risk and the measures 
that must be taken.

For a robust and effective management of the RPW to an infected area, a 
complete accumulation of all the necessary parameters that affect the spread of 
the pest is essential. The single knowledge of the location of isolated attacks by the 
pest is simply not enough in order to define the risk characteristics and to evaluate 
the situation. In order to have a complete approach, the corresponding spatial, 
historical, biological data should be gathered and analyzed as well as all the 
treatments that are taking place. A complete definition of the pest problem can 
provide the ability to select the suitable treatment per tree as well as the suitable 
time of completion. For the evaluation of spatial/time characteristics of the pest 
infestation, a reliable accumulation of data is required at a specified frequency by 
the risk classification.

Mobile GIS (MGIS) systems that include the capability of calculation the current 
location via GPS of a moving object, can be utilized for the accumulation of spatial 
data. The MGIS, can virtually represent spatial information and collect spatial 
related information resulting to numerous agricultural and environmental 
applications. Specifically, for the risk estimation of the RPW to palm trees and for 
the determination of the data collection frequency a specific Infestation Risk 
Classification System (IRCS) as well as a Decision Support System (DSS) should 



40 14

be developed. Both IRCS and DSS should include multimedia capabilities, user-
friendly Graphical User Interface (GUI), secure communication with a Web GIS 
system and the management of spatial / time data. A Location-aware system (LAS) 
adapted to the RPW infestation management of the palm trees is a GIS system 
that incorporates MGIS technologies, spatial location calculation, DSS support, 
databases, multimedia, web services, and the user capability to collect spatial data 
in the field, analyze, navigate etc.

In this paper, a LAS suitable for the integrated management of the RPW is 
presented. The LAS was used under real conditions in Pedion Areos park in 
Athens, Greece. It was developed to be used as a tool in order to acquire 
spatiotemporal data in the field, estimate the infestation risk of the RPW, make 
decisions about the management of the entomological problem, digitize the applied 
treatments and make the data available over the Internet. The digitization of the 
pam trees incorporates spatial and morphological data as well as special 
observations about the infestation risk. All data is acquired via a GUI and a GPS 
enabled windows mobile device by the user. This operation is performed quickly 
and efficiently through an easy-to-use interface that utilizes predefined text, drop-
down lists, images and text tools by a non-expert. The LAS provided a valuable aid 
towards the estimation of the infestation risk at all locations, the treatment 
methodology, as well as the cost estimation. In addition, a Web GIS platform was 
developed that provided the capability for online inspection of the infestation risk, 
execution of spatial queries and observation of the digitized areas. All these 
operations are available through a secure web environment via username / 
password protection.  It must be noted, that the digitization of the palm trees via the 
LAS, includes not only spatial and morphological data but macroscopic 
observations about the infestation grade as well. All data is gathered at the field by 
the user through the GUI and are stored automatically into the corresponding 
databases. For the risk estimation of the RPW, an IRCS has been developed and 
incorporated in the LAS. The IRCS takes into account macroscopic observations 
such as leaf symptoms, acoustical methods, specific odors and quantitative data in 
order to provide a ten - grade scale for the infestation risk by the RPW. IRCS also 
takes into account the spatial characteristics of the infestation and through spatial 
interpolation, facilitates the creation of risk infestation maps. The GUI of the IRCS 
can be utilized by a non-expert as it incorporates a simple multimedia enhanced 
wizard via specific question-answer steps. Additional parameters that are also 
included in the IRCS are the species, palm tree height, trunk diameter, historical 
data, photos of the palm tree etc. All information regarding the palm trees 
treatments are incorporated in the LAS at the field using the GUI of the system. 
Treatments include mechanical extermination of the pest, use of entomopathogenic 
nematodes, dendrosurgery etc.

Results show that the LAS provide easy data acquisition in the field and reliable 
digitization of the palm trees. By the utilization of the system in real time conditions, 
the infestation risk by the RPW has been detected at early stages providing more 
efficient treatment. All the essential information regarding the palm trees, the 
infestation risk, the spatial data of the area, is incorporated in the robust 
environment of the system and available through the Internet. The LAS provides in 
the field capability for tracking Palm trees via spatial queries as well as navigation 
to them using onscreen distance measurement and orientation. These qualities 
provide valuable assistance for a complete and efficient management of the RPW 
infestation. 
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efficacy of Steinernema carpocapsae in a chitosan formulation against the red 
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The management the palm pest Rhynchophorus ferrugineus  
(Coleoptera: Curculionidae) in the National Garden 

K. AGORASTOU1 and D. KONTODIMAS2 

1National Garden
2Benaki Phytopathological Institute

The palm pest Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curculionidae) 
has invaded in the National Garden in 2010 infesting five canary palm trees 
(Phoenix canariensis). On April 2011 one more infested canary palm tree has been 
recorded. For the management of this serious problem the following procedure was 
adopted: i) announcement of the situation in the respective Phytosanitary Inspector 
as well in Benaki Phytopathological Institute, ii) assiduous survey in order to record 
any infestation as well the total number and composition of the palm trees in the 
park, iii) phytosanitary destruction of the infestations (destruction of the infested 
palm trees or dendrosurgery), iv) treatments with entomopahogenic nematodes in 
chitosan formulation (Llacer et al., 2010), every month during March – October 
2010 and April 2010 – today.
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The survey has shown six infested palm trees (Phoenix canariensis), as already 
mentioned above, of a total number of 424 palm trees (216 Phoenix canariensis, 2
P. dactylifera, 39 Washigntonia filifera, 7 W. robusta, 111 Trachycarpus fortunei, 22
Livistona chinensis, 29 Chamaerops humilis, 1 Syagrus romanzoffianum) and 160 
seedlings of various species. Three infested palm trees were removed and on the 
other three was conducted dendrosurgery. Unfortunately, in these trees early 
summer was found reinfestation, probably because there were not applied 
treatments during November-March 2011, and for this reason the dendrosurgery 
was repeated.

For the following period it is scheduled to be conducted the above mentioned 
procedure extended with more intensive survey with specialized tools, with 
treatments with entomopahogenic nematodes in chitosan formulation every month 
for all over the year, as well as with the construction of a network for mass trapping 
with pheromone traps. 



44 14

Tuta absoluta (Lepidoptera: Gelechii
indoxacarb Rynaxypyr®

1,2 1,2, J-L. RISON3, A. BASSI4,
L.A. TEIXEIRA5 . 6

1

2

71 500 , 
3DuPont de Nemours ERDC, 24 rue du Moulin, 68740 Nambsheim, France

4DuPont Italia Srl, Via Pietro Gobetti 2/C, 20063 Cernusco sul Naviglio (Mi) Italy.
5DuPont Crop Protection, Stine Haskell Research Center,

1090 Elkton Road, Newark, DE 19714, USA.
6DuPont Hellas SA, 12, 15232 

O Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae), 

 (Desneux et al., 2010).

(Roditakis et al., 2010)

T. absoluta

RM
T. absoluta

(Siqueira et al., 2000; Lietti et al., 2005)

. 

T. absoluta ,
IRAC (Insecticide Resistance Action

Committee
T. absoluta

Rynaxypyr®

cm
Probit



1 45

OVA

M 2

Log(Dose) – Probit ortality
LC50 19.4 

ppm ® ppm
Pel-

Ier-
®

P< ppm
ppm ®

R2

n
indoxacarb n Rynaxapyr®.

absoluta ®

T.
absoluta

IRAC.

Desneux, N., E. Wajnberg, K. Wyckhuys, G. Burgio, S. Arpaia, C. Narvaez-
Vasquez, J. Gonzalez-Cabrera, D. Catalan Ruescas, E. Tabone, J. Frandon,
J. Pizzol, C. Poncet, T. Cabello and A. Urbaneja. 2010. Biological invasion of 
European tomato crops by Tuta absoluta: ecology, geographic expansion and 
prospects for biological control. J. Pest. Sci. 83: 197-215.

Lietti, M.M.M., E. Botto and R.A. Alzogaray. 2005. Insecticide resistance in 
Argentine populations of Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae). 
Neotrop. Entomol. 34: 113-119.

Roditakis, E., D. Papachristos and N.E. Roditakis. 2010. Current status of 
tomato leafminer Tuta absoluta in Greece. EPPO Bulletin 40: 163- 166.

Siqueira, H.A.A., R.N.C. Guedes and M.C. Picanco. 2000. Insecticide resistance
in populations of Tula absoluta (Lepidoptera: Gelechiidae). Agric. Forest 
Entomol. 2: 147-153.



46 14

Validation of a novel bioassay method for tomato borer Tuta absoluta
(Lepidoptera: Gelechiidae), based on the toxicity of insecticides 

indoxacarb and Rynaxypyr®
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1National Agricultural Research Foundation, Plant Protection Institute of Heraklio, 
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2TEI of Crete, School of Agricultural Technology, Heraklio, Crete
3DuPont de Nemours ERDC, 24 rue du Moulin, 68740 Nambsheim, France
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Tuta absoluta is a new major pest of tomato crops in the Mediterranean 
(Desneux et al., 2010). In 2009 it was found in Greece for the first time, but soon it 
was considered widespread in the Hellenic territory. Control of the pest is 
problematic, and chemical insecticides play a key role in a successful management 
scheme. Monitoring of the pest susceptibility to registered insecticides is a key 
element of integrated resistance management (IRM). For this reason, a new 
bioassay has recently been confirmed as an “IRAC approved method” by IRAC 
Methods Group. It is based on leaf dip methodology using second instar T.
absoluta larvae. The method was validated on 8 Tuta absoluta populations from 
the Regions of Crete and Peloponnesus. Commercial formulations of the 
insecticides indoxacarb and Rynaxypyr® (clorantraniliprole) were used. All 
experiments were repeated twice to confirm the repeatability of the method. The 
mortality % and the feeding activity of the pest were recorded after 72h. 

The results of the study suggest that the method is robust and easy to perform. 
The repeatability of the method was confirmed since no significant differences were 
observed between replications. No heterogeneity was detected in the populations 
tested, for both insecticides. For indoxacarb LC50 ranged between 1.40 to 19.4 ppm
and for Rynaxypyr® from 0.09 to 0.55 ppm. The most susceptible population was 
found in Filiatra (Pel-1) to both insecticides. The population with the lowest 
susceptibility to indoxacarb was found in Kentri Ierapetra, and the lowest 
susceptibility to Rynaxypyr® was found in Trifilia. Insects exposed to insecticides 
exhibited reduced feeding activity. Reduction was associated with the insecticide 
dose and the % mortality observed. Significant reduction in feeding activity was 
observed for doses over 3 ppm for indoxacarb and over 0.3 ppm for Rynaxypyr®.
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First record of a new insect pest, Lasioptera sp. (Diptera: Cecidomyiidae), 
on tomato and cucumber crops

D. PERDIKIS1, A. PARASKEVOPOULOS2, D. LYKOURESSIS1, 
. ARVANITI1 and K.M. HARRIS3 

1Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens
Iera Odos 75, 118 55 Athens, Greece

2Directorate of Rural Economy and Regional Veterinary,
El. Venizelou 29, 24500, Trifylia, Kyparissia

381 Linden Way, Ripley, Woking, Surrey, GU23 LP, UK

Previously unrecorded damage to tomato and cucumber crops grown in 
glasshouses in Greece is described and attributed to an unidentified species of 
Lasioptera (Diptera: Cecidomyiidae). The legless larvae are relatively small (up to 
about 3mm long). When fully developed, final instar larvae are orange with a 
conspicuous sternal spatula (about 0.3 mm long) on the underside of the first 
thoracic segment. Adults are small flies (wing length 1-2 mm) densely clothed in 
dark scales, which are easily lost from preserved specimens. Larvae develop in 
stems and resulting necrosis induces wilting, stem breakages and reduction of fruit 
production. Methods of cultural and chemical control are suggested and the need 
for further research to establish the identity of the pest, its probable origin, 
bioecology and damage potential is emphasised.
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First record of fifteen aphid species new to Greek aphid fauna

A.P. PAPAPANAGIOTOU1 and M. TAYLOR2

1Crop Protection Laboratory, Department of Greenhouse Crops and Floriculture, Faculty of 
Agricultural Technology, TEI Messolonghiou, 30200 Messonghi

2Plant and Invertabrate Ecology Rothamsted Research, Harpeden Hertfordshire,
AL5 2JQ United Kingdome

A field survey was conducted during 2006-2009 in search of aphid infestations 
on annuals and perennials, cultivated and weed host-species. Collected aphids 
were stored in plastic vials containing preserving fluid (2 volumes of ethyl alcohol 
95% and 1 volume lactic acid 75% w/w). Aphid identification was made based on 
morphological features of mostly apterae speciments using available keys, and 
also the host-plants infected (Blackman and Eastop, 1994; Blackman and Eastop, 
2006). 75 aphid species already known as members of Greek aphid fauna were 
identified on 144 host plants (Tsitsipis et al., 2007; Zarpas et al., 2009). All species 
belonged to family Aphididae. The majority (63 species) belonged to Subfamily 
Aphidinae (16 species to tribe Aphidini, 5 species to tribe Aphidini-subtribe 
Rhopalosiphina and 42 species to tribe Macrosiphini). Also, 3 identified species 
belonged to Subfamily Callaphidinae (tribe Panaphidini), 3 species belonged to 
Subfamily Eriosomatinae (tribe Fordini), one species belonged to Subfamily 
Eriosomatinae (tribe Pemphigini) and two species belonged to Eriosomatinae (tribe 
Eriosomatini). Also, two species belonged to Subfamily Chaitophorinae (tribe 
Chaitophorini), whereas one species belonged to Chaitophorinae (tribe Siphini). 
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Aphis fabae was found infesting 17 different host-species, belonging to 
Compositae (3), Cruciferae (1), Chenopodiaceae (1), Umbelliferae (1), Rubiaceae 
(2), Urticaceae (1), Papaveraceae (1), Polygonaceae (3), Liliaceae (2), 
Portulacaceae (1), and Pittosporaceae (1)]. Myzus persicae was collected from 11 
species belonging to Cruciferae (5), Leguminosae (1), Solanaceae (2), Compositae 
(1), Liliaceae (1), and Urticaceae (1)]. Aphis craccivora was found on 7 host plants 
belonging to Leguminosae (5), Amaranthaceae (1), and Zygophyllaceae (1)]. Aphis 
gossypii was found infesting plants belonging to Cucurbitaceae (2), Solanaceae 
(3), Malvaceae (1), and Apocyanaceae (1)], Rhopalosiphum maidis and Sipha
(Rungsia) maydis were collected from 5 host plants each, belonging to Poaceae). 

Aphid species Aphis avicularis (Hille Ris Lambers), phis balloticola
Szelegiewicz, Aphis spiraephaga Muller, Aphis urticata Gmelin, Brachyunguis 
tamaricis (Lichtenstein), Dysaphis cynarae (Walker), Dysaphis devecta (Walker), 
Hyadaphis passerinii (del Guercio), Macrosiphum knautiae Holman, Melanaphis 
sorghi (Theobald), Monellia caryella (Fitch), Pemphigus spyrothecae Passerini, 
Tinocallis takachihoensis Higuchi, Toxoptera odinae (van der Goot), Uroleucon 
(Uromelan) nigrocampanulae (Theobald) are reported for the first time in Greece. 
All new members of Greek aphid fauna belong to family Aphididae. Twelve out of 
15 new aphid species belong to Subfamily Aphidinae [6 species in the tribe 
Aphidini (A. avicularis, A. balloticola, A. spiraephaga, A. urticata, B. tamaricis, T. 
odinae), one in Aphidini-Subtribe Rhopalosiphina (M. sorghi), and 5 in tribe 
Macrosiphini (D. cynarae, D. devecta, H. passerini, M. knautiae, U. 
nigrocampanulae)]. One species belongs to Subfamily Eriosomatinae, tribe 
Pemphigini (P. spyrothecae) and two species belong to Subfamily Callaphidinae,
tribe Panaphidini (M. caryella, T. takachihoensis).
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The grapevine aphid, Aphis illinoisensis (Hemiptera: Aphididae):
thermal requirements for development and demographic parameters

on six grapevine cultivars

C.A. MORAITI1, J.T. MARGARITOPOULOS2, K.D. ZARPAS1 and 
J.A. TSITSIPIS1,3

1Laboratory of Entomology and Agricultural Zoology, Department of 
Crop Production and Rural Environment, University of Thessaly, 

Fytokou St., N. Ionia Volou, 38446, Magnesia
2Department of Biochemistry and Biotechnology, University of Thessaly,

Ploutonos 26, Larissa, 41221
3Present address: 4 Mainalou street, Vrilissia 15235

The grapevine aphid, Aphis illinoisensis (Shimer), has invaded in various 
regions in the Mediterranean basin. The objectives of the present study were: i) to 
determine the thermal requirements for aphid development, and ii) to assess its 
performance on six grapevine cultivars of economic importance in Greece. In the 
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first case, the grapevine aphid was reared at four constant temperatures (17, 20, 23 
and 26oC) on ‘Soultanina’ and ‘Agiorgitiko’ cultivars and the thermal summation 
method was applied to estimate the lower developmental thresholds and the 
thermal constants in each cultivar. In the second case, age-specific life tables were 
constructed and population growth parameters on cultivars ‘Soultanina’, 
‘Savvatiano’, ‘Moscato Bianco’, ‘Agiorgitiko’, ‘Mavrodafni’ and ‘Merlot’ were 
estimated at 23oC. The theoretical lower developmental threshold was 4.2oC and 
5.4oC, and 110.9 and 104.1 day-degrees were required for aphids to reach 
adulthood on ‘Soultanina’ and ‘Agiorgitiko’, respectively. Nymphal mortality, adult 
longevity and post-reproductive period differed significantly among grapevine 
cultivars. In contrast, there was no significant variation in population growth 
parameters among cultivars. Overall, our data showed that all examined cultivars 
are suitable hosts for the aphid. This study is the first dealing with the development 
and population growth of A. illinoisensis. Thus, our results contribute substantially to 
our knowledge about the biology of the species and could be useful for the 
improvement of management strategies against this pest.
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Effect of temperature on diapause termination of pupae of different 
populations of the European cherry fruit fly

C.A. MORAITI1, C. NAKAS2 and N.T. PAPADOPOULOS1

1Laboratory of Entomology and Agricultural Zoology, Department of Crop Production and Rural 
Environment, University of Thessaly, Fytokou St., N. Ionia Volou, 38446, Magnesia

2Laboratory of Biometry, Department of Crop Production and Rural Environment, University of 
Thessaly, Fytokou St., N. Ionia Volou, 38446, Magnesia

The European cherry fruit fly, Rhagoletis cerasi (Diptera: Tephritidae), is a 
univoltine, stenophagous species that undergoes obligatory pupal diapause. 
Prevalence of low temperatures, during winter, is essential for diapause 
termination. Requirements of different R. cerasi populations in both length and 
magnitude of cold periods for diapause termination are likely different. We studied 
the effect of different low temperatures and different chilling periods on the progress 
of diapause termination of R. cerasi pupae obtained from three geographically 
distant populations. Newly formed R. cerasi pupae from Kozani (Dafni), Magnesia 
(Kala Nera) and Germany (Dossenheim) after being kept at 25oC for 60 days, were 
exposed at 0, 5, 8, 10 and 12oC for a period ranging from 1 to 9 months. Following 
exposure to low temperature, a sample of 100 pupae of each population was 
transferred back to 25oC and adult emergence was followed daily. Data analysis 
reveals that population, temperature, chilling period and their interactions 
(population x temperature, population x chilling period, and temperature x chilling 
period) significantly affected diapause termination. It seems that each population 
has different requirement for low temperatures to terminate diapause as a result of 
local adaptation towards synchronizing adult emergence with host fruit availability. 
Therefore, integrated pest management strategies for R. cerasi should be adapted 
to local conditions seriously considering local adaptation in diapause intensity. 
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Stochastic dietary restriction using a Markov-chain feeding protocol elicits 
complex, life history response in medflies. Aging Cell 4: 31-39. 
doi:10.1111/j.1474-9728.2004.00140.x.
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Survival of Ceratitis capitata (Diptera: Tephritidae) adults 
deprived of food at various ages

C.P. KOUKOUGIANNIDOU1, N.A. KOULOUSSIS1, N.T. PAPADOPOULOS2,
A.D. DIAMANTIDIS2 and J.R. CAREY3

1Laboratory of Applied Zoology and Parasitology, School of Agriculture, Aristotle University of 
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2Department of Agriculture Crop Production and Rural Environment, University of Thessaly, 
Phytokou St. 38436 N. Ionia (Volos) Greece

3Department of Entomology, University of California, Davis, CA 95616, USA

The Mediterranenan fruit fly Ceratitis capitata (Diptera: Tephritidae) is a 
polyphagous insect with wide geographical distribution and high economic 
importance (Liquido et al., 1991). Recent studies indicate that age and food play a 
strong role in several parameters of the biology of the Mediterranean fruit fly (Carey 
et al., 2005). The present study investigates whether age influences endurance of 
adults to food deprivation. The experimental insects originated from wild pupae 
reared for 1 – 2 generations on bitter oranges in the laboratory. Emerging adults 
were caged individually with food (a mixture of yeast hydrolysed and sugar) and
water. At different ages (0 – 60 days) ten males and ten females were transferred to 
new cages devoid of food. Survival of these adults – endurance at different ages – 
following food deprivation was monitored. The results showed that in both sexes 
endurance dropped significantly with age as a result of food deprivation. The 
younger adults (1 – 10 days) endured the most, followed by those of the age class 
10 – 20 days. No statistically significant differences in endurance were observed in 
the older age classes (30 – 60 days). In all ages females endured more than males, 
with this difference being more pronounced in the intermediate age classes (20 – 
50 days). These differences in survival could be due to differences in food reserves 
in the flies of different ages (Nestel et al., 2005). The findings contribute to an 
understanding of the survival ability of C. capitata under unfavorable environmental 
conditions.
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Effect of age of mating and food on the demographic traits of female 
Mediterranean fruit flies (Diptera: Tephritidae).

S.A. PAPANASTASIOU and N.T. PAPADOPOULOS

Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, 
Crop Production and Rural Environment, University of Thessaly

Age of mating as well as adult food may exert significant effects on fitness and 
several other biological traits of insects. Here, we used the Mediterranean fruit fly 
(medfly), one of the world's most destructive fruit pests and an important model 
organism for biodemographic research (Carey, 1982, 1984; Carey, 2003; 
Diamantidis et al., 2008) as well as for studies related to sexual behavior (Prokopy 
and Hendrichs, 1979; Whittier et al., 1992; Papadopoulos et al., 2004) to test 
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whether the age of mating and food affect the demographic traits and the mating 
behavior of females. 

The experiments were conducted under laboratory conditions (25 ± 1°C, 65 % 
R.H., 14:10 L: D). We used two adult foods (sugar and sugar plus yeast 
hydrolysate, S and YS respectively) and two ages of mating (15 and 40 days). Soon 
after emergence, females were individually placed in cages (400 ml plastic 
transparent caps with a 5 cm diameter hollow, plastic hemisphere of red color) and 
were randomly assigned in one of the two food regimes (S, or YS). Two subgroups 
were established for each of the groups. Females of a random sample of the first 
subgroup were given the opportunity to mate at day 15 of age. Similarly, females of 
a random sample of the second subgroup were given the opportunity to mate at day 
40 of age. Sexually mature nonmated males (14 – 16 days old) were offered to both 
subgroups of females. For each individual we recorded the age specific oviposition 
before and after mating, the duration and latency time of copulation, and the 
lifespan.

Longevity and fecundity was shorter for females fed on sugar than for those fed 
on full (YS) diet. The age of mating does not affect female longevity. Mating at the 
young as well as at the old age (15 and 40 days old) increased the fecundity only 
for females fed on YS compared to non mated and control flies. Copulation of 
young females fed on sugar increased oviposition rates for the next 5 days. 
However, no such effect was found for the older females. Fecundity rates were 
similar among mated, non-mated and control females fed on sugar. The percentage 
of copulations of young females fed on YS was two times higher than that of 
females fed on sugar, though there was no effect of food on the percentage of 
copulations of older females. Older females of both food regimes were more eager 
to mate and copulated for shorter time than younger ones. 
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Effect of larval crowding on the biology of long and a short-lived population 
of Ceratitis capitata (Diptera: Tephritidae)

A.D. DIAMANTIDIS1, C.T. NAKAS2 and N.T.PAPADOPOULOS1

1Laboratory of Entomology and Agricultural Zoology, School of Agricultural Sciences, Department of 
Agriculture Crop Production and Rural Environment, University of Thessaly, 

38446 N. Ionia Magnisia, Greece
2Laboratory of Biometry, School of Agricultural Sciences, Department of Agriculture Crop Production 

and Rural Environment, University of Thessaly, 38446 N. Ionia Magnisia, Greece

Population dynamics of insect species is affected by several factors operating 
during both preadult development and adult stage (Wilbur, 1980). Intra-specific 
competition due to increased larval density affects immature insect developmental 
processes (Applebaum and Heifetz, 1999) mainly by regulating the quantity and 
quality of available food (Gibbs et al., 2004). Intraspecific competition may also 
exert various physiological stresses. We studied, under laboratory conditions 
(25°C), the effect of larval crowding on biological parameters of immatures and 
adults of a long-lived and a short-lived medfly population originating from Greece 
and Guatemala respectively. The two populations exhibited a different response to 
stress imposed by larval crowding. Specifically, increased larval density per 
constant amount of food: (1) reduced larval and pupal survival in the short-lived 
population but not in the long-lived one, (2) increased larval developmental time 
only in the long-lived population, (3) reduced pupal size (length and weight) of both 
populations and (4) reduced adult life span and female fecundity in both 
populations. These findings shed light on the effects of larval crowding on medfly 
immature and adult biological traits as well as on population increase parameters. 
The differential response of the long and the short-lived medfly population to larval 
crowding is also discussed. 
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Susceptibility of Actinidia deliciosa varieties Hayward and Tsehelidis
to Mediterranean fruit fly

D.P. PAPACHRISTOS1, N.T. PAPADOPOULOS2, E. MAGLARAS1,
. MICHAELAKIS1 and S. ANTONATOS1

1Laboratory of Entomology, Department of Entomology and Agricultural Zoology, 
Benaki Phytopathological Institute, 8 St. Delta Str., 145 61, Kifissia, Athens, Greece

2Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production 
and Rural Environment, University of Thessaly, Volos, Greece

Laboratory non choice test were conducted to determine whether fruit of 
Actinidia deliciosa are hosts of the Mediterranean fruit fly Ceratitis capitata (Diptera: 
Tephritidae). Fruits of varieties Hayward and Tsehelidis that were collected 15 days 
before harvest and during harvesting were exposed to gravid females for 24 h. A 
proportion of fruits were dissected in order to count eggs laid and the remaining 
were held on a layer of sand for five weeks for pupal development and adult 
emergence. Pairs of newly emerged adults from each kiwi variety were held 
individually in transparent plastic cages. Females were allowed to oviposit in red 
domes (artificial, pre-punctured plastic oviposition devices). Nectarine fruits were 
used for control. Furthermore, we monitored field population of Mediterranean fruit 
fly in four kiwi fruits orchards in the area of Arta (westerner Greece), during 2010 
using McPhail traps (baited with ammonium acetate and trimethylamine). Fruit 
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samples were collected periodically from these orchards. For comparison purposes
traps were also placed in citrus orchards. 

Fruits from both kiwi varieties were infested by Mediterranean fruit fly under 
laboratory conditions. Nevertheless, the number of eggs laid, the number of pupae 
produced and the number of adults emerged were significantly lower for kiwi fruits 
compared to that of nectarine fruits. Females have laid on average 12.3 and 10.6 
eggs per 100g of fruits in Tsehelidis variety and 8.1 and 8.7 eggs per 100g of fruits 
in Hayward variety for fist and second collection time respectively. In nectarine fruits 
females have laid 42.7 egg per 100g of fruits. For kiwi fruits, mean number of pupae 
and adult produced were ranged from 0.5 to 1.2 pupae and 0.21 to 0.26 adults per 
100g of fruits and were lower to that obtained from nectarine fruits (25.9 and 22.7 
pupae and adults per 100g of fruits respectively). Moreover adults obtained from 
kiwi fruits were less fecund and had reduced longevity compared to that obtained 
from nectarine fruits. Adults of Mediterranean fruit fly were captured in each trap 
placed in kiwi fruits orchards (64.8 adults per trap for the period August 1st to 
October 25th) and trapped adults were lower than those trapped in citrus orchards 
(367.6 adults per trap). From 492 fruits of Hayward variety and 60 fruits of 
Tsehelidis variety that were collected from the field, only two fruits of the Hayward 
variety were found to be field infested, although no pupae or adults emerged. Our 
data indicate that kiwi fruits of Hayward and Tsehelidis varieties are an artificial host 
for Mediterranean fruit fly.  
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Effects of three larval diets on pupal metabolic needs of
Anarsia lineatella (Lepidoptera: Gelechiidae)

P.T. DAMOS1, N.T. PAPADOPOULOS2 and M. SAVOPOULOU-SOULTANI1

1Aristotle University of Thessaloniki, Faculty of Agriculture, Department of Plant Protection, 
Laboratory of Applied Zoology and Parasitology, 54124 Thessaloniki, Greece

2University of Thessaly, Department of Agricultural Crop Production and Rural Environment, 
Laboratory of Entomology and Agricultural Zoology, N. Ionia Magnisia, Greece,

Since growth and fitness of herbivorous insect is directly related to food quality, 
successful selection and consumption of host by larvae is essential for assuring 
survival and reproduction. In this context, measurements of pupal principal 
metabolic loads have special interest in studying metabolic energy utilization and 
management by the species to assure survivor. This work studies the effects of 
three larval diets (shoots, peach fruit and artificial diet) on the pupal metabolic loads 
(lipids, carbohydrates, glycogen and proteins) of A. lineatella. The species 
completes three to four generation per year in Greece, depending on the prevailing 
temperatures. Peach trees consist of the main host of A. lineatella. Larvae of the 
first generation feed primarily on buds and tender shoots, while larvae of the 
subsequent generations consume primarily fruit tissues. A laboratory colony of A. 
lineatella was established at 25±1°C, 65±5% RH and a photoperiod of L:D 16:8h as 
described by. Neonate larvae of the colony were reared individually on different 
nutritional media. Insects were sampled at different developmental stages of 
pupation (0h) to adult emergence (120h). For each developmental age (6 ‘ages’ 
under the above conditions) we used 5–10 specimens that were individually 
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homogenized and then used for lipid, glycogen and total soluble carbohydrates 
extraction. The vanillin-reagent method was applied on individual pupae for lipid 
quantification. Carbohydrates and glycogen were measured by reacting 50 l of the 
suspension with 1000 l of dense Anthrone reagent. Protein determination was 
made on crude extracts from different individuals at different developmental stages 
during metamorphosis and with the Bradford reagent. In most cases, except for 
larvae that were reared on fruits, lipid content differed significantly between the 
different pupal ages (ANOVA; shoots: F=3.696, d.f.=5,84, P=0.0045, fruit: F=0.772, 
d.f.=5,84, P=0.5726 and artificial diet: F=2.584, d.f.=5,84, P=0.0318). Glycogen 
levels also differed significantly throughout the measured development times for 
pupae reared on shoots and artificial diet (ANOVA; shoots: F=2.586, d.f.=5,84, 
P=0.0317, fruits: F=1.245, d.f.=5,84, P=0.2956, artificial diet: F=2.317, d.f.=5,84, 
P=0.0505). In most cases carbohydrate loads do not differ significantly in relation to 
pupal age (ANOVA; shoots: F=1.451, d.f.=5,84, P=0.2147, fruits: F=1.4931, 
d.f.=5,84, P=0.2008, artificial diet: F=0.770, d.f.=5,84, P=0.5740). Moreover, protein 
levels also do not differ significantly in relation to pupal developmental time, 
although there is a tendency to decrease before adult eclosion (ANOVA; shoots: 
F=2.327, d.f.=5,90, P=0.0490, fruits: F=3.826, d.f.=5,90, P=0.0035, artificial diet: 
F=2,576, d.f=5,90, P=0.0317).
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Homeostasis and Self-Organization in the Biochemistry
of Insect Metamorphosis

P.T. DAMOS1, N.T. PAPADOPOULOS2, A. RIGAS3 and 
M. SAVOPOULOU-SOULTANI1

1Laboratory of Applied Zoology and Parasitology, Department of Plant Protection, Faculty of 
Agriculture, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece

2Laboratory of Entomology and Agricultural Zoology, Department of Agricultural Crop Production and 
Rural Environment, University of Thessaly, N. Ionia Magnisia, Greece,

3Department of Electrical and Computer Engineering, Democritus University of Thrace,
Xanthi, Greece

The present work proposes a theory that describes the self regulatory and 
homeostatic control during insect metamorphosis. Evaluation of self organizational 
patterns was based on Shannon Information Theory. Stochastic models generated 
based on original biochemical data (lipids, glycogen, carbohydrates and proteins) 
analyzed at different time intervals during the metamorphosis of Anarsia lineatella
Zeller (Lepidoptera: Gelechiidae). The probabilities of the biochemical variables, as 
well as the related informational entropies, are affected when the system moves 
one step forward for each successive state. Alterations on Entropy are related to 
specific developmental events of histolysis and histogenesis in most cases. The 
evolution process of Markovian entropy is ergotic, in respect to different observation 
times, and increases reaching certain limits (temporal equilibrium states). However, 
it appears periodic under a holistic perspective and by considering the 
metamorphosis process in total in which the initial probability vectors are 
differentiating in respect to each daily time interval.
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Bracon brevicornis (Hymenoptera: Braconidae),
Ephestia kuehniella 

(Lepidoptera: Pyralidae)

-

Bracon brevicornis

Engroff and Watson, 1975; Landanyi and Hufnagel, 
2006; Thanavendan and Jeyarani, 2010).

B. brevicornis
E. kuehniella (Zeller) (Lepidoptera: Pyralidae). 

15 C, 20 C, 25 C, 27,5 B. brevicornis

C. 

B. brevicornis 
– 30



2 – 79

B. brevicornis.

Engroff, B.W. and T.F. Watson. 1975. Influence of temperature on adult biology 
and population growth of Bracon kirkpatricki. Ann. Entomol. Soc. Am. 68:1121-
1125.

Landanyi, M. and L. Hufnagel. 2006. The effect of climate change on the 
population of sycamore lace bug (Corythuca ciliata, Say, Tingidae Heteroptera) 
based on a simulation model with phenological response. Appl. Ecol. Environ.
Res. 4: 85-112.

Thanavendan, G. and S. Jeyarani. 2010. Effect of different temperature regimes 
on the biology of Bracon brevicornis Wesmael (Braconidae: Hymenoptera) on
different host larvae. J. Biopest. 3: 441 – 444. 

Temperature dependent development of the parasitoid Bracon brevicornis
(Hymenoptera: Braconidae) in the laboratory

N. LOUKOUMIS, D.A. PROPHETOU-ATHANASIADOU and 
A.G. CHATZIGEORGIOU

Laboratory of Applied Zoology and Parasitology, Faculty of Agriculture, Aristotle University of
Thessaloniki, 54124 Thessaloniki, Greece

Development of Bracon brevicornis (Wesmael) (Hymenoptera: Braconidae) was 
studied under laboratory conditions at different constant temperatures of 15, 20, 25, 
27,5 and 30oC, of 70 + 10% r.h. and 16:08 L:D period, on Ephestia kuehniella 
(Zeller) (Lepidoptera: Pyralidae). Observations were made 24 hours after the 
oviposition and the following parameters were recorded on parasitized larva: 
number of eggs, larvae, prepupae, pupae, date of larvae, prepupae, pupae, exit of 
female and male adults. 

Female B. brevicornis oviposited an average of 37,6 on 4, 386,79, 271,83, 
294,68 and 307,55 eggs at 15, 20, 25, 27,5 and 30°C, respectively. The sex ratio 
(F/F+M) at 15 C (0,00633 ) differs significantly from the sex ratio at all other 
temperatures. Developmental time from egg to adult was inversely related to 
temperature. The period from egg to adult of B. brevicornis varied from 78,95 at 
15 C to 14.26 days at 30 C. Adult longevity was 38,7; 28,95; 15,40; 20,76 and 
19,11 at 15, 20, 25, 27,5 and 30°C, respectively. B. brevicornis developed faster at 
temperatures from 27,5 to 30 C.The developmental rate is too low at 15 C 
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C 
C 

F1,302=1342,64, P<0,0001).
D. maroccanus

(F1,159=38,35, P
C 

C

F2,159=65,46, P
C C 

F1,159=196,45, P<0,0001).
Tettigonia viridissima

(F1,168=44,16, P<0,0001). 
C 

C,

C C 

F2,168=191,91, P

Tettigonia viridissima
F1,168=156,81, P<0,0001).

Bei-Bienko, G.Ya. and L.L. Mishcheno. 1963. Locusts and grasshoppers of the 
U.S.S.R. and adjacent countries (Translated from Russian). Part 1. Israel 
program for scientific translations. 400 pp.
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Gangwere, S.K., M.C. Muralirangan and M. Muralirangan. 1997. The Bionomics 
of Grasshoppers, Katydids and Their Kin. 529 pp.  

Latchininsky, V.A. 1998. Moroccan locust Dociostaurus maroccanus (Thunberg, 
1815): a faunistic rarity or an important economic pest? J. Insect Conserv. 2:
167-178.

-243.

Effect of temperature, plant species and insect’s sex on food consumption 
in three Orthoptera species

S.A. ANTONATOS1,2, N.G. EMMANOUEL2 and A.A. FANTINOU3

1Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki 
Phytopathological Institute, St. Delta 8, 14561 Kifissia, Greece

2Laboratory of Agricaltural Zoology and Entomology, Agricaltural University of Athens,
Iera Odos 75, 11855 Athens, Greece

3Laboratory of Ecology and Environmental Science, Agricaltural University of Athens,
Iera Odos 75, 11855 Athens, Greece

The consumption of leaf area of three plants by Calliptamus barbarus barbarus
Costa, (Orthoptera: Acrididae), Dociostaurus maroccanus Thunberg (Orthoptera: 
Acrididae) and Tettigonia viridissima Linnaeus (Orthoptera: Tettigoniidae) was 
examined under various temperatures. The selection of the specific orthopterous 
species was based on their significance as serious polyphagous pests. In all 
experiments, male and female adults’ consumption was tested on vine, cotton and 
potato leaf tissues at 25ºC and 30ºC. The consumption of C. barbarus barbarus
was further tested at 20ºC and 35ºC. 

Results showed that the consumption of leaf area by male and female adults of 
all species examined was significantly influenced by temperature. The influence of 
plant species was different between the three species. Plant species didn’t 
significantly affect the plant consumption by C. barbarus barbarus. On the contrary, 
plant species significantly influenced food consumption by D. maroccanus and T. 
viridissima. In all Orthopterous species examined, female adult consumed 
significant more leaf area than male adult.
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25°C H. armigera
C 
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P < 0,05, Tukey
HSD t-
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Effects of constant and changing temperature conditions on diapause 
induction in Helicoverpa armigera (Lepidoptera: Noctuidae)

G.K. MIRONIDIS and M. SAVOPOULOU-SOULTANI

Aristotle University of Thessaloniki, Faculty of Agriculture, Laboratory of Applied Zoology 
and Parasitology, 54124 Thessaloniki, Greece

The effects of photoperiod and temperature on the induction and termination of 
facultative pupal diapause in Helicoverpa armigera (Hübner) (Lepidoptera: 
Noctuidae) were investigated under laboratory conditions. Exposing H. armigera
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larvae to both constant and fluctuating temperature regimes with a mean of 25°C 
and 20°C resulted in a type-III photoperiodic response curve of a short-long day 
insect. The long-day critical daylengths for diapause induction were 10 hours and 
12 hours at the constant temperatures of 25°C and 20°C, respectively. Higher 
incidences of diapause and higher values both for the longer and the shorter critical 
photoperiods for diapause induction were observed at fluctuating regimes 
compared with the corresponding constant ones. At alternating temperatures, the 
incidence of diapause ranged from 4.2% to 33.3% and was determined by the 
temperature amplitude of the thermoperiod and by the interaction of cryophase or 
thermophase with the photoperiod. H. armigera larvae seem to respond to 
photoperiodic stimuli at temperatures > 15°C and < 30°C; all insects entered 
diapause at a constant temperature of 15°C, whereas none did so at a constant 
temperature of 30°C under all the photoperiodic regimes examined. Although 
chilling was not a prerequisite for diapause termination, exposure of diapausing
pupae to chilling conditions significantly accelerated diapause development and the 
time of adult emergence. Therefore, temperature may be the primary factor 
controlling the termination of diapause in H. armigera. 
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oC) n df LTime50 (95% C.I.)* x2 P 

-7,5

132 2 24,8** 0,482 0,786

L1-L2 120 2 58,2 (30,5 - 75,3) 0,846 0,655

L3-L4  120 2 123,2 (95,0 - 274,2) 1,308 0,520

120 2 143,6 (106,1 - 609,9) 0,216 0,898

120 2 119,9 (88,7 - 476,4) 0,633 0,729

-10

117 2 18,1** 0,119 0,942

L1-L2 120 2 43,3 (21,1 - 56,7) 2,712 0,258

L3-L4  120 2 80,7 (66,6 - 97,0) 0,453 0,797

120 2 114,7 (94,7 - 164,7) 0,246 0,884

120 2 83,9 (72,4 - 97,5) 0,002 0,999 

E. kuehniella

E. kuehniella

E. kuehniella

E. 
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Cold hardiness of immature and adult stages of the Mediterranean flour moth, 
Ephestia kuehniella (Lepidoptera: Pyralidae)

S.S. ANDREADIS1, P.A. ELIOPOULOS2 and  
M. SAVOPOULOU-SOULTANI1 

1Laboratory of Applied Zoology and Parasitology, Department of Plant Protection, Faculty of 
Agriculture, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece

2Laboratory of Entomology, Department of Plant Protection, School of Agricultural Technology, 
Technological Institute of Larissa, 41110Larissa, Greece

The cold hardiness profile of immature and adult stages of the Mediterranean 
flour moth, Ephestia kuehniella Zeller (Lepidoptera: Pyralidae) was investigated in 
the laboratory. Supercooling point (SCP) of early instars, late instars, pupae and 
adults of E. kuehniella was determined using a circulating bath with a cooling rate of 
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1ºC/min. Mean SCP of pupae was significantly lower (-23.3ºC) in relation to early 
and late instars (-16.1 and –19.5ºC, respectively), but did not differ regarding adult 
ones (-21.6oC). Moreover, low temperature survival of eggs, early instars, late 
instars, pupae and adults of E. kuehniella was estimated by cooling groups of 30 
individuals (three replicates of ten individuals for each treatment) to -7.5 and -10ºC
for 30, 60, 90 and 120 min. Mean lethal time (LTime50) of eggs and early instars at -
7.5ºC was significantly shorter (24,8 and 58,2 min, respectively) than that of late 
instars, pupae and adults (123.2, 143.6 and 119.9 min, respectively). A similar trend 
was achieved at -10ºC. Exposure to lower temperature (from -7.5 to -10oC) resulted 
in shorter LTime50 values for all treatments, but was significant only in late instars 
and adults based on non-overlapping confidence intervals. Freezing injury above 
the SCP was well documented for all stages of E. kuehniella indicating a pre-freeze 
mortality. Our results suggest that the pupae are the most tolerant stage after 
exposure to sub-zero temperatures. Eggs and early instars appeared to be the 
most susceptible stages to low temperatures below 0oC while adults and late 
instars had a moderate resistance to sub-zero temperatures.
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Effect of high and low temperatures on survival, longevity and egg 
production of Bactrocera oleae adults of different ages

T.H. TSIMPLIARAKIS1, N.A. KOULOUSSIS1, M.L. PAPPAS2,
G.D. BROUFAS2 and D.S. KOVEOS1

1Aristotle University of Thessaloniki, Laboratory of Applied Zoology and Parasitology, 
54124 Thessaloniki

2Democritus University of Thrace, Department of Agricultural Development, Laboratory of 
Agricultural Entomology and Zoology, 68200 Orestiada

Adult females of the olive fruit fly Bactrocera oleae of different ages were 
exposed for two hours to either high or low temperatures. In both regimes survival 
percentages after exposure were higher in young adults compared to older flies. 
Egg production and longevity after exposure were also reduced. Although evident in 
all ages, this reduction was more pronounced in the older adults. It seems that the 
older the flies the more sensitive they tend to become on the stressful effects of 
high and low temperatures.
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Transmission of Cucumber mosaic virus (CMV) to zucchini plants when 
Aphis nerii (Hemiptera: Aphididae) probing behaviour proceeds or follows on 

pepper, tobacco, tomato, French bean, celery and zucchini plants infected 
with PVY, TMV, AMV, BCMV, CeMV, and CMV

A.P. PAPAPANAGIOTOU and T.L. VAFEIDIS

Crop Protection laboratory, Department of Greenhouse Crops and Floriculture, Faculty of 
Agricultural Technology, TEI Messolonghiou, 30200 Messolonghi

In the present study the possible interaction between CMV, PVY, TMV, AMV, 
CeMV, and BCMV in vector Aphis nerii stylets was investigated. CMV transmission 
rate to zucchini plants was determined when aphids probed to CMV-infected plants 
before and after acquisition of other plant viruses (Pirone and Perry, 2002; Raccah 
et al., 2001). Clonal colonies of A. nerii were maintained on N. oleander plants, 
exposed at 20oC and photoperiod 18h. PVY, TMV, AMV, BCMV, CeMV, and CMV 
isolates came from infected potato, tobacco, alfalfa, French bean, celery, and 
zucchini plants, respectively. Virus-source plants were produced by mechanical 
inoculation of pepper plants Guardian F1 (PVY), tobacco plants cv. Samsun (TMV), 
tomato plants Don Jose F1 (AMV), French bean plants cv. Green Crop (BCMV), 
celery plants President F1 (CeMV), and zucchini plants Jedida F1 (CMV). 

Adult apterae of A. nerii were starved for 1,5-2h, allowed to probe on virus 
infected-source plants for 3 minutes, and then transferred to healthy zucchini test-
plants, Jedida F1 at the cotyledon stage. One individual aphid was used per test 
plant. Plants were subsequently covered with insect-proof mesh. After 7 h plants 
were sprayed with bifenthrin (0,25 g/l) to eliminate remaining aphids. All possible 
combinations were performed: CMV-PVY-Healthy (H), PVY-CMV-H, CMV-TMV-H, 
TMV-CMV-H, CMV-AMV-H, AMV-CMV-H, CMV-BCMV-H, BCMV-CMV-H, CMV-
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CeMV-H, CeMV-CMV-H, CMV-H, H-CMV-H, CMV-H-H. For each treatment three 
replicates were conducted, each consisting of 10 plants. The experiment was 
repeated three times. After transmission tests were performed, test plants were 
removed to an insect-proof greenhouse for a period of three weeks. A leaf sample 
of every test plant was examined for CMV infection with enzyme linked 
immunosorbent assay (ELISA). 

Experimental data were subjected to homogenetic test, using the Pearson x2

test for each of the five plant viruses (Norusis, 1999). Infection rate of CMV was not 
statistically significant (p>0.10) when aphids probed on CMV infected zucchini 
plants, before or after exposure to French beans and celery plants infected with 
BCMV, and CeMV, respectively. In contrast, statistically significant (p 0.05) higher 
CMV transmission rates were determined when aphids probed on CMV infected 
zucchini plants, following probing behaviour on AMV, PVY, and TMV infected 
plants. Statistically significant (p 0,05) higher transmission rates of CMV occurred 
at treatment CMV-H, compared to treatment CMV-H-H, when viruliferous aphids 
successively probed on two healthy zucchini plants.
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New data on bio-ecology of Marchalina hellenica  
(Hemiptera: Coccoidea: Marchalinidae)

S. GOUNARI1 and Ch. HODGSON2

1Laboratory of honeybee pathology, IVRA, NAGREF
2National Museum of Wales, Cardiff

Scale insects or Coccoidea are sap-sucking insects related to the Psylloidea 
(jumping plant lice), Aphidoidea (aphids) and Aleyrodoidea (whiteflies). These four 
superfamilies collectively comprise the hemipterous suborder Sternorrhyncha, The 
superfamily Coccoidea embraces at least 20 families. Until fairly recently, one of these 
families was Margarodidae sensu Morrison (1928), sometimes referred to as 
archaeococcoids, taxa which are sister to most of the rest of the Coccoidea. However, 
over the last forty years or so, the original "Margarodidae" has been broken up into 
about 10 seperate families (reviewed by Hodgson and Foldi, 2006).

The family Marchalinidae (Hemiptera: Coccoidea) was introduced by Koteja 
(1996). The family is considered to be phylogenetically close to the Monophlebidae 
and Coelostomatiidae (Hodgson and Foldi, 2006). Marchalinidae contains the one 
genus, Marchalina Vayssière, which is currently considered to have 3 species (Ben-
Dov 2005, Hodgson et al. 2006), M. azteca Ferris (from Mexico), M. hellenica, 
Gennadius (from the Palaearctic) and M. caucasica Hadzibeyli, from the Caucasus 

In Greece, M. hellenica is mainly restricted to Pinus sp. (P. halepensis , P. brutia,
P. pinea, P. silvestris). It has one generation a year. The female life cycle has 3 
immature stages plus the adult, whilst the male has 4 stages plus the adult.

Although most recent papers describing the biology of M. hellenica have 
considered that there are only 2 nymphal instars, and have referred to the 
overwintering female stage as the 2nd instar, it has been known for sometime that 
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female M. hellenica have 3 nymphal instars (Marotta and Priore 1992). These authors 
described and illustrated the differences between the 3 nymphal instars, provided a 
key to separate them and, in another publication (Priore et al., 1996), outlined the life 
cycle, clearly showing that it is the 3rd instar which overwinters. This is also the 
conclusion of Gounari (2006) and Hodgson et al. (2006). In addition, Hadzibeyli 
(1969) also indicated that M. caucasica had 3 nymphal instars. The reason for this 
misunderstanding was that workers referred to all stages with 6-segmented antennae 
as 1st-instar nymphs.

The male life cycle is somewhat similar in so far as males enter winter as 
prepupa (3rd-instar male), but in early January, or some years early February 
moulting into pupa (4th-instar male). The last moult take place in early March, 
giving rise to the adult male.  

It is here considered highly unlikely that the sex of 1st- and 2nd-instar nymphs will 
be identifiable. However, Erlinghagen (2001) considered that he could distinguish 
male and female nymphs, with the female nymphs on pine and the male nymphs on 
Asphodelus aetivus (Liliaceae). He illustrates the latter but the figure clearly shows a 
mealybug, probably Phenacoccus asphodeli Goux. 

In addition, Nikolopoulos (1964, 1965) described what he believed to be the alate 
adult male of M. hellenica. Later, based on this description, Minachilis (2002) also 
studied what he believed to be an alate male of M. hellenica. Unfortunately, the males
these two workers studied were those of a Palaeococcus sp. (Hodgson and Foldi, 
2006), which is not uncommon on Pinus species in Greece

All known males of M. hellenica from Greece are apterous 
As indicated from Hodgson and Foldi (2006), the key character for identifying adult 

male Marchalina is the restriction of the tubular ducts on the abdomen to the dorsum 
of segment VII only. This is considered to be true for both the alate and apterous 
males. The alate males studied by Nikolopoulos and Minachilis have tubular ducts on 
both abdominal segments VI and VII and are clearly Monophlebidae. It is also 
considered here that alate males are unknown in Greek populations of M. hellenica,
although they are present in M. caucasica populations.

Marhalina hellenica reproduces mainly parthenogenetically. The males are absent 
from the mainland of Greece. They are restricted to the islands of East Aigaion 
(Samos, Ikaria, Rhodos) and to Crete. The proportion of females:males is oscillates 
between 10:1 or even 5:1

An hypothesis on this preferences could be the different species of Pine tree (P. 
brutia or P. halepensis), but the precise reasons are not clarified yet. 



108 14

Propylea quatuordecimpunctata  
(Coleoptera: Coccinellidae) Aphis fabae

(Hemiptera: Aphididae) 

1,2 3 1 2,
1 1 

1

2

3

Holling, 
Propylea

quatuordecimpunctata L. (Coleoptera: Coccinellidae
Aphididae

Aphis fabae Scopoli (Hodek, 
P.

quatuordecimpunctata A. fabae. 

1°C
cm

x 
Vicia faba) – – -

- A. fabae P.
quatuordecimpunctata

E

A. fabae
A. fabae

P. quatuordecimpunctata

Ne ~Bin(N0, ), n
n NPNPNPP 0

2
02010 ...)

1
log(

)...exp(1
)...exp(

0
2
02010

0
2
02010

0
n

n

n
ne

NPNPNPP
NPNPNPP

N
N

Ne A. fabae, N0:
A. fabae P0, P1,…, Pn

P1



2 – 109

Rogers, 1972):
)((

0 1 heTNTa
e eNN (1)

Th
T -

Ne

(Livdahl and Stiven, Lambert W,
xeW xW

x (Corless et al

h

aTNaT
h

e aT
eNaTW

NN
h )( )(

0
0

0

(2)

R 2.12.1 (R Development Core Team, 

Coccinellidae

Hodek,

Hassell et al., 1976). 

P.
quatuordecimpunctata

- 
h-1) 

( ) 
h) 

(Th) 
. .

1 0.106 0.056 – 0.226 6.585 5.135 – 8.284

2 0.123 0.088 – 0.175 2.620 2.268 – 3.008

3 0.147 0.118 – 0.184 1.148 1.048 – 1.254

4 0.199 0.169 – 0.234 0.519 0.484 – 0.555



110 14

Corless, R.M., G.H. Gonnet, D.E.G. Hare, D.J. Jeffrey and D.E. Knuth. 1996. On 
the Lambert W function. Adv. Comp. Math. 5: 329-359.

Hassell, M.P., J.H. Lawton and J.R. Beddington. 1976. The components of 
arthropod predation I. The prey death-rate. J. Anim. Ecol. 45: 135-164.

Hodek, I. 1996. Food relationships. In: Ecology of Coccinellidae. Ed. by Hodek and
-238. Kluwer Academic Publishers, Netherlands.

Holling, C.S. 1959: Some characteristics of simple types of predation and 
parasitism. Can. Entomol. 91: 385-398.

Livdahl, T.P. and A.E. Stiven. 1983: Statistical difficulties in the analysis of 
predator functional response data. Can. Entomol. 115: 1365-1370.

R Development Core Team. 2010. R: A language and environment for statistical 
computing. R foundation for statistical computing, Vienna, Austria. URL 
http://www.R-project.org

Rogers, D. 1972. Random search and insect population models. J. Anim. Ecol. 41: 
369-383.

Estimating functional response parameters of immature stages of 
Propylea quatuordecimpunctata (Coleoptera: Coccinellidae) to 

Aphis fabae (Hemiptera: Aphididae)
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The fourteen-spotted ladybird beetle Propylea quatuordecimpunctata L. is an 
aphidophagous coccinellid preying on numerous economically important aphid 
species. The aim of this study was to estimate functional response parameters of 
immature stages of P. quatuordecimpunctata to its essential diet Aphis fabae
Scopoli under laboratory conditions. We used Lambert W function to produce an 
alternative solution of Rogers’ random predator equation. Attack rates and handling 
times from first to fourth larval stage were: 0.106, 0.123, 0.147, 0.199 and 6.585, 
2.620, 1.148 and 0.519 respectively. Estimated by the model attack rates were 
similar for all four larval stages while, handling times decreased for the older larvae 
possibly due to higher consumption of prey. Being larger gives them an advantage 
in handling prey.
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Duration of pupal and adult stages of Venturia canescens (Hymenoptera: 
Ichneumonidae) after exposure of immature stages to high temperatures

C.S. SPANOUDIS, S.S. ANDREADIS and M. SAVOPOULOU-SOULTANI

Laboratory of Applied Zoology and Parasitology, Department of Plant Protection, Faculty of 
Agriculture, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece

In this study, the effect of high temperatures on certain biological aspects of the 
koinobiont endoparasitoid Venturia canescens Gravenhorst (Hymenoptera: 
Ichneumonidae) was examined in the laboratory. Immature life stages of V. 
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canescens (egg, 1st or 2nd instar larva and pupa) were exposed to high 
temperatures for one hour and the developmental time of pupal stage as well as the 
adult longevity were measured. The tested temperatures were 38, 39, 40, 41 and 
42oC. In all treatments the duration of the pupal stage increased significantly with 
increasing temperature. Significantly shorter developmental time of the pupal stage 
was observed when pupae of V. canescens were exposed to high temperatures 
compared to that observed when eggs and 1st or 2nd instar larvae were exposed to 
all testing temperatures except for 42oC. On the other hand exposure to high 
temperatures resulted in a decrease of adult longevity. When 1st or 2nd instar larvae 
and eggs of V. canescens were exposed to 40oC for one hour adult longevity 
decreased to 4.2 and 6.2 days, respectively. However, when pupae of V. 
canescens were exposed to high temperatures the adult longevity was significantly 
longer than that observed when eggs and 1st or 2nd instar larvae were exposed to 
high temperatures and it ranged from 10.2 to 13.4 days. Our results suggest that
high temperatures on immature stages had a negative effect on duration of pupal 
stage and adult longevity. These findings are of great importance for a better 
understanding of the effects that high temperatures have on V. canescens.
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Effects of different prey species on development, survival and reproduction 
of the predatory mite Phytoseius finitimus (Acari: Phytoseiidae)

CH. XANTHIS1, M.L. PAPPAS1, D.S. KOVEOS2 and G.D. BROUFAS1 

1Democritus University of Thrace, Department of Agricultural Development, Laboratory of 
Agricultural Entomology and Zoology, 68 200 Orestiada

2Aristotle University of Thessaloniki, Faculty of Agriculture, 54 124 Thessaloniki

The effects of different prey species, the two spotted spider mite (Tetranychus 
urticae) (TSSM) and the greenhouse whitefly (Trialeurodes vaporariorum) (GWF), 
as well as of Typha sp. pollen on developmental rate, survival and reproduction of 
the predatory mite Phytoseius finitimus were studied under laboratory conditions. 
For the bioassays, bean leaf discs (Ø = 4cm) placed in contact with water soaked 
cotton wool in Petri dishes were used as experimental arenas. In the first group of 
experiments, eggs of P. finitimus were transferred individually on each of the
experimental arenas. During preimaginal development Typha sp. pollen, TSSM 
eggs with or without pollen and GWF first stage nymphs with or without pollen were 
offered on the leaf discs as food for the mite. Survival and developmental stage of 
the experimental mites were recorded in 12 hour intervals. In a second group of 
experiments, the effect of Typha sp. pollen, TSSM eggs and GWF nymphs on 
mean daily ovipositional rate of the mite was recorded. Six day old females were 
transferred individually on the leaf disc arenas and for a period of 9 consecutive 
days the number of eggs laid by each individual female was recorded daily. All the 
bioassays were conducted at 25°C and a photoperiod of LD 16:8. Data analysis 
revealed that in all treatments except for TSSM eggs, immature survival was high 
and on average 75 to 92% of the mites reached adult stage in approximately 10 to 
12 days. In the treatment in which TSSM eggs without pollen grains were used as 
food source none of the mites reached adult stage with mortality reaching a peak 
during protonymphal stage. Mean daily ovipositional rate of P. finitimus was higher 
on Typha sp. pollen (1.5 eggs / female / day), whereas intermediate values were 
recorded for GWF nymphs (0.9 eggs / female / day) and very low for TSSM eggs 
(0.3 eggs / female / day). According to data analysis, Typha sp. pollen could be a 
valuable alternative food for P. finitimus mass rearing which could successfully 
develop and reproduce on GWF.
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The effect of number of cuttings of alfalfa on mite populations 
associated with foliage and litter 

E. BADIERITAKIS1, N. EMMANOUEL1 and A. FANTINOU2 

1Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens,
Iera Odos 75, Votanikos 118 55, Athens Greece

2Laboratory of Ecology and Environmental Science, Agricultural University of Athens, 
Iera Odos 75, Votanikos 118 55, Athens Greece

Alfalfa (Medicago sativa L.) is one of the important livestock crops in the world. 
Many arthropods are associated with this crop, including mites, which may be 
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hosted on its foliage and litter. Two experimental plots in an alfalfa crop were used 
in the Kopais region (Central Greece) during 2008-2010 in order to reveal possible 
effects of the number of cuttings on the mite populations within these two habitats. 
Mites belonging to Cryptostigmata, Astigmata, Prostigmata and Mesostigmata were 
recorded. The results showed that the repeated harvesting of alfalfa mainly affected 
oribatid mites (Cryptostigmata) of foliage and litter. The results of this field study 
should be interpreted with concern, because agroecosystems are influenced by 
many biotic and non-biotic factors that cannot be easily predicted and restricted.
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Eutetranychus orientalis (Acari: Tetranychidae) 
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Effect of temperature on development and fecundity of 
Eutetranychus orientalis (Acari: Tetranychidae)

E.V. KAPAXIDI

Laboratory of Acarology and Agricultural Zoology, Benaki Phytopathological Institute 
8 Stefanou Delta Str., 14561 Athens, Greece

Eutetranychus orientalis (Klein) (Acari: Tetranychidae) is a quarantine pest for 
EU. Its presence in Greece is known only the resent years. In the present study the 
effect of temperature in development and oviposition of E. orientalis is discussed. 



124 14

Temperature had significant effect on its development and fecundity. Mean 
developmental time for adult females was decreasing with increasing temperature. 
Longer developmental time occured in 17,5oC (27,49 days) while the shortest in 
32,5oC (7,25 days). Mean developmental time ranged from 31,56 to 8,14 days, for 
the temperatures of 17,5 and 32,5oC respectively. Fecundity was lower at 17,5 oC
and 32,5oC (38,73±2,54 and 34,21±2,70 eggs, respectively), in comparison with the 
middle temperatures of 20, 25 and 30oC, when the lay eggs were significant higher 
(65,17±2,99, 61.93±5,72 and 52,23±3,21 eggs, respectively). Average day 
fecundity per female was higher at the higher temperatures of 30 32,5oC
(5,26±0,20 and 5,36±0,25 eggs/day/female, respectively) and it was significantly 
different from the one of the 7,5oC (1.99±0,09 eggs/day/female).
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Thaumetopoea pityocampa Denis & Schiff. (Lepidoptera:
Thaumetopoeidae
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The prossesionary moth in the forest of Thessaloniki: Observations on a rare 
phenomenon and its possible explanations

B. KATSOYANNOS

Emeritus Professor of Entomology, Agricultural School of the 
Aristotle University of Thessaloniki, Greece

The ca. 3000 hectares forest surrounding the city of Thessaloniki, northern 
Greece, is composed of about 75% pine trees(Pinus brutia), 5% cypress trees
(Cypressus sempervirens) and 20% of other trees and shrubs. The pine trees of 
this forest, especially those located in the southwest margins of it, in  certain years 
wereheavily attacked by the prossesionary moth Thaumetopoea pityocampa Denis 
& Schiff. (Lepidoptera:Thaumetopoeidae). The larvae of this insects overwinter on 
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the trees feeding the pine spines, and they abandon them to pupate in the soil 
usually in March.

During the winter of 2009-2010 the infestation in some  of  these areas was so 
high, that already in December 2009 the trees in large parts of the forest were 
completely defoliated. Probably due to shortage of food, the period between 20 
January and 10 February 2010, about 2 months before the normal time, a mass 
larval abandoning of the defoliated pines was observed, and at the same time 
massive aggregation and upwards movement  of them, on the trunks of nearby 
cypress trees. Later, within the same period, the movements were at both 
directions, some moving upwards while others downwards. Others, aggregated in 
lose nests in the top of the cypress trees were the died, since this tree is not a host 
of the insect. Several dead larvae were also seen on the trunks of the abandoned 
from them pine trees.  

Since at least during the last 30 years of regular visits in the area such a 
phenomenon has not been observed, it can be consider as rare. Some ecological 
and behavioral aspects of it are discussed.
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Bacrocera oleae (Diptera: Tephritidae):
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Tzanakakis, . . and D.S. Koveos. 1986. Inhibition of ovarian maturation in the 
olive fruit fly Dacus oleae (Diptera: Tephritidae), under long photophase and an 
increase of temperature. Ann. Entomol. Soc. Am. 79: 15-18.

Olive fruit fly (Diptera: Tephritidae) ovipositional preference in two olive 
varieties is affected by population origin

R.G. PAPADOPOULOU1, M.L. PAPPAS2, G.D. BROUFAS2,
N.A. KOULOUSSIS1 and D.S. KOVEOS1 

1Aristotle University of Thessaloniki, Laboratory of Applied Zoology and Parasitology, 
541 24 Thessaloniki

2 Democritus University of Thrace, Department of Agricultural Development, Laboratory of 
Agricultural  Entomology and Zoology, 68 200 Orestiada

The effect of olive fruit fly (Bactrocera oleae) population origin on ovipositional 
preference in olives of two different varieties was studied under ladoratory 
conditions. When adult females originating from the island of Amorgos had access 
to Megaritiki and Koroneiki olives they chose to lay more eggs on Koroneiki than on 
Megaritiki olives. By contrast, the majority of females originating from Khalkidhiki
preferred the Megaritiki variety. The results may explain to some extent the 
observed variability in fruit infestation in different olive varieties and localities.
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Bactrocera oleae
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Evolution of the attack by the olive fruit fly to table olive varieties

C. SANTIAGO-ÁLVAREZ, A. ARIZA, C. CAMPOS and 
E. QUESADA-MORAGA

Laboratorio de Entomología Agrícola, E.T.S.I.A.M., Universidad de Córdoba, 
Campus de Rabanales, Edifico C4 “Celestino Mutis, 14071 Córdoba (España-Spain)

The attack of Bactrocera oleae was studied in 10 table olive varieties at an 
irrigated mixed plantation, which was located in Córdoba (southern Spain), during 
fall of 2009. In all varieties, the attack began in the second half of summer, a month 
before the color of the olives started to change, when the population of B. oleae
was still not high. The percentage of attack did not differ between the varieties at 
that time. Later, the intensity of the attack followed a gradual increase during the 
phase of color change of the olive fruit, which coincided with the increase of the 
olive fruit fly population, and stabilized when each of the varieties reached the stage 
of maturation. Statistical analysis indicated significant differences in the olive fruit 
damage between the varieties. The level of susceptibility of each variety was 
determined by the value of the area under the curve of evolution of the olive fruit fly 
attack during the study period: Gordal Sevillana > Ascalona > Tenera > Ocal > 
Barnea > Manzanilla de Sevilla > Dulzal de Carmona > Mollar de Cieza > Uovo di 
Piccione > Kalamón > Callosita. In this regard, the varieties can be categorized into 
four groups: 1) highly susceptible: Gordal Sevillana and Ascalona Tenera; 2) 
susceptible: Ocal, Barnea and Manzanilla de Sevilla; 3) moderately susceptible: 
Dulzal de Carmona, Mollar de Cieza and Uovo di Piccione; 4) least susceptible: 
Kalamón and Callosina. The implication of the physiology of maturation of each 
variety in the intensity of attack by B. oleae is discussed because the time of 
maturation, the size, the weight and the fat yield of the olive fruits did not have an 
effect. 
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Closterotomus (Calocoris) trivialis (Hemiptera: 
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Seasonal phenology of Calocoris trivialis (Hemiptera: Miridae) 
on citrus, olive and associated host plants

. KALAITZAKI1 and A. AMARA2 

1Institute of Olive Tree and Subtropical Plants of Chania, Agrokipio, 73100 Chania, Greece
2Mediterranean Agronomic Institute of Chania, Department of Sustainable Agriculture, 

Alsyllion Agrokipion P.O. Box 85 GR, 73100 Chania, Greece

The seasonal appearance and population abundance of nymphs and adults of 
C. trivialis were studied by weekly canopy shaking samplings in an olive and a 
citrus grove of Institute of Olive Tree and Subtropical Plants of Chania, Greece, 
from January until May 2009. In each sampling, one twig per olive or citrus tree, 
about 20-25cm long containing 5-6 shoots, was shaken on a beating tray and the 
fallen individuals of C. trivialis were counted. In addition, samples were taken from 
weeds referred in the literature as alternative host plants for C. trivialis. For the 
weeds similar procedure was followed, in which each plant was individually shaken. 
Each sampling comprising 15 replications for the olive and citrus trees and 15 
replications per weed species. Results showed that 1st and 2nd nymphal instars of 
C. trivialis were first recorded on weeds on January 15th. First adult appearance 
was recorded on Mercurialis annua in early March in the citrus orchard, while in the 
olive grove was recorded one week later. Population density in olive and citrus 
trees was very low in general. Significant differences were observed in the total 
number of live individuals (nymphs and adults) per plant among the various host 
plants. The highest population of C. trivialis under field conditions was found on M. 
annua followed by Parietaria officinalis, Urtica sp. and Sinapis alba. Olive and citrus 
trees, as well as Sonchus oleraceus and Malva silvestris were found to be the least 
preferred hosts since only a few individuals were found on them. No significant 
differences were observed between the two olive varieties (Koroneiki, Tsounati) 
considering the number of live individuals of C. trivialis per twig. Collected 
information on host plant preference of C. trivialis can be helpful in predicting its 
occurrence and movement among crop and non-crop host plants and, therefore in 
the development of appropriate control strategies against it, without unnecessary 
insecticidal treatments.



– 143

- (UV-B) 
Tetranychus urticae (Acari: Tetranychidae)

. 1, T. SUZUKI2, . . 3, . . 3   
1 

1

2Center for Environment, Health and Field Sciences, Chiba University, Kashiwa-no-ha 6-2-1, 
Kashiwa, Chiba 277-0882, Japan

3

Tetranychus
urticae -
(UV-B, 300nm

-B

UV-B 

-B 
T. urticae. 

Shindo et al.

T. urticae
Suzuki et al.

urticae

T. urticae

T. urticae. 



144 14

-

Koveos and Veerman

cm 

LED UV-B 
nm

  
-

-B 

T. urticae

-B 

Koveos, D.S. and A. Veerman. 1994. Accumulation of photoperiodic information 
during diapause development in the spider mite Tetranychus urticae. Journal of 
Insect Physiology 40: 701-707.

Shindo, Y., E. Witt, D. Han and L. Parker. 1994. Dose response effects of acute 
ultraviolet irradiation on antioxidants and molecular markers of oxidation in murine 
epidermis and dermis. Journal of Investigative Dermatology 102: 470-475.

Suzuki, T., M. Watanabe and M. Takeda. 2009. UV tolerance in the two spotted 
spider mite, Tetranychus urticae. Journal of Insect Physiology 55: 649-654.
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Effect of ultraviolet-B (UV-B) on a Greek population of the spider mite 
Tetranychus urticae (Acari: Tetranychidae)

O. TSARSITALIDOU1, T. SUZUKI2, .L. PAPPAS3, G.D. BROUFAS3 and 
D.S. KOVEOS1 

1Aristotle University of Thessaloniki, Laboratory of Applied Zoology and Parasitology, 
54124 Thessaloniki

2Center  for Environment, Health and Field Sciences, Chiba University, Kashiwa-no-ha 6-2-1, 
Kashiwa, Chiba 277-0882, Japan

3Democritus University of Thrace, Department of Agricultural Development, Laboratory of 
Agricultural  Entomology and Zoology, 68200 Orestiada

Adult females of a Greek population of Tetranychus urticae were exposed to 
various doses of UV-B. It was found that UV-B doses similar to those occurring in 
the field resulted in a significant reduction of egg laying and an increase in mortality 
and escape rate of T. urticae adult females. Females that were transferred on the
underside of bean leaves were protected from the deleterious effects of UV-B. By 
contrast, for females transferred on the upper side of the leaves high mortality and 
escape rates and low egg production were observed. Our results indicate that UV-B
may be a useful non chemical control tool for preventing population increase of the 
spider mite T. urticae. 
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The effect of number of cuttings of alfalfa on soil beetle populations 

E. BADIERITAKIS1, N. EMMANOUEL1 and A. FANTINOU2 

1Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens,
Iera Odos 75, Votanikos 118 55, Athens Greece

2Laboratory of Ecology and Environmental Science, Agricultural University of Athens, 
Iera Odos 75, Votanikos 118 55, Athens Greece

Alfalfa (Medicago sativa L.) is a very important plant cultivated for its hay. Many 
arthropods are hosted within alfalfa, including soil beetles. In 2008-2010 
experiments were conducted in Kopais region (Central Greece) in order to reveal 
possible effects of the number of cuttings of alfalfa on soil beetle populations. Pitfall 
traps were used for sampling and were surveyed every two weeks approximately in 
two plots with different number of cuttings. In both plots, the soil beetle communities 
were mainly dominated by the families Carabidae (ground beetles) and 
Scarabaeidae. The results showed that no significant differences on these 
populations were detected, probably due to environmental factors. However, the 
results should be interpreted with concern, as pitfall sampling measurements may 
be easily biased by a number of factors.
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Attraction of the Mediterranean fruit fly, Ceratitis capitata  
(Diptera: Tephritidae), to a new bait

V.G. MAVRAGANIS1, N.T. PAPADOPOULOS2, N.A. KOULOUSSIS3 and 
P.CH. KOULOUMBIS1 

¹National Agricultural Research Foundation, Vine Institute, Insectary,
Lykovrysi 14123, S. Venizelou 1, Athens, Greece

2Department of Agriculture Crop Production and Rural Environment, University of Thessaly, 
Phytokou St. 38436 N. Ionia (Volos) Greece

3Laboratory of Applied Zoology and Parasitology, School of Agriculture, Aristotle University of 
Thessaloniki, 54124 Thessaloniki, Greece

Over the past few decades, the development of effective insect trapping 
systems has been a subject of intensive research. Here we present results on the 
attractiveness of a new female-specific bait that has been developed for the 
Mediterranean fruit fly, Ceratitis capitata (Diptera: Tephritidae). In contrast to most 
commercially available attractants, this bait is not based on hydrolyzed protein and 
release of ammonia, but is a mixture of pyrazines and of amorphous nitrogen based 
polymers. This new bait was assessed in orange groves, using McPhail-type traps, 
in experiments carried out in 2009 and 2010. It was compared with the 
commercially available attractant Biolure® (Suterra LLC, Bend, OR, USA), which 
contains ammonium acetate, trimethylammine and putrescine. Five traps were 
employed per treatment using a randomized experimental design. Each trap 
contained 15 grams of the new bait or one Biolure dispenser (Unipack). Traps were 
suspended at about 20 meters from one another and were checked every week, 
over 8 and 16 weeks for the two years respectively. The results showed that both 
treatments were highly and equally effective in attracting adult Mediterranean fruit 
flies, especially females. The number of beneficial insects attracted was very low. 
Implementation of this new bait could substantially reduce the cost of monitoring the 
populations of the Mediterranean fruit fly in control programs.
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Ceuthorrhynchus pallidactylus
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Williams, H.I. 2010. The Major Insect Pests of Oilseed Rape in Europe and Their 
Management: An Overview. In: Williams, H.I. (ed). Biocontrol-Based Integrated 
Management of Oilseed Rape Pests. Springer.

Extensive infestations of oilseed rape by Cabbage Stem Weevil 
Ceuthorrhynchus pallidactylus (Coleoptera: Curculionidae)

K. B. SIMOGLOU1, E. RODITAKIS2 and . TRIHAS3 

1Region of Crete, Directorate of Rural Economy and Veterinary of Heraklion, 
Department of Quality and Phytosanitary Control

2National Agricultural Research Foundation, Plant Protection Institute of Heraklion,
Laboratory of Entomology, Heraklion, Crete.

3Natural History Museum of Crete, University of Crete.

Ceuthorrhynchus pallidactylus (Marsham) (syn. C. quadridens Panzer) (Col., 
Curculionidae) is widespread in Europe, Russia, North Africa and North America. It 
infests both the winter and spring oilseed rape. The larvae feed within the stems 
and stalks of the leaves reducing the vitality particular of seedlings, whose growth 
can be severely restricted. 

In January 2011 extensive damages by C. pallidactylus to oilseed rape crops 
were observed around the Amphipolis Municipality. Sections on the roots of the 
infested plants revealed the presence of numerous larvae of C. pallidactyllus. The 
feeding activity of the insect larvae caused the creation of enlarged cavities within 
the root and the infested plants exhibited stunted growth. The infestation levels in 
the oilseed rape fields ranged from 10 to 80%. The loss in production based on final 
estimates reached up to 50%, while many fields were reseeded. 

Attacks by C. pallidactylus were also reported from the regions of Macedonia 
and Thrace. This is the first report of economically significant crop losses in oilseed 
rape by C. pallidactylus in Hellas. 

The ecology of the insect has not been studied as yet under the Hellenic 
conditions. Based on a literature review, the most serious losses are observed 
mainly on young plants. These studies suggest that during autumn the adults are 
attracted to and oviposite on crops of oilseed rape that have just sprouted. During 
winter the adults overwinter in protected places in the fields, while remaining active. 
The larvae continue their development in the root zone of plants throughout the 
winter, significantly reducing the plant growth. 
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Dasyneura oleae (Diptera: Cecidomyiidae)
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Extensive infestations by the olive leaf midge Dasyneura oleae  
(Diptera: Cecidomyiidae)

E.RODITAKIS1*, A. KARATARAKI2, K. B. SIMOGLOU3 and 
N. RODITAKIS1

1National Agricultural Research Foundation, Plant Protection Institute of Heraklio, 
Laboratory of Entomology, Heraklio, Crete

2Region of Crete, Directorate of Rural Economy and Veterinary of Lasithi, 
Department of Quality and Phytosanitary control

3Region of Crete, Directorate of Rural Economy and Veterinary of Heraklion, 
Department of Quality and Phytosanitary control

The olive leaf midge Dasyneura oleae Loew (Diptera: Cecidomyiidae) is a minor 
pest of olive crops (Olea europea) and it is widespread in the Mediterranean ( 

Skuhrava and Skuhravy, 2009). The pest 
activity in the plant tissues is causing gall formation in the leaves and the stems of 
the buds. Also, in infested young leaves deformities have been observed. Economic 
damage has been reported by the infestation of the inflorescence (Talhouk, 1969).

In February 2010 extensive infestations by D. oleae were observed in olive 
leaves from Elounda Lasithi. The damage was restricted mainly near the coastal 
zone while in the surrounding areas (Fourni plateau, Neapoli, Ag. Nikoloas) low or 
no infestations were observed. Cases of infestations were also reported form the 
county of Heraklion (Gouves, Kapariana, Hraklion). 

This is the first report of extensive infestations in the area of Elounda. Currently 
the extent of infections in other areas of Greece is unknown. The aim of this article 
is to inform the agronomist of the presence of the pest in region and to assist in the 
rapid identification of the pest in the case of an outbreak. 
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Thaumetopoea pityocampa
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Thaumetopoea pityocampa (Denis and Schiffermüller) (Lepidoptera: 
Thaumetopoeidae) ( .

Roland, 1966). 

Thaumetopoea pityocampa

et al., 1988; Thorpe et al., 1999; 
Sharov et al.

et al., 1994).
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Monitoring Thaumetopoea pityocampa (Lepidoptera: Thaumetopoeidae) 
populations and their management by employing mating disruption
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The pine processionary moth Thaumetopoea pityocampa (Lepidoptera, 
Thaumetopoeidae) is one of the major defoliator pine pests in southern Europe and 
North Africa. Moreover, last-instar larvae may liberate microscopic urticating hairs, 
which can cause severe irritation to the skin and mucous membrane, often leading 
to strong allergic reactions in humans. Although several alternative methods have 
developed worldwide (biological, biotechnological, environmental management etc) 
in Greece, the control is based mainly on the use of chemical agents. The aim of 
the study was the monitoring population of pine processionary moth in the area of 
attiko alsos (Attica-Greece) and the evaluation of mating disruption control method. 
The first adult was captured at the mind of August and the latest at the end of 
October. Adult capture rates packed between minds of September to mind of 
October. Significant differences in the adult density were observed among the 
mating disruption area and control area. 
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Papilio machaon (Lepidoptera: Papilionidae) Philaenus spumarius
(Hemiptera: Aphrophoridae) 

1 1 1 1, 
2 1

1

2

Papilio
machaon (Linnaeus, 1758) (Lepidoptera:Papilionidae) Philaenus spumarius
(Linnaeus, 1758) (Homoptera:Cercopidae, Aphrophoridae

Petroselinum crispum P. 
spumarius Mentha
spicata Anethum graveolens

(Nast, 1972; Scott, 1992; Capinera

P. machaon P. 
spumarius Boucelham

- P.
machaon Rutaceae, Lauraceae,
Umbelliferae, Labiatae Magnoliaceae

P. spumarius
Umbelliferae Fabaceae

(Strong, 1996; 
Wagner and Lewis, 2000; Bravo et al., 2007; Papadopoulou et al., 2007),

Bacillus thuringiensis, Steinernema
carpocapsae Beauveria bassiana P. 
spumarius

Boucelham, M., H. Hokkainen and M. Raatikainen. 1988. Polymorphism of 
Philaenus spumarius (L.) (Homoptera,. Cercopidae) in different latitudes, 
altitudes and habitats in the U.S.A. – Ann. Entomol. Fennici 54: 49–54

Bravo, A., S. Gill and M. Soberón 200. "Mode of action of Bacillus thuringiensis 
Cry and Cyt toxins and their potential for insect control". Toxicon 49: 423–35.

Drosopoulos, S. 2010. The Mediterranean: Area of origin of polymorphism and 
speciation in the spittlebug Philaenus (Hemiptera, Aphrophoridae). J. Zool. Syst. 
Evol. Res. 1: 86. 



– 159

Fletcher, M.J. 2009. Identification keys and checklists for the leafhoppers, 
planthoppers and their relatives occurring in Australia and neighbouring areas 
(Hemiptera: Auchenorrhyncha). Orange Agricultural Institute, Orange, New 
South Wales, Australia.

Nast, J. 1972. Palaearctic Auchenorrhyncha (Homoptera), an annotated Checklist. 
Polish Scientific Publishers, Warsaw.

Papadopoulou, S.Ch., C. Chryssohoides and J. Katanos. 2007. Control of 
Lymantria dispar L. for eliminating the risk of forage production loss for small 
ruminants. 12th Seminar of the FAO - CIHEAM Sub-Network on Sheep and Goat 
Nutrition. Nutritional and foraging ecology of sheep and goats. Thessaloniki, 
Greece, October 11 – 13.

Scott, J.A. 1992. The Butterflies of North America: A Natural History and Field 
Guide. Stanford University Press, p. 584.

Strong, D.R., H.K. Kaya, A.V. Whipple, A.L. Child, S. Kraig, M. Bondonno, K.
Dyer and J.L. Maron. 1996. "Entomopathogenic nematodes: natural enemies 
of root-feeding caterpillars on bush lupine". Oecologia 108: 167-173. 

Wagner, B.L. and L.C. Lewis 2000. Colonization of corn Zea mays, by the 
entomopathogenic fungus Beauveria bassiana. Appl. Environ. Microbiol. 66: 
3468–73.

Production’s reduction of aromatic plants from species Papilio machaon
(Lepidoptera: Papilionidae) and Philaenus spumarius 

(Hemiptera: Aphrophoridae) 

S. PAPADOPOULOU1, C. CHRYSSOHOIDES1, I NOTA1, I. ADAMOU1,  
P. DELIGEORGIDIS2 and D. TZELEPIDIS1

1Technological Educational Institute of Thessaloniki, School of Agricultural Technology, 
Laboratory of Entomology, P. O. Box 141 GR-54700

1Technological Educational Institute of western Macedonia, Laboratory of Entomology

In Northern Greece during the last two years, particularly in 2010, serious 
infestations by Philaenus spumarius have been observed in biological cultures on 
Petroselinum crispus, Mentha spicata and Anethum graveolens. Also in the same 
area and time Papilio machaon was found to attack P. crispus. The attacking
insects were collected and brought to the laboratory for identification by the adult’s 
morphological characteristics and identifications'  keys. P. machaon preferes plants 
of the families’ Rutaceae, Lauraceae, Umbelliferae, Labiatae and Magnoliaceae,
which attacks in larval instar. P. spumarius prefers plants of the 
families’Umbelliferae and Fabaceae which attacks as nymphae, in their self-
generated foam nests. For the controlling of the mentioned insects we investigate 
applications with biological agents like Bacillus thuringiensis, Steinernema
carpocapsae and Beauveria bassiana (for P. spumarius).  
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Wild bees and other insect pollinators:
An invaluable capital so far unexplored in Greece

T. PETANIDOY

Department of Geography, University of the Aegean

Worldwide, there is a well-documented crisis for bees and other pollinators 
which represent a fundamental biotic capital for wild life conservation (e.g., wild 
plants), ecosystem function, and primary (crop) production. Among all pollinators of 
the world, bees (Hymenoptera: Apoidea) constitute the major group in species 
number and importance, followed by hoverflies (Diptera: Syrphidae) and beeflies 
(Diptera: Bombyliidae). Greece, in particular the Aegean archipelago, constitutes 
one of the world’s hotspots for wild bee and other pollinator diversity including flies 
(mainly hoverflies and bee-flies), beetles, and butterflies. Despite this advantage, 
our present knowledge on Greek pollinators is poor, due to a lack of focused and 
systematic research, absence of taxonomic keys, and a lack of taxonomic experts 
in the country. As a result, assessments of pollinator loss cannot be carried out and 
the causes for the pollinator loss in our country remain unknown. Consequently, the 
desperately needed National Red Data list for pollinators cannot be compiled. 

This study summarises the work carried out so far and the existing knowledge 
concerning the pollinators in Greece, as well as the efforts to create the 
Melissotheque of the Aegean, a reference collection of bees and other pollinators
established at the University of the Aegean in Mytilene. Finally, it identifies 
fundamental problems opposing to the advancement of pollinator studies, and 
proposes that fostering the knowledge on pollinators should be a priority task for the 
Hellenic scientific community; of uttermost priority is the creation of the pollinators 
checklist and the Red Data list for Greece, to be followed by the formation of 
pollinator-friendly management issues to be applied in the country.
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Research on the saproxylic insects in Greece
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Saproxylic insects (SE) –xylobionta in a broader sense, a term used by German 
speaking authors– are those that spend most of their life span within wood of any 
stage of degradation. Recently, a team from three European organizations, 
organization investigates the entomofauna of primeval, mainly deciduous, forests in 
Greece and compares their structural, historical and chemical features with other 
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European ones. This research is expected to [1] compile a taxonomic list of SE, [2] 
gather all existing knowledge related to SE, [3] collect all the knowledge on SE from 
other projects indirectly related to SE and their hosts, [4] compile all the previous 
records of entomologists who collected in the area, [5] capture the ongoing 
augmentation of SE records from experts in other insect groups, or [6] 
parataxonomists, [7] the study of the contribution of the chemical volatile 
profile in the attraction of SE to the wood of various hosts. The team implements a 
web application of a DBMS that provides sophisticated and specialized information 
on the SE research such as geographical localities of SE presences, molecular 
data, biochemical profiles of secondary metabolites (i.e. semiochemicals, cuticular 
hydrocarbons, volatiles).
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Phytoseiidae (Acari: Mesostigmata

Phytoseiidae

Phytoseiidae
– 

Berlese-

Chant
McMurty Papadoulis, Emmanouel Kapaxidi (2009). 

Amblyseius andersoni (Chant), Amblyseius 
meridionalis Berlese, Euseius finlandicus (Oudemans), Euseius scutalis (Athias-
Henriot), Euseius stipulatus (Athias-Henriot), Kampimodromus aberrans
(Oudemans), Kampimodromus ericinus Ragusa & Tsolakis, Kampimodromus keae
(Papadoulis & Emmanouel), Neoseiulella crassipilis Athias-Henriot & Fauvel,
Neoseiulella tiliarum (Oudemans), Neoseiulus bicaudus (Wainstein), Neoseiulus
californicus (McGregor), Neoseiulus cinctutus (Livshitz & Kuznetsov), Neoseiulus 
leucophaeus (Athias-Henriot), Phytoseiulus persimilis Athias-Henriot, Phytoseius
canadensis Chant, Phytoseius plumifer (Canestrini & Fanzago), Typhlodromus
(Anthoseius) athenas Swirski & Ragusa, Typhlodromus (Anthoseius) creticus
Stathakis & Papadoulis, Typhlodromus (Anthoseius) foenilis Oudemans, 
Typhlodromus (Anthoseius) intercalaris Livshitz & Kuznetsov, Typhlodromus
(Anthoseius) kerkirae Swirski & Ragusa, Typhlodromus (Anthoseius) psyllakisi
Swirski & Ragusa, Typhlodromus (Anthoseius) recki Wainstein, Typhlodromus
(Anthoseius) rhenanus (Oudemans), Typhlodromus (Typhlodromus) athiasae
Porath & Swirski, Typhlodromus (Typhlodromus) cotoneastri Waistein, 
Typhlodromus (Typhlodromus) exhilaratus Ragusa, Typhlodromus (Typhlodromus)
kykladiticus Papadoulis & Emmanouel, Typhlodromus (Typhlodromus)
leptodactylus Wainstein, Typhlodromus (Typhlodromus) olympicus Papadoulis &
Emmanouel, Typhlodromus (Typhlodromus) phialatus Athias-Henriot, Typhloseiella 
isotricha (Athias-Henriot), Typhloseiulus eleonorae (Ragusa & Swirski), 
Typhloseiulus rodopiensis (Papadoulis & Emmanouel Typhloseiulus simplex
(Chant).

Neoseiulus leucophaeus (Athias- Typhloseiulus
eleonorae
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Typhlodromus (Anthoseius) creticus Stathakis & Papadoulis
Stathakis and Papadoulis, 2011).

Chant, D.A. and J.A. McMurtry. 2007. Illustrated keys and diagnoses for the 
genera and subgenera of the Phytoseiidae of the world (Acari: Mesostigmata). 
Indira Publishing House, 220 pp.

Papadoulis, G.Th., N.G. Emmanouel and E.V. Kapaxidi. 2009. Phytoseiidae of 
Greece and Cyprus (Acari: Mesostigmata). Indira Publishing House. Michigan, 
USA, 200 pp. 

Stathakis, Th.I. and G.Th. Papadoulis. 2011. New records of phytoseiid mites 
from Greece with description of Typhlodromus (Anthoseius) creticus n. sp. 
(Acari: Phytoseiidae). Internat. J. Acarol. (in press)

. . . 2011. Phytoseiidae (Acari:
Mesostigmata

138 .

Predator mites of the family Phytoseiidae (Acari: Mesostigmata) 
found on uncultivated plants of Crete Island.

Th.I. STATHAKIS and G.Th. PAPADOULIS

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, Iera Odos 75, 
118 55, Athens, Greece

Mites of the family Phytoseiidae have great diversity of feeding habitats. They 
mostly feed on mites, small soft bodied insects, nematodes, pollen and fungi. he 
study of the taxonomy of phytoseiid mites found on Cretan wild flora revealed the 
presence of 36 species belonging to 3 subfamilies, 6 tribes, 4 subtribes, 10 genera 
and 2 subgenera. Two of these species, Neoseiulus leucophaeus (Athias-Henriot) 
and Typhloseiulus eleonorae (Ragusa & Swirski) are found to be new records for 
Greece, while Typhlodromus (Anthoseius) creticus Stathakis & Papadoulis is 
described as a new species to science. 
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Medicago

1 2 1 

1

2

Medicago L
Small

M. sativa ssp. sativa

Thanopoulos
Arachnida: Acari Insecta:

Thysanoptera
Medicago

-
M.

sativa ssp. sativa
M. sativa ssp. falcata, M. arborea, M. strasseri, M.

lupulina, M. orbicularis, M. truncatula, M. polymorpha, M. arabica, M. marina
rigidula. 

Frankliniella
occidentalis (Pergande), Thrips tabaci Lindeman, Sericothrips bicornis (Karny
Taeniothrips sp Thripidae Haplothrips aculeatus (Fabricius

Aeolothrips intermedius Bagnall
Aeolothripidae Cryptostigmata
Zygoribatula (Oribatulidae), Scheloribates (Scheloribatidae), Ramusella (Oppiidae), 
Berniniella (Oppiidae), Epidamaeus (Damaeidae), Oribatella (Oribatellidae
Tectocepheus (Tectocepheidae Astigmata Tyrophagus

Acaridae Prostigmata
Tarsonemus (Tarsonemidae), Pygmephorus (Pygmephoridae), Hauptmannia
(Erythraeidae Tydeus kochi (Tydeidae Lorryia (Tydeidae Aceria
medicaginis (Kiefer) (Eriophyidae Mesostigmata

Lasioseius (Ascidae), Typhlodromus (Phytoseiidae), Zercon (Zerconidae
Neoseiulus barkeri (Hughes Phytoseiidae

., 1
S.

bicornis lupulina H.
aculeatus  M. sativa spp. sativa Poaceae
(Lewis taxa

Emmanouel
et al., 1991; Flogaitis Cryptostigmata
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Epidamaeus M. arborea
strasseri

Mourek et al., Behan-Pelletier and
Kanashiro Astigmata
Tyrophagus curvipenis M. sativa ssp. sativa

Fain and Fauvel, 1993; Fan and Zhang
Hauptmannia

Erythraeoidea (Southcott, 1961).

G. Jenser

Behan-Pelletier, V.M. and D. Kanashiro. 2010. Acari in grassland soils of 
Canada. Biological survey of Canada. 137-166 pp.

Emmanuel,N.G., G.Th. Papadoulis, D.P. Lykouressis and M. Tsinou. 1991.
Studies on mites associated with lucerne in Greece. The Acari. Reproduction, 
development and life-history strategies. Chapman & Hall. 425-435 pp.

Fain, A. and G. Fauvel. 1993. Tyrophagus curvipenis n. sp. from an orchid 
cultivation in a greenhouse in Portugal (Acari: Acaridae). Int. J. Acarol. 19: 95–
100.

Fan, Q.-H. and Z.-Q. Zhang. 2007. Tyrophagus (Acari: Astigmata: Acaridae). 
Fauna of New Zealand. 56: 22-24.

Flogaitis, E. 1992. Catalogue of oribatid mites of Greece (Acari: Oribatida). 
Biologia Gallo-Hellenica 19: 29-54.

M. strasseri

287-290.
Lewis, T. 1997. Thrips as crop pests. CABI International. 153, 667-701 pp.

132-140.
Mourek, J., L. Miko and P. Skuba a. 2011. Taxonomy of European Damaeidae 

(Acari: Oribatida) V. Redescription of Epidamaeus bituberculatus (Kulczynski), 
Int. J. Acarol. 37: 282-292.

Thanopoulos, R. 2007. The genus Medicago in Greece: A review of species 
diversity, geographical distribution and ecological adaptation. Flora 
Mediterranea 17: 217-276.

Small, E. 2011. Alfalfa and Relatives: Evolution and Classification of Medicago.
CABI Publishing. 5 p.
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Occurrence of mites and thrips on Medicago species across Greece

E. BADIERITAKIS1, R. THANOPOULOS2 and N. EMMANOUEL1 

1Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens, Iera Odos 75, 
Votanikos 118 55, Athens Greece

2Farm Unit, Agricultural University of Athens, Iera Odos 75, Votanikos 118 55, Athens Greece

The genus Medicago comprises many annual and perennial species throughout 
the world. Greece is situated at the crossroads of three continents, hosting a great 
number of Medicago species. The goal of the present study was to list the species 
of mites and thrips found on foliage and in litter samples of Medicago spp. collected 
across Greece in 2008-2010. Foliage and litter samples of M. sativa, M. arborea, M. 
strasseri, M. lupulina, M. orbicularis, M. truncatula, M. polymorpha, M. arabica, M. 
marina and . rigidula were collected. The fauna of Thysanoptera mainly consisted 
of phytophagous species and one predator species. New records for Greece were 
the species H. aculeatus and S. bicornis. The Subclass Acari comprised many 
species belonging to the Orders Cryptostigmata, Astigmata, Prostigmata and 
Mesostigmata which are commonly found in grasslands. New records for Greece 
were T. curvipenis Fain & Fauvel (Astigmata: Acaridae) and the genus Epidamaeus
(Cryptostigmata: Damaeidae).
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1 2 2

1 - 

2 - 

Cryphonectria parasitica (Anagnostakis, 
1988; Robin and Heiniger, 2001; Vettraino et al.

Phytophthora cambivora

Gál et al., 1976

(Kailidis, 1991; Tzanakakis and Katsoyiannos, 1998),

DNA barcoding

Cydia splendana (Lepidoptera: Tortricidae Curculio elephas
(Coleoptera: Curculionidae

Cydia fagiglandana
(Lepidoptera: Tortricidae

Curculio glandium C. robustus
(Coleoptera: Curculionidae Pammene fasciana
(Lepidoptera: Tortricidae
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Vettraino, A.M., O. Morel, C. Perlerou, C. Robin, S. Diamandis and A. Vannini. 
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Chestnut feeding insects of Greece

D.N. AVTZIS1, C. PERLEROU2 and S. DIAMANDIS2

1Laboratory of Forest Entomology, Forest Research Institute – N.AG.RE.F., 
57006 Vassilika Thessaloniki

2Laboratory of Forest Pathology and Mycology, Forest Research Institute – N.AG.RE.F.,
57006 Vassilika Thessaloniki

While Greece used to be included among the main chestnut-producing countries 
in the 1960s, chestnut production has experienced a dramatic decline in the last 
decades. Reasons for the decline rest on both the increased occurence of fungal 
diseases such as chestnut blight and ink disease as well as on the carpophagous 
insects that can even cause an 80% damage of the annual production. The only 
references related to the insect species that feed on chestnuts are based on former 
literature reports, without any more recent relevant study. In order to resolve the 
pattern of chestnut feeding insects in Greece, chestnuts from 15 different areas of 
the country were collected and sent to the Laboratory of Forest Entomology (F.R.I.). 
As a result, more than 4,000 chestnuts were manually inspected in two subsequent 
years 2009 and 2010. The larvae retrieved were identified based on morphological 
features, whereas in cases that morphological identification was vague, DNA 
barcoding was employed. Based on this dual identification approach, six insect 
species were found to be infesting chestnuts in Greece; beside Cydia splendana 
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(Lepidoptera: Tortricidae) and Curculio elephas (Coleoptera: Curculionidae) which 
were described as the main chestnut pests in the literature, another tortrix species, 
namely Cydia fagiglandana (Lepidoptera: Tortricidae) was found to be equally 
frequent. In addition to them, Curculio glandium and C. robustus (Coleoptera: 
Curculionidae) as well as Pammene fasciana (Lepidoptera: Tortricidae) were also 
found to be infesting chestnuts in Greece. Moreover, as the distribution of these 
pests in Greece is far from uniform, this knowledge should be taken into account 
when constructing the pest management strategy, since each region has a 
separate and locally adapted group of chestnut feeding insect species. 
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pitfall traps

Formicidae
Excel

ANOVA
(Tukey, Duncan, Scheffe)
SPSS 17.0.
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Colding et al
04; Simard et

al., 2006).

taxa

Borges
pitffals

Formicidae

(Zahn et al

- 

Acarina
5,6%

Araneae
6,6%

Coleoptera
17,0%

Others
4,0%

Formicidae
41,1%

Hymenoptera
12,9%

Lepidoptera
0,4%

Opiliones
3,1%Mollusca

1,3%

Dictyoptera
1,4%

Diplopoda
2,5%Diptera

4,1%
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Study of the soil fauna in terrain golf and pasture in Herakleio prefecture

I. KARAGEORGOPOULOU, E. NTAGKINI and D. KOLLAROS

School of Agricultural Technology, T.E.I. of Crete, Stavromenos, Herakleio, Crete

We have studied a terrain of golf as also a nearby pasture by comparing the soil 
fauna. We carried out this study by using pitfall traps. The total number of traps was 
12 (six traps in golf and six ones in pasture). The interval was about two weeks and 
we have repeated this procedure five times from end of March until early June.

The more abundant animal groups were included six taxa of insects 
(Coleoptera, Dictyoptera, Diptera, Formicidae, (flying) Hymenoptera, Lepidoptera), 
three of arachnida (Acarina, Araneae, Opiliones), as also Diplopoda and 
Gasteropoda. 

There is no statistically significant difference in these taxa between the two 
biotopes, if we consider all the duration of experiment. But when we used the six 
traps as three pairs of traps and we checked separately the two first samplings, 
then Diplopoda and Gasteropoda revealed as more abundant in golf terrain (level of 
significance 99% & 95% respectively). Also by using pairs of traps, Formicidae are 
more abundant in the pasture during the last sampling (level 99%).

In both biotopes during “low temperatures” (15-18 C) were captured more 
Diptera according three non parametric tests (Tukey, Duncan, Scheffe) in 
comparison with middle and high temperatures and during “middle temperatures” 
(20-21 C) were captured more Formicidae in comparison with lower and higher 
ones (according the Duncan test). The low fluctuations of relative humidity and 
rainfall have not show significant influences on the captures of the studied taxa.

The biodiversity index of Shannon-Wiener is not significantly different between 
the two studied biotopes. This maybe will change during summer, if there is 
irrigation in golf terrain.
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Honey bees as bio-indicators of pesticide and environmental pollutants

F. HATJINA1, L. CHARISTOS1, K. KASIOTIS2, K. ELAIOPOULOS3, 
K. MACHERA2 and N. EMMANOUIL4

1Hellenic Institute of Apiculture- NAGREF, N.Moudania, 63 200, Greece
2Laboratory of Pesticides Toxicology, Benaki Phytopathological Institute, Athens

3Soil Science Institute-NAGREF, Lykovrissi, Athens
4Lab of Agricultural Zoology & Entomology, Agricultural University of Athens

The honey bees act as bio-indicators of pesticide and environmental pollution in 
two ways, directly, as they signal high mortality rates under the presence of toxic 
molecules, and indirectly via the residues in honey and pollen. This study had a 
double aim: to determine the residual effect of the neo-nicotinoid imidacloprid and 
to determine the level of heavy metals accumulated on the honey bee itself as well 
as in honey in rural and in industrial areas. Therefore the following two experiments 
were conducted: 

A) For the determination of the residual prevalence of imidacloprid on the bee 
tissue, honey and pollen, a number of honey bee colonies were placed in treated 
cotton fields (in Giannitsa area) just at the beginning of blooming, as well as in non 
treated fields in Chalkidiki (urban area). The determination of imidacloprid was 
achieved by Liquid Chromatography coupled to Mass Spectrometry operating in 
tandem mode (HPLC-ESI-MS/MS). Extraction and cleanup were based on a 
modified QuEChERS method, involving Solid Phase Extraction (SPE) step for the 
purification of analyte from the matrix (bee, honey, pollen) interference. Briefly two 
transitions were selected; one for the identification (256 to 175 amu) and one for 
quantification (256 to 209 amu) of imidacloprid. The Limit of Detection (LOD) of the 
analytical method was 1.26 ng/g. Recovery experiments were performed in all 
matrices with mean value of 60%. Imidacloprid was not found on the bees’ tissues, 
honey and pollen from untreated fields, however, it was detected in the amounts of 
8.79 ng/g in honey bee tissue, 5.68 ng/g in pollen and 7.42 ng/g in honey 25 days 
after the colonies were placed in treated cotton fields. 

B) For the study of potential heavy metals accumulation on honey bees, and 
honey two colonies were transferred from Chalkidiki (rural area) to Sindos 
(industrial area) After three months, samples of foragers and honey from the 
colonies from both areas were collected and chemical analysis was conducted. 
Portions of 0.10 g of each sample were digested by 4 ml HNO3 65% (supra-pure, 
Merck) at 200 °C for 15 minutes in a CEM MarsX microwave oven [1]. Honey 
samples had previously been warmed with rotation at ~60 °C in order to 
homogenize them. The leachates were quantitatively transferred to 25 ml 
volumetric flasks and trace elements were analyzed by graphite furnace atomic 
absorption spectrometry [2-3] using a Varian GTA120 Graphite Tube Atomizer 
equipped with a PSD120 programmable sample dispenser. A Pd/Mg matrix modifier 
was used for optimum peak shape and recovery. Heavy metal contaminants on 
honey did not differ between the samples from the two areas. Honey bee tissues, 
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however, carried significantly higher amounts of heavy metals such as Pb, Fe, Zn 
and Mn when originated from industrial areas.  

From both experiments it is apparent that honey bees as well as honey bee 
products can be used as bio-indicators of environmental pollutants. Pesticides, as 
well as heavy metals can be accumulated on honey bee and bee products. The 
honey bee survival as well as the quality of its products can be negatively affected 
from both organic and inorganic pollutants. 
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Sinapis alba, Borago officinalis, Chrysanthemum
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Ground cover effect of selected flowering plants on beneficial insects and 
pollinators in olive and grapevine

F. KARAMAOUNA1, V. KATI2, . VOLAKAKIS3, . VARIKOU4, 
. GARANTONAKIS4, L. ECONOMOU2, A. MARKELLOU2,

V. KALLIAKAKI5 and F. ANDRINOPOULOS5

1Benaki Phytopathological Institute, Dept. of Pesticides’ Control and Phytopharmacy, 
Lab.of Biological Control of Pesticides, 8 Stefanou Delta str., 14561 Kifissia, Greece

2Benaki Phytopathological Institute, Dept. Weed Science, Lab. of Weed Biology
3Geokomi, Sivas, Crete, Greece

4National Agricultural Research Foundation, Institute for Olive tree and 
Subtropical Plants of Chania, Crete, Greece

5Syngenta, Dept. of Regulatory Affairs & Stewardship, Anthousa, Attica, Greece

Extensive monoculture and intensive weed control have led to the reduction of 
habitats of pollinating and beneficial insects in agro-ecosystems with a negative 
impact on the crops (80% of the cultivated plants in the European Union are 
entomophilous) and the environment (reduction of biodiversity). The present 
research study examined the effect of two ground cover with selected flowering 
species (Sinapis alba, Borago officinalis, Chrysanthemum coronarium, Matricaria 
chamomilla, Coriandrum sativum, Medicago lupulina, Vicia sativa, Pisum sativum

Hordeum vulgare) on beneficial insects (assessment via suction sampling) and 
pollinators (assessment by observation of flower visits) that could use these plants 
as a refuge and food resource in olive and grape vine. The two mixes differed in the 
presence of M. lupulina, C. coronarium and the cultivated species and they were 
tested as islands of 3 m2 within an olive orchard at the Valley of Messara - Crete 
and in plots of 45 m2 at the borders of a grape vineyard in Amynteo - Florina. In 
both areas the sawn species germinated except for those from the family 



4 – – 195

Asteraceae and the predominant species in the mixes was S. alba. Control (natural 
vegetation) in olive included the species Sinapis sp. (predominant), Sorghum 
halepense, Amaranthus spp., Cynodon dactylon, Convolvulus sp. and Arundo 
donax while in grapevine the recorded species were Chenopodium album and 
Xanthium strumarium. The recorded Hymenopteran pollinators in both cultures 
were mainly Andrenidae (mining bees) and in much smaller numbers bees of Apis 
mellifera and bumble bees (Bombus sp.) whereas no Megachilids were observed.
In olive, a lot of flower visits from Hymenopteran pollinators were recorded during 
the flowering period of S. alba but there was no significant difference in visits 
between the mixes or comparing with the control during flowering of the naturally 
growing Sinapis sp. When flowers of B. officinalis and C. sativum were present,
flower visits from pollinators were significantly more in mixes than in the control. In 
grapevine, significantly more flower visits from Hymenopteran pollinators were 
recorded during the flowering period of S. alba in the mix where the crop cultivated 
species (V. faba and P. sativum) were present and flowering whereas flower visits 
were null in the control. During the flowering period of B. officinalis a small number 
of flower visits from Andrenidae were recorded whereas no visits were recorded in 
the control. On the contrary, flower visits from Andrenidae and A. mellifera bees 
were recorded in spontaneous vegetation at the field margins of a vineyard located 
2 km away from the experimental vineyard. Sorting of beneficial insects is still in 
process.  
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taxon), 

Formicidae
Sminthuridae Others

ANOVA), 

Sum of Squares df Mean 
Square F Sig.

COLEOPTERA

Between 
Groups 397,997 5 79,599 2,902 ,016
Within Groups 4279,605 156 27,433
Total 4677,602 161

DIPTERA

Between 
Groups 14949,997 5 2989,999 2,501 ,033
Within Groups 186510,091 156 1195,578
Total 201460,088 161

MOLLUSCA

Between 
Groups 2351,265 5 470,253 8,261 ,000
Within Groups 8880,346 156 56,925
Total 11231,610 161

SMINTHURIDAE

Between 
Groups 533,975 5 106,795 4,360 ,001
Within Groups 3821,136 156 24,494
Total 4355,111 161

OTHERS

Between 
Groups 429,791 5 85,958 7,451 ,000
Within Groups 1799,761 156 11,537
Total 2229,553 161

ae] 
others
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ANOVA), 
x3),

Sum of Squares df Mean Square F Sig.

COLEOPTERA
Between Groups 533,506 8 66,688 2,275 ,031
Within Groups 2110,667 72 29,315
Total 2644,173 80

MOLLUSCA
Between Groups 6450,395 8 806,299 12,029 ,000
Within Groups 4826,222 72 67,031
Total 11276,617 80

SMINTHURIDAE
Between Groups 658,222 8 82,278 3,023 ,006
Within Groups 1959,333 72 27,213
Total 2617,556 80

OTHERS
Between Groups 669,556 8 83,694 6,705 ,000
Within Groups 898,667 72 12,481
Total 1568,222 80

Duncan), 
Tukey, Duncan, Scheffe Sminthuridae (Tukey & Duncan

Duncan

taxa

Scheffe
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Influence of three liquids and abiotic factors in pitfall traps

Z. . LIANTRAKI and D. KOLLAROS

School of Agricultural Technology, T.E.I. Crete, Stavromenos, Herakleio

We have tested three liquids in pitfall traps during nine weeks, in the area of 
T.E.I. Crete, Herakleion. The 12 traps were separated in subgroups of four and the 
change of liquid was every two days and by rotation of glycol, vinegar and brine 
(saturated salt water).

The total number of trapped invertebrates and the Shannon biodiversity index 
are not influenced by the liquid. By contrast some taxa as Coleoptera, Mollusca, 
Sminthuridae, Diptera have statistically significant difference according to Analysis 
of Variance (ANOVA). By comparing liquids together with subgroups of traps we 
have also statistically significant difference.

The combination of glycol and low temperature gives statistically significant 
difference in numbers of trapped Collembola as it is presented by ANOVA and the 
three non parametric indices (Tukey, Duncan, Scheffe) we have used.

The combination of vinegar and high temperature gives statistically significant 
difference in higher numbers of trapped Formicidae as it is presented by ANOVA 
and the two non parametric indices (Tukey, Duncan).

Other results are more expectable, as for example the fact that Mollusca “prefer” 
medium relative humidity (Tukey, Duncan) in comparison to the low one. Another 
expected result is that Coleoptera are more abundant in the absence of rain, as 
they do also the unified xerophilous groups (Acarina, Araneae, Coleoptera, Diptera, 
Formicidae, Homoptera) (Duncan index).



4 – – 203

1 1 2 2

1 –   
2 - 

-
Hatjina et al,

-

A

BOEHRINGER MANNHEIM / R-BIOPHARM
NADH

nm (Beutler et al.,
1980). 



204 14

(mg/Kg)

----- 3,9

21,56
>> 41,74

1,04
>> 8,92

----- 21,2

30,40
>> 26,40

Hatjina, F. and  L. Haristos. 2005. Indirect effects of oxalic acid administered by 
trickling method on honey bee brood. J. Apic. Res. 44: 172-174.

Beutler, H.O., J. Becker, G. Michal and E. Walter. 1980. Rapid method for the 
determination of oxalate. Fresenius Z. Anal. Chem. 301: 186-187.
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Determination of oxalic acid concentrations in honey bee products,
honey and royal jelly

M. BOKARI1, D. ARAPOGLOU1, L. CHARISTOS2 and F. HATJINA2

1 Institute of Agricultural Products-NAGREF, Lykovrissi Attiki 14123
2Hellenic Institute of Apiculture- NAGREF, N.Moudania, 63 200

It has been shown before that the use of oxalic acid (3% OA) in a 50% sugar 
solution has a detrimental effect on the development of open brood cells (Hatjina et 
al, 1995). One possible reason for the ‘toxicity’ of oxalic acid on open brood could 
be the quantity of oxalic acid in royal jelly fed to larvae. The aim of this study was to 
determine the residues of oxalic acid on the honey bee products, honey and royal 
jelly after the use of different dosage and number of treatments of oxalic acid. Royal 
jelly was collected from queen larvae cells treated or not treated according to
specification in Table 1. Also honey samples were collected from 3 colonies as 
specified in Table 1. The concentration of oxalic acid of honey and royal jelly, made 
with a kit No. 10755699035 of BOEHRINGER MANNHEIM / R-BIOPHARM. The 
concentrations of oxalic acid found on the royal jelly and honey sample tested are 
shown in Table 1. OA concentrations of up to 3.2% but in 33% sugar solution do not 
have high residues of oxalic acid in royal jelly even when applied twice, while more 
concentrated doses of oxalic acid increase the amount of its residues in the royal 
jelly. This is also in correlation with previous findings suggesting that OA 
concentrations of up to 3.2% but in 33% sugar solution do not show any detrimental 
effect on open brood development and they can be suggested for treatment. Also, 
Oxalic acid concentration in honey does not increase after the 2nd application. 

Table 1. Concentrations of oxalic acid residues in the royal jelly and honey after
applications with different dosages  

Group of 
colonies

Application Dosage of oxalic acid Concentrations of 
OA (mg/Kg)

Royal Jelly
control ----- 3,9

1 1st 3,5% OA in 50% sugar 
solution 21,56

2 2nd >> 41,74
C1 1st 3,2% OA in 33% sugar 

solution 1,04
C2 2nd >> 8,92

Honey
D control ----- 21,2

1st 3,2% OA in 33% sugar 
solution 30,40

F 2nd >> 26,40
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-
(Watermelon mosaic virus, WMV) 

- poty
, Watermelon mosaic virus

Aphis hederae
Kaltenbach, Aphis intybi Koch, Aphis punicae Passerini, Aphis ruborum (Borner), 
Aphis umbrella (Borner), Brevicoryne brassicae (L.), Cavariella theobaldi (Gillette 
and Bragg), Chaitophorus leucomelas Koch, Coloradoa rufomaculata (Wilson), 
Dysaphis apiifolia (Theobald), Hyperomyzus lactucae (L.), Hyperomyzus
(Neonasonovia) picridis (Borner and Blunck), Microlophium carnosum (Buckton), 
Rhopalosiphum nymphaeae (L.), Tinocallis takachihoensis Higuchi, Uroleucon 
chondrillae (Nevsky), Uroleucon picridis (Fabricius), Uromelan jaceae
Semiaphis dauci

Hedera helix, Cichorium intybus, Punica 
granatum, Rubus fruticosus, Malva parviflora, Brassica oleracea var. capitata,
Daucus carota, Populus nigra, Chrysanthemum spp., Apium graveolens, Lactuca 
serriola, Picris echioides, Urtica dioica, Prunus padus, Ulmus americana, Chondrilla 
juncea, Picris echioides, Cirsium arvense, Daucus carota, 

1,5-

Myzus persicae -

-4

-
- -

Brevicoryne brassicae, Microlophium carnosum Uromelan jaceae
Aphis hederae Kaltenbach, Aphis intybi

Koch, Aphis punicae Passerini, Aphis ruborum (Borner), Aphis umbrella (Borner), 
Cavariella theobaldi (Gillette and Bragg), Chaitophorus leucomelas Koch, 
Coloradoa rufomaculata (Wilson), Dysaphis apiifolia (Theobald), Hyperomyzus 
lactucae (L.), Hyperomyzus (Neonasonovia) picridis (Borner and Blunck), 
Rhopalosiphum nymphaeae (L.), Tinocallis takachihoensis Higuchi, Uroleucon 
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chondrillae (Nevsky), Uroleucon picridis
et al., 1992). 

Myzus persicae
Semiaphis dauci, Aphis punicae, Aphis umbrella, Uroleucon 

picridis, Dysaphis apiifolia, Rhopalosiphum nymphaeae, Aphis ruborum, Aphis 
hederae, Aphis intybi, Uroleucon chondrillae, Hyperomyzus lactucae, Tinocallis 
takachihoensis, Hyperomyzus ( .) picridis, Cavariella theobaldi, Coloradoa 
rufomaculata Chaitophorus leucomelas. 

- -
116. 

Perring, T.M., C.A. Farrar, K. Mayberry and M.J. Blua. 1992. Research reveals 
pattern of cucurbit virus spread. Calif. Agric. 46: 35-39.

Gibbs, A.J. and J.C. Gower. 1960. The use of multiple transfer method in plant 
virus transmission studies. Some statistical points arising in the analysis of 
results. Ann. Appl. Biol. 48: 75-83.

New aphid vectors of watermelon mosaic virus (WMV)

A.P. PAPAPANAGIOTOU and A. MARANTIS

Crop Protection Laboratory, Department of Greenhouse Crops and Floriculture, Faculty of 
Agricultural Technology, TEI Messolonghiou, 30200 Messolonghi

In the present study various aphid species were evaluated as potential vectors 
of Watermelon mosaic virus, the most important non persistent aphid-borne poty-
virus infecting cucurbits in Greece (Papavasileiou et al., 2002). The species Aphis 
hederae Kaltenbach, Aphis intybi Koch, Aphis punicae Passerini, Aphis ruborum
(Borner), Aphis umbrella (Borner), Brevicoryne brassicae (L.), Cavariella theobaldi 
(Gillette and Bragg), Chaitophorus leucomelas Koch, Coloradoa rufomaculata
(Wilson), Dysaphis apiifolia (Theobald), Hyperomyzus lactucae (L.), Hyperomyzus
(Neonasonovia) picridis (Borner and Blunck), Microlophium carnosum (Buckton), 
Rhopalosiphum nymphaeae (L.), Tinocallis takachihoensis Higuchi, Uroleucon 
chondrillae (Nevsky), Uroleucon picridis (Fabricius), Uromelan jaceae (L.) were 
collected from cultivated and weed hosts. Semiaphis dauci Fabricious and Myzus 
persicae Sulzer, an already known and the most efficient aphid vector respectively, 
were also included in the aphid transmission tests to allow comparisons of 
transmission efficiency with the potential aphid vectors tested. Aphid species were 
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established on Hedera helix, Cichorium intybus, Punica granatum, Rubus 
fruticosus, Malva parviflora, Brassica oleracea var. capitata, Daucus carota,
Populus nigra, Chrysanthemum spp., Apium graveolens, Lactuca serriola, Picris 
echioides, Urtica dioica, Prunus padus, Ulmus americana, Chondrilla juncea, Picris 
echioides, Cirsium arvense, Daucus carota plants, respectively. Green peach aphid 
colonies were kept on turnip plants, cv. Saxa. Aphid colonies were exposed at 20oC
and 18h photoperiod. Aphids were removed from their clonal laboratory colonies, 
starved for 1,5-2h, allowed to prove on WMV infected zucchini plants Jedida F1 for 
3-4 minutes, then transferred in groups of 25 individuals to healthy zucchini plants 
Jedida F1, and covered with insect-proof mesh. One individual for each test plant 
was used for M. persicae, due to species’ high transmitting efficiency. One hundred 
test plants were evaluated for every aphid species. After 6-7h plants were sprayed 
with bifenthrin (0,25g/lt) to eliminate remaining aphids, and transferred to an insect 
proof greenhouse for at least three weeks. A sample of each test plant was tested 
with enzyme linked immunosorbent assay (ELISA). 

The species Brevicoryne brassicae, Microlophium carnosum and Uromelan 
jaceae failed to transmit the virus. Aphid species Aphis hederae Kaltenbach, Aphis 
intybi Koch, Aphis punicae Passerini, Aphis ruborum (Borner), Aphis umbrella
(Borner), Cavariella theobaldi (Gillette and Bragg), Chaitophorus leucomelas Koch,
Coloradoa rufomaculata (Wilson), Dysaphis apiifolia (Theobald), Hyperomyzus 
lactucae (L.), Hyperomyzus (Neonasonovia) picridis (Borner and Blunck), 
Rhopalosiphum nymphaeae (L.), Tinocallis takachihoensis Higuchi, Uroleucon 
chondrillae (Nevsky), and Uroleucon picridis (Fabricious) are reported as 
Watermelon mosaic virus vectors for the first time (Perring et al., 1992). 

The most efficient vector using statistical analysis determined by Gibbs and 
Gower (1960) proved to be Myzus persicae followed by Semiaphis dauci, Aphis 
punicae, Aphis umbrella, Uroleucon picridis, Dysaphis apiifolia, Rhopalosiphum 
nymphaeae, Aphis ruborum, Aphis hederae, Aphis intybi, Uroleucon chondrillae,
Hyperomyzus lactucae, Tinocallis takachihoensis, Hyperomyzus ( .) picridis,
Cavariella theobaldi, Coloradoa rufomaculata and Chaitophorus leucomelas. 
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4 – – 211

Ectoparasitic mites of Orthoptera in areas of the prefecture of Attica

S.A. ANTONATOS1,2 and N.G. EMMANOUEL2  
1Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, Benaki 

Phytopathological Institute, St. Delta 8, 14561 Kifissia, Greece
2Laboratory of Agricaltural Zoology and Entomology, Agricaltural University of Athens, Iera Odos 75, 

11855 Athens, Greece

Orthoptera have many natural enemies including insect and ectoparasitic mites.
In order to study the seasonal appearance and the qualitative composition of these 
mites, Orthoptera were collected in three areas with herbaceous vegetation in the 
fields of Athens International Airport (A.I.A.) and in another one in the mountain of 
Parnitha at 1050m height. Samplings took place during the period May – October of 
the years 2007 and 2008. Orthoptera were carefully checked under a stereoscope 
for ectoparasitic mites’ presence. With only a few exceptions, Orthoptera with 
parasitic mites belonged to the family Acrididae. Parasitism was observed from 
June to late October in both years. Collected mites belonged to the families 
Eutrombidiidae and Erythraeidae. In the A.I.A. sampling areas the dominant family 
was Eutrombidiidae, while in Parnitha it was Erythraeidae. In most cases, 1 – 6
mites found to be attached on the infected insects. Mites of the family 
Eutrombidiidae were almost exclusively (99,8%) attached in the veins of the hind
wings. On the contrary, Erythraeid mites were found either in the hind wings or in 
other parts of the insect’s body. The potential use of ectoparasitic mites as 
biological control agents against Orthopteran pests is discussed along with the 
findings of this study.
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Chrysomphalus aonidum
(Hemiptera: Diaspididae) 

A

Chrysomphalus aonidum

CABI, 

Aphytis 
holoxanthus (Smith, 1978).

34° 41' N E
-

Citrus 
aurantiifolia Citrus limon Citrus maxima Citrus 
sinensis cv. Washington navel Citrus 
paradisi

Jasmine Phoenix dactylifera
Chamaerops humilis

(Citrus paradisi) Olea europeae

Latitude, 34.740 N, Longitude, 32.480
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C. aonidum

-

Aphytis spp (Hymenoptera: Aphelinidae). 

CAB International Institute of Entomology. 1988. Distribution Maps of Pests, 
Series A (Agricultural), Map No. 4 (revised). CAB International, Wallingford, UK. 
3 pp.

Smith, D. 1978. Biological control of scale insects on citrus in south-eastern 
Queensland. 2. Control of the circular black scale Chrysomphalus ficus
Ashmead, by the introduced parasite, Aphytis holoxanthus De Bach. J Aust 
Entomol Soc 17(4):372-377.

Outbreak of Florida red scale Chrysomphalus aonidum  
(Hemiptera: Diaspididae), in Cyprus

V.A. VASSILIOU

Agricultural Research Institute, Plant Protection Section, 22016, 1516 Nicosia, Cyprus

The Florida Red Scale, Chrysomphalus aonidum (L.) (Hemiptera: Diaspididae) 
is a leaf-infesting species, but in high-density infestations it may also affect fruits, 
stems and trunks, and may cause premature leaf or/and fruit drop and stem 
dieback. The scales appear as circular dark spots. This injurious diaspidid pest 
attracted attention on the island of Cyprus as early as 1890. No other outbreaks 
have been recorded since 1959, when the pest was successfully controlled by its 
natural enemy, the parasitoid Aphytis holoxanthus that has been introduced from 
Israel. 

Periodic samplings conducted during 2008-2011 revealed high population levels 
of the pest on citrus and various ornamental plants in the town of Limassol (Latitide
34° 41' N, Longitude 33° 03'E). This outbreak was observed in urban areas where 
host plants are not usually treated with insecticides as well as in nearby commercial 
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citrus orchards at the Fassouri area. The pest was found in high numbers mainly on 
citrus including Citrus aurantiifolia (lime), Citrus limon (lemon), Citrus maxima
(pummelo), Citrus sinensis (navel orange), and Citrus paradisi (grapefruit), as well 
as on ornamentals, including Jasmine spp, plants of the family Palmae, such as 
Phoenix dactylifera and Chamaerops humilis and other plant species which appear 
to be alternative hosts of this insect species. 

Additionally, in late 2008 this diaspidid scale was also found on grapefruit trees 
of an organic cultivation in the coastal area of the Paphos district (Latitude, 34.740

N, Longitude, 32.480 E), at the Acheleia Experimental Station of the Agricultural 
Research Institute as well as on olive trees (Olea europeae). During the same year, 
the insect was found in high densities in the same area in nearby commercial 
mandarin and grapefruit groves. Today, the pest is found throughout the Paphos 
citrus regions as well as on various alternative hosts mainly on olive trees Olea 
europea and plants of the family Palmae. The affected plant parts included leaves, 
stems, fruits, and pods. There was a noted preference for fruit over leaves.

Heavy infestations caused yellowing of the leaves, followed by abnormal 
defoliation of part or all of the host plant. In many cases damage was very severe 
and caused tree death. 

This polyphagous species with a preference for citrus was mainly found at the
lower and central shaded parts of the canopy of young and mature citrus trees and 
rarely on green wood. 

To the present, C. aonidum outbreak has been observed only in these two 
coastal areas indicating a preference for humid environments. 

Monitoring of the pest conducted during 2010-2011, it was found that in the 
absence of conventional compounds more than 90% of the established population 
of the pest in the Acheleia Experimental Station (citrus and olive trees) was 
parasitised by the parasitic wasp Aphytis melinus DeBach (Hymenoptera: 
Aphelinidae). 
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Tuta absoluta  
(Lepidoptera: Gelechiidae) 
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T. GUILLEMAUD4 

1
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Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae).

Desneux et al.,
2010). 
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Desneux, N, E. Wajnberg, K.A.G. Wyckhuys, G. Burgio, S. Arpaia, C.A.
Narváez-Vásquez, J. González-Cabrera, D.C. Ruescas, E. Tabone, J.
Frandon, J. Pizzol, C. Poncet, T. Cabello and A. Urbaneja. 2010. Biological 
invasion of European tomato crops by Tuta absoluta: ecology, history of 
invasion and prospects for biological control. J. Pest. Sci. 83: 197–215.

Genetic diversity in Tuta absoluta (Lepidoptera: Gelechiidae)

A. TSAGKARAKOU1, M. GRISPOU1, A POLACK2, A. ILIAS1,3 and 
T. GUILLEMAUD4 

1National Agricultural Research Foundation, Plant Protection Institute, Laboratory of Entomology 
and Agricultural Zoology, P.O. Box 2228, 71003 Heraklion, Greece

2Entomología - Protección Vegetal EEA San Pedro – INTA, Argentina
3University of Crete, Department of Biology, Vassilika Vouton, Heraklion, Greece

4UMR Interactions Biotiques et Santé Végétale, INRA-CNRS-UNS, Sophia Antipolis, France

During the last five years the European tomato production has faced a 
significant threat from the tomato borer, Tuta absoluta (Meyrick) (Lepidoptera: 
Gelechiidae), a destructive insect pest native to South America. Following its first 
detection in Spain in late 2006, the pest has spread into Europe, North Africa and 
Middle East at an exceptional speed (Desneux et al., 2010). 

Studying the invasion patterns, the genetic structure and the insecticide 
resistance mechanisms of T. absoluta is a prerequisite for developing effective 
management strategies. In this aim we developed molecular tools to obtain 
fundamental information on the genetic polymorphism of T. absoluta populations 
including a set of polymorphic microsatellite markers developed through a high 
throughput next generation sequencing as well as the nucleotide sequence of 
genes involved in target site insecticide resistance and mitochondrial DNA genes 
through the degenerate PCR strategy. Here, we present a worldwide survey of the 
genetic polymorphism of T. absoluta based on the sequence polymorphism of two 
mitochondrial genes encoding for the cytochrome oxidase I (COI) and for the 
cytochrome b (cytb). Approximately 730 bp and 600 bp fragments of COI and cytb, 
respectively, were sequenced in T. absoluta from 5 South American countries 
(Argentina, Chile, Colombia, Brazil, Venezuela), and from 8 Mediterranean 
countries (Spain, France, Italy, Greece, Cyprus, Lebanon, Morocco, and Tunisia). 
The alignment of 83 and 61 sequences of COI and cytb, respectively, revealed 
very few intra- or interpopulation variation, regardless of the geographic origin. 
These findings do not exclude that genetic polymorphism may exist in other T. 
absoluta populations from regions not included in this study, or at other genetic loci 
not examined here.

We are currently focusing our efforts to more variable loci such as gene introns 
and polymorphic microsatellite markers to reveal the genetic variability of T. 
absoluta including a higher number of populations from Central and South 
America. 
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Detection and characterization of Wolbachia infections in natural populations 
of aphids: difficulties in unraveling the hidden diversity
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Aphids constitute a serious threat to natural and agricultural ecosystems, 
despite being a rather small group of insects (~4000 species worldwide and ~300 
species in Greece). Many studies have shown that aphids act as vectors for viral 
plant pathogens and that they display complex interactions with their microbial 
fauna. One of the key symbionts in arthropoda is Wolbachia, an -proteobacterium 
which is implicated in many important biological processes and is considered as a 
potential tool for biological control. Wolbachia is better described as a genus with 
one currently recognized species, Wolbachia pipientis. The within species diversity 
is described with the 11 supergroups identified so far (A-F and H-L), based on 
genetic differences in 16S rDNA, the five genes of the MLST (Multi-Locus Typing 
System), which are gatB, coxA, hcpA, fbpA and ftsZ, also wsp and two more genes 
(groEl and gltA). Potential use of the bacterium in a biological control program for 
the population suppression of the aphids and/or the control of aphid-transmitted 
diseases requires the detection and genotyping of the Wolbachia strains present in 
natural populations.

In the present study, the presence of Wolbachia was examined in 426
specimens of natural populations of aphids from Greece, Spain, Portugal, Israel 
and Iran using a 16S rRNA-based PCR assay. Thirty-seven samples were found to 
harbor Wolbachia. The 16S rRNA-based phylogenetic analysis revealed that few 
samples belong either to supergroup A or B, whether the presence of other groups 
cannot be excluded. Interestingly, genotyping with genes except 16S could not be 
completed and this can be attributed to the low titre of the infection and/or to the 
high divergence of the aphid Wolbachia strains. Extended analysis and strain 
characterization of Wolbachia infection in aphids is crucial for the development of 
biological control methods that are based on symbiosis, such as the IIT 
(Incompatible Insect Technique).
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RNA interference in Sesamia nonagrioides (Lepidoptera: Noctuidae)

D. KONTOGIANNATOS and A. KOURTI

Agricultural University of Athens, Dept. of Agricultural Biotechnology,
Iera odos 75, 11855, Athens, Greece

The RNA interference (RNAi) technique, generates loss-of-function phenotypes 
by depletion of a chosen transcript. RNAi can unveil the functions of new genes, 
lead to the discovery of new functions for old genes, and find the genes for old 
functions. 

RNAi can act in to different biological ways: (i.) In Vitro: The easiest system 
involves incubating the cells with the dsRNA added to the medium. (ii.) In Vivo: In 
genetically transformable species, RNAi can be triggered by the expression of a 
long double stranded hairpin RNA from a transgene containing a gene fragment 
cloned as an inverted repeat. The expression of such transgenes under the control 
of a generic promoter containing the GAL4-responsive upstream activator 
sequence (UAS) element can target RNAi to any cell type at any stage of the insect 
for which a suitable GAL4 driver line is available. (iii.) In vivo RNAi after injection of 
in vitro synthesized dsRNA molecules in non model insect species for which 
systematic recovery of mutants is not feasible. RNAi in biotechnology shows great 
potential because of its high specificity and might therefore serve as a new specific 
method to control pests in agriculture. 

In this study we used RNAi techniques to transiently silence a juvenile hormone 
esterase related gene family in Sesamia nonagrioides (Lepidoptera: Noctuidae)
(SnJHER). Silencing of the SnJHERs does not affect larval development after 
injection with 4 g of dsJHER. In contrast, larval-pupal ecdysis was disrupted when 
animals of the prepupal stage were injected with 4 g of dsJHER, resulting in 
abnormal larval-pupal intermediates and high mortality rates. We speculate that 
SnJHER could be used as an RNAi specific target for future applications in 
construction of transgenic insect proof plants.
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BPA belongs to the increasing list of endocrine active chemicals that, acting as 
xenoestrogens, interfere with the endocrine system in vertebrates through 
interaction with nuclear hormone receptors. owever, there is still little detailed 
information about the action mechanisms in invertebrates. The challenge is to find 
out to what extent the alterations described in invertebrates are in fact caused by 
the endocrine activity of BPA in these organisms.

Here, the effects of BPA in the corn stalk borer, Sesamia nonagrioides
(Lepidoptera: Noctuidae), are described at the subcellular level, focusing on the 
analysis of several model genes. Molecular techniques have permitted looking at 
specific changes in the expression of selected genes, for which molecular probes 
are available, to know if the changes could be related to the known activity of BPA 
as an EDC in vertebrates. Important changes were found by screening the profile of 
gene expression in unexposed and BPA-exposed larvae. The most notable of these 
changes was the up-regulation of the SnoHsp83, SnoHsp70, SnoHsp19.5  and
SnoHsp23 genes.
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Molecular markers for the discrimination of mite species of Typhloseiulus sp. 
(Acari: Phytoseiidae).

V.I. EVANGELOU, M. BOUGA and G.Th. PAPADOULIS

Laboratory of Agricultural Zoology and Entomology,
Agricultural University of Athens, Iera Odos 75, 118 55, Athens, Greece

Phytoseiid mites (Acari: Mesostigmata) are widespread and found in either 
natural or agricultural environment. Some species are used as biological agents 
and their predatory behaviour is of great importance for agriculture. The proper 
identification of the species is necessary, especially when economical issues rise, 
such as pest control and production. Classical systematic-taxonomy in combination 
with molecular techniques-markers is applied for better results. In some cases, it is 
complicated to identify the species due to the problems arisen from some 
morphological characters e.g. Typhloseiulus sp. Chant and McMurtry (Acari: 
Phytoseiidae). The species of this genus are discriminated based to the number of 
the hair they have at genu II, the length of some hair on the dorsal side, the 
spermatheca and the male’s spermatodactyl. These species are mainly found on 
Quercus trees (Fagales: Fagaceae) and between the ten species that exist 
worldwide, eight are found in Greece (Papadoulis et al., 2009, , 2011): T. 
calabriae (Ragusa and Swirski, 1976), T. carmonae (Chant and Yoshida-Shaul, 
1983), T. eleonorae (Ragusa and Swirski, 1981), T. eliahuswirskii (Ragusa Di 
Chiara, 1992), T. erymanthii (Papadoulis and Emmanouel, 1988), T. peculiaris
(Kolodochka, 1980), T. rodopiensis (Papadoulis and Emmanouel, 1994), T. simplex
(Chant, 1956). 

In this research, mitochondrial DNA markers are applied, using sequencing 
analysis of one gene segment, for the discrimination of the species of the genus 
Typhloseiulus. The species studied were T. rodopiensis (Crete and Karditsa), .
eleonorae, T. simplex and T. carmonae. Adult individuals of the genus, separated 
morphologically from the other phytoseiidae mites due to the long hair on their 
dorsal side, were collected, determined microscopically (classical taxonomy) and 
kept in absolute alcohol at -20OC until DNA extraction. Afterwards, a pair of primers 
was used during the Polymerase Chain Reaction (PCR) which is responsible for the 
construction of the small ribosomal subunit (12srDNA) (5’-

-3’ - 5’-GAGGGTGACGGGCGGTGTGT-3’). The next 
step was to perform 2% agarose electrophoresis, followed by the PCR products’ 
purification, using the Nucleospin extract II kit (Macherey-Nagel) and finally the 
sequencing procedure. For data processing, the packages BioEdit 7.0.9.0, 
CLUSTALW2, MEGA 4 DnaSp 5.10.00 were used.

The phylogenetic trees constructed (high bootstrap values), consisted of two 
clades. one for T. eleonorae and one for the others species studied. In the second 
clade the other species were distinguished distinctly, but the two populations of T. 
rodopiensis were mixed. The overall genetic distance was 0.126, the lowest was 
found between the same species (0.000) and the highest between T. eleonorae and 
T. simplex (0.238). Finally, it is shown that the mentioned above species can be 
discriminated using this gene segment as marker, although more Typhloseiulus
species must be analyzed in order this method to be applied in the whole genus.
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Genetic variability of Rhynchophorus ferrugineus (Coleoptera: Curculionidae) 
(Red palm weevil) populations in Greece – Preliminary research

S. MILLA, V. EVANGELOU, M. BOUGA and . EMMANOUEL
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Agricultural University of Athens, Iera Odos 75, 118 55, Athens

The insect Rhynchophorus ferrugineus (Coleoptera: Curculionidae) is 
considered among the most important enemies of the palm trees. In 2007, the 
European Union adopted a decision whereby the insect is classified as a quarantine 
pest. This insect was detected for the first time in 2005 in Greece on Washingtonia
sp. and Phoenix canariensis (Arecales: Arecaceae) palm trees in Crete Island 
imported from Egypt. Since then, populations of the insect are found in many 
different areas of Greece, without knowing their origin.

Given the high distribution capacity of the insect, its population is suspected to 
show a sort of diversity. External morphological studies would not provide enough 
evidence for such diversity. DNA markers are especially effective tools in making 
inferences about movement between insect populations, because they represent 
selectively neutral characters.

Considering the economic importance of R. ferrugineus, it is necessary to know 
the history of its invasion and to understand the relationships between the different 
geographic populations. Studying the genetic diversity of R. ferrugineus might 
provide answers to several questions such as: the number of invasion routes from 
Asia to the West, the number of introductions that have occurred in each of the 
invaded countries etc. In addition, this study of genetic variability among the 
geographic populations of invasive species is essential for designing their 
management strategy including biosecurity, as it gives rapid and accurate 
identification of alien species and defined characterization of their populations.

The aim of this preliminary study was to standardize the protocol for the 
investigation on the genetic variability of R. ferrugineus populations from different 
geographic areas of Greece, using the sequencing method. Adult individuals from 
insect’s population in Attiki area, were collected and kept at -200C. Total DNA 
extraction was carried out using the DNeasy Blood and Tissue Kit (Qiagen) 
according to the manufacturer’s protocol, after minor modifications, and examined 
through agarose gel electrophoresis; the tissue used for DNA extraction was taken 
from the area just beneath the junction of wings with the thorax, which has been 
applied for the first time. Fragment of COI (cytochrome oxidase subunit I)
m tochondrial DNA gene segment was amplified; the set of primers used was:

5’-GGTCAA CAAATCATAAAGATATTGG-3’ and
5’-TAAACTTCAGGGTGACCAAAAAATCA-3’).

PCR product was purified using the Nucleospin extract II kit (Macherey-Nagel). 
Individual sequences were determined via automated sequencing of both strands of 
mtDNA gene segment provided by Macrogen Company. The sequencing of COI 
mtDNA gene segment produced an alignment of about 650bp. Genetic variability 
was not detected in the population studied.

Studies on the genetic variability of R. ferrugineus populations from different 
areas of Greece are continuing.
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Characterization of  protein kinase CK2 of the insect Ceratitis capitata
(Diptera: Tephritidae) and analysis at stress conditions
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The Mediterranean fly Ceratitis capitata (Diptera: Tephritidae) is a widespread 
fruit pest well known due to the incidents of fast expansion and destructive 
invasions to various countries. It is also a model insect for the development of 
biological control programs, as well as being the best studied fruit pest at genetic 
and molecular level. Protein kinase CK2 is a pleiotropic kinase composed of two 
catalytic ( and/or ) and two regulatory ( ) subunits that phopsphorylates 
serine/threonine sites. CK2 is involved in several cellular responses such as the 
regulation of cell morphology and mobility, cell cycle control, embryogenesis, cell 
proliferation, circadian rhythm, and apoptosis. CK2 kinase has been studied in 
many species from yeast to human. The recombinant CK2  (catalytic) and CK2
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(regulatory) subunits of C.capitata were recently isolated by our team. We present 
here the characterization of the recombinant protein kinase CK2 of the 
Mediterranean fly C. capitata and the analysis at stress conditions. To achieve that, 
we constructed the cDNA molecules of the acidic ribosomal protein P1 (specific 
substrate of CK2 kinase), as well as that of the Cu/Zn superoxide dismutase SOD 
(specific inhibitor of CK2 kinase) of C. capitata by PCR and RT-PCR, respectively. 
The recombinant proteins were isolated by affinity chromatography after cloning of 
their cDNA molecules into pRSET vector and over expression in Escherichia coli
cells. The recombinant CcP1 protein is phosphorylated by the free catalytic CcCK2
subunit alone as well as by the holoenzyme, as verified by kinase assay, using 32 -

as phosphate donor. The phosphorylation of CcP1 is altered in the presence of 
typical modulators of CK2, such as the inhibitors heparin and TBBt and the inducer 
spermine. Moreover, the recombinant CcSOD possesses its characteristic activity 
as CK2 inhibitor, as verified by kinase assay. The ribosomal P1 protein contributes 
in the formation of the ribosomal stalk, an important element of the large subunit, 
and is considered to control the ribosomal activity during protein synthesis, through 
differential modulation of specific mRNA’s translation. We also proceeded to the 
analysis of the expression of the endogenous C
of the insects at heat shock conditions for one hour. No considerable alterations of 
the subunits’ expression were noticed, suggesting the constant expression of 
CcCK2 at these stress conditions. 
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Trialeurodes vaporariorum (Hemiptera: Aleyrodidae), the greenhouse whitefly, is 
an economically important pest that causes serious damage to a large number of 
cultivated plants, directly by feeding and indirectly by transmitting many plant 
viruses. Here, we conducted a study to survey the genetic polymorphism of 
worldwide T. vaporariorum populations and their secondary symbiont community.

The presence of five secondary symbionts (Hamiltonella, Rickettsia,
Arsenophonus, Cardinium and Wolbachia) was determined by a polymerase chain 
reaction (PCR)-based detection assay with specific primers for each symbiont. We 
also determined the molecular polymorphism, based on three of the gene 
sequences of mitochondrial DNA of Trialeurodes vaporariorum, cytochrome 
oxidase I (COI), cytochrome b (cytb) and NADH dehydrogenase 5 (ND5.

The monitoring of secondary symbionts of T. vaporariorum revealed high 
infection frequency. At least one secondary endosymbiont, was present at most of 
the individuals. The secondary symbiont Arsenophonus, showed approximately 
100% infection rate. Hamiltonella and Wolbachia were also present but in a 
significantly lower percentage than that of Arsenophonus (21% and 11% 
respectively). None of the studied populations carried Rickettsia or Cardinium. T. 
vaporariorum displayed low genetic polymorphism, based on the nucleotide 
sequence diversity of COI, cytb and ND5 mtDNA genes. The analysis of 
mitochondrial DNA sequence, revealed few point mutations in some of the 
populations which separate them into two genetic clusters. 
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Applications of molecular biology and biotechnology in pest control
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Laboratory of Molecular Entomology, Faculty of Biotechnology and Applied Biology,
Department of Biology, University of Crete

Molecular techniques have recently allowed us to develop novel means for 
improving pest control. We investigate resistance mechanisms in major agricultura 
pests, such as the spider mite Tetranychus urticae and members of the Tephritidae 
family, aiming to develop diagnostic tools to monitor resistance in the field and add-
ons for insecticide formulations. In addition, we participate in the development and 
evaluation of novel biotechnology based means for insect control.
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The Red Palm Weevil (RPW), Rhynchophorus ferrugineus (Olivier) (Coleoptera, 
Curculionidae, Rhynchophorinae), is an invasive species that attacks decorative 
and date palms in several parts of the world. It is originated from Southeast Asia 
and it has recently invaded several countries of the Middle East and the 
Mediterranean Basin, the Caribbean islands of Curacao and the Netherland 
Antilles, and the United States of America (Laguna Beach, California, USA). This 
study investigated the geographical variation among geographic populations of 
RPW collected from twelve invaded countries using cytochrome b (Cytb) and ITS2 
partial sequences. The comparison among the Cytb sequences resulted in three 
different haplotypes designated as HB1, HB2 and HB3. The three haplotypes were 
listed into two phylogenetic groups according to their geographic positions: i) the 
“Multi-Continent” group containing HB1 haplotype detected in  populations found in 
eight countries belonging to three different Continents such as Africa (Egypt), Asia 
(Kingdom of Saudi Arabia and Turkey) and Europe (Spain, Italy, Greece, Cyprus 
and France), and ii) the “Asian” group which includes four populations from Iran 
(harboring HB2 haplotype), Pakistan, UAE, and Oman (harboring HB3 haplotype). 
No polymorphism was observed after the alignment and comparisons among the 
different sequences of the amplified ITS2 region.
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Figure 1: Mitotic metaphase chromosomes 
from nerve ganglia of Rhagoletis cingulata
after Giemsa staining. a Female karyotype, 
b Male karyotype. The five autosomes and 

the X and Y chromosomes are shown. 

Figure 2 Photographic map of the salivary 
gland polytene chromosomes of Rhagoletis 
cingulata. L and R indicate the left and right 

arms of the chromosome and C the 
centromere. Scale bar represents 10 m 
Figure 3: Agarose gel electrophoresis of 

the amplicons produced after PCR with the 
Wolbachia-specific for 16S rDNA 

wspecF/wspecR primers for twelve R. 
cingulata individuals
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The American cherry fruit fly, Rhagoletis cingulata, a pest of cherries in the 
western hemisphere, invaded Europe in 1983 and today it is reported in many 
European countries. Information on the genetics and cytogenetics of this pest is 
very scarce. The mitotic karyotype and detailed photographic maps of the salivary
gland polytene chromosomes of R. cingulata are presented here. The mitotic 
metaphase complement consists of six pairs of chromosomes with the sex 
chromosomes being very small and similar in size (Figure 1). The analysis of the 
salivary gland polytene complement shows a total number of five long 
chromosomes (10 polytene arms), that correspond to the five autosomes of the 
mitotic nuclei (Figure 2) and an extrachromosomal heterochromatic mass 
corresponding to the sex chromosomes. Banding pattern and the most
characteristic features and prominent landmarks of each polytene chromosome are 
presented and discussed. In addition, chromosomal homologies between R. 
cingulata, R. completa and R. cerasi are proposed based on the comparison of 
chromosome banding patterns and are consistent with the current phylogenetic 
status within Rhagoletis genus. The detection of the endosymbiotic bacterium 
Wolbachia pipientis in the R. cingulata population studied (Figure 3) is correlated 
with the asynaptic phenomena found in its polytene complement. Finally, the cross-
amplification of 11 microsatellite markers and their evaluation through the 
genotyping of a single population of R. cingulata provides useful markers for future 
population, genetic and phylogenetic studies in this species.
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We compared patterns of intraspecific polymorphism of two markers with 
contrasted modes of evolution, nuclear ribosomal DNA (rDNA) and mitochondrial 
DNA (mtDNA), in the aphid predator C. septempunctata. The first internal 
transcribed spacer (IT1S) of rDNA and a fragment in the mtDNA gene coding for 
16sRNA, were PCR-amplified and sequenced in samples of various geographical 
origins distributed worldwide. IT1S or 16sRNA showed no phylogeographical 
structure.
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Drosophila melanogaster larvae are host to an array of parasitic hymenoptera, 
with parasitism levels reaching 80% in some populations (Fleury et al. 2004). Inside 
the host, the wasp egg is faced with a cellular immune reaction that, if successful, 
results in the melanotic encapsulation and eventually death of the parasite (Carton 
and Nappi, 1997). A high proportion of variation in encapsulation ability and thus 
resistance to parasitoids has been reported to be genetic (Kraaijeveld and van 
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Alphen, 1994; Fellowes, 1998). Two genes associated with this variation have been 
located on the second D. melanogaster chromosome, Rlb (Hita et al., 1999) 
Rat (Poirie et al., 2000). The aim of this study was to explore the third chromosome 
for more such loci. Two D. melanogaster inbred lines, one with high (N02) and the 
other with low (Ky24) encapsulation ability, were crossed. Mapping was based on 
28 informative polymorphic SNP, evenly spread across chromosomes 2 and 3, 
which were scored with Pyrosequencing. After 12 generations of random mating, 
larvae were exposed to parasitoids of the species Asobara tabida, Leptopilina 
heterotoma and L. boulardi. The relative frequency of each parent’s (N02 or Ky24) 
allele at every SNP was measured among the flies that had been parasitised but 
survived by encapsulating the parasite and was compared to the respective 
frequency among random, non-parasitised flies from the same generation. This was 
a modification of the bulked segregant analysis, usually applied in plant studies, 
where instead of measuring the property (e.g. encapsulation ability) in offspring of a 
specific genotype, offspring with the property of interest (e.g. encapsulation of 
parasite eggs) are grouped and the allele frequencies at each marker are 
measured. Pyrosequencing allowed the measurement of relative allele frequencies 
in grouped samples and thus the analysis of very large samples (> 31.000 flies in 
total). Three genetic loci were identified, two on the second chromosome, around 
the genes Rlb and Rat, and a new one on the third chromosome. The position of 
this new locus was further analysed with deficiency mapping, using 8 stocks from 
the Drosdel and Exelixis collections, containing deletions on the third chromosome 
that covered the area of interest. After crossing the inbred strains N02 and Ky24 
with the 8 deficiency stocks and measuring the encapsulation ability of parents and 
all types of offspring, the third chromosome genetic locus was mapped at 96D1-
97B1. This 900kb region contains c.140 genes and can be analysed further in order 
to identify one or more genes that underlie the genetic variation of D. melanogaster
in its parasitoid encapsulation ability.  
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Faust, F., F. Kassie, S. Knasmuller, R.H. Boedecker, M. Mann and V. Mersch-

Sundermann. 2004. The use of the alkaline comet assay with lymphocytes in 
human biomonitoring studies. Mutat. Res. 566: 209-229.

Singh, N.P., R.E. Stephens and E.L. Schneider. 1994. Modifications of alkaline 
microgel electrophoresis for sensitive detection of DNA damage. Int. J. Radiat. 
Biol. 66: 23-28.

Tice, R.R., E. Agurell, D. Anderson, B. Burlinson, A. Hartmann, H. Kobayashi, 
Y. Miyamae, E. Rojas, J.C. Ryu and Y.F. Sasaki. 2000. Single cell gel/comet 
assay: guidelines for in vitro and in vivo genetic toxicology testing. Environ. Mol. 
Mutagen. 35: 206-221.

Identification of DNA damage in honeybee hemolymph cells

K. KYRIAKOPOULOU1, C. EMMANOUIL1, . MACHERA1, 
M. BOUGA2 and F. HATJINA3

1Laboratory of Pesticides Toxicology, Benaki Phytopathological Institute
2Laboratory of Agricultural Zoology & Entomology, Agricultural University of Athens

3Hellenic Institute of Apiculture- NAGREF, N.Moudania, 63 200, Greece

Honeybee is a non-target indicator organism which absorbs and accumulates 
high amounts of environmental pollutants (e.g. pesticides, heavy metals, etc). Many 
of these compounds may have genotoxic effect and cause DNA damage in the 
exposed population. A simple and effective method for the estimation of the level of 
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DNA damage is the Single Cell Gel Electrophoresis Assay (SCGE or Comet 
Assay).  

In the present study, we adopt the protocol of Comet assay in order to be used 
for the estimation of DNA damage in hemolymph cells of honeybees Apis mellifera. 

Freshly collected hemolymph cells were embedded in low melting point agarose 
on glass microscope slide precoated with agarose. Then, the slides were immersed 
in fresh prechilled lysis solution (containing detergents and high salt concentration) 
to remove any cellular proteins, and afterwards they were placed in the 
electrophoresis buffer (at alkaline conditions) to allow DNA unwinding. During 
electrophoresis at alkali condition, DNA fragments or damaged DNA induced by 
genotoxic agents, migrate away from the nucleus to the anode side of the chamber 
and form a “comet”. Finally, the slides were washed and stained with a fluorescent 
DNA binding dye. The amount of DNA migrated from the head of the comet is 
directly proportional to the extent of DNA damage. The DNA damage in hemolymph 
was evaluated with specific image analysis software, by using the parameter of 
%DNA in the comet tail. 

Different lysis solutions and different incubation periods were tested during the 
present study in order to finalize the protocol to be used for the estimation of the 
genotoxic effects on honeybees’ hemolymph cells. 

The above protocol will be used in order to determine a) the direct effects of the 
neo-nicotinoid imidacloprid on the hemolymph cells of the honey bee and b) the 
indirect effects on the hypopharyngeal gland cells of the honey bees, as it is well 
documented that imidacloprid has direct and indirect adverse effects on basic 
physiological systems of the honey bee.
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Preliminary studies on the mosquito fauna of Heraklion Perfecture

. . NIAMOURIS1, E.P. KIOULOS2,3, D.C. CHRISTOPOULOU1 and 
P.D. PSIROFONIA1 

1Laboratory of Entomology and Agricultural Pharmacology, of Crete, 
PO BOX 1939, 71004 Heraklion

2Pesticide Science, Agricultural University of Athens, 11855 Athens
3Directorate of Plant Protection, Ministry of Rural Development and Food

The aim of this study is to identify as many different species of mosquitoes as 
possible, in the prefecture of Heraklion.  

Mosquito larvae were collected from various breeding sites. Larvae reared in the 
laboratory to adult stage and identified to species under the dissecting microscope 
according to available keys. About 30 sites are being sampled every 20 days and 
seven different mosquito species have been identified so far. Specifically, the 
following species have been found: Anopheles claviger, Culex territans, Culex. 
pipiens, Culiseta subochrea, Culiseta. longiareolata and Aedes cretinus). Man–
made breeding sites such as water barrels, wells and abandoned boats contain a 
significantly higher number of larvae than natural sites such as river banks and 
streams. 

The presence of the endemic mosquito species Ae. cretinus cannot exclude the 
possibility of the introduction of the Asian mosquito tiger Aedes albopictus.
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Mosq. Control Assoc. 12: 632-636.
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Presence and seasonal abundance of Aedes albopictus
(Diptera: Culicidae) (Asian tiger mosquito) in Athens

A. GIATROPOULOS1,2, . EMMANOUEL2, G. KOLIOPOULOS1 and
. MICHAELAKIS3

1Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute
2Laboratory of Agricultural Zoology & Entomology, Agricultural University of Athens

3Laboratory of Agricultural Entomology, Benaki Phytopathological Institute

Aedes (Stegomyia) albopictus (Skuse, 1894), a mosquito of great medical 
importance, is currently considered as the most invasive mosquito species in the 
world. Its presence was confirmed for the first time in northwestern Greece from 
specimens collected during 2003 and 2004. The first record of Ae. albopictus in 
Athens was reported at Rizoupoli region in 2008. The following year, its distribution 
and seasonal population abundance, around its first detection site, was 
investigated. A network of 50 ovitraps was set up in a surrounding area of 25 km2

and monitored for 17 months (17 August 2009 to 31 December 2010). Weekly 
servicing of the ovitraps and subsequent laboratory treatment of the collected 
mosquito eggs, revealed that Ae. albopictus is the predominant container breeding 
Aedes species and is widespread in the enire study area. The seasonal monitoring 
showed that this mosquito is continuously active from mid spring until the end of 
December with a considerably high oviposition activity recorded during summer and 
fall. Furthermore, comparison of its activity during late August and end of 
December, between the two consecutive surveillance years, demonstrated a 
significant increase of population abundance over time. 
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WNV Culex pipiens (Diptera: Culicidae) 
Aedes albopictus (Diptera: Culicidae) 
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al., 2009).
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(temephos, deltamethrin, spinosad, Bti, diflubenzuron s-methoprene
(WHO, 1981). 
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Ae. Albopictus
INFRAVEC. 

A. albopictus
2009-

LC50 values in ppm. 

Gomes, B., A.C. Sousa, T.M. Novo, B.F. Freitas, R. Alves, R.A. Corte-Real, P. 
Salgueiro, J.M. Donnell, P.A. Almeida and J. Pinto. 2009. Asymmetric 
introgression between sympatric molestus and pipiens forms of Culex pipiens
(Diptera: Culicidae) in the Comporta region, Portugal. BMC Evol. Biol. 9:262 
(doi:10.1186/1471-2148-9-262).
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Treatment N LC50 (ppm) Slope ± SE RR50
ATHENS

Spinosad 383 0,01002 5.196 ± 0.535
Bti 395 0,00175 4.710 ± 0.449
Diflubenzuron 400 0,00191 1.424 ± 0.212
Temephos 383 0,04767 4.647 ± 0.463 8.83
S-methoprene - - -

ITALY
Spinosad 386 0,04222 2.525 ± 0.245
Bti 394 0,00651 1.947 ± 0.296
Diflubenzuron 480 0,00064 1.216 ± 0.166
Temephos 394 0,01937 3.62 ± 0.334 3.59
S-methoprene 402 0,00781 1.301 ± 0.133

KERKYRA - - -
Spinosad
Bti 553 0,00237 4.272 ± 0.343
Diflubenzuron 480 0,00181 1.619 ± 0.176
Temephos 552 0,01912 5.046 ± 0.423 3.54
S-methoprene - - -
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Analysis of population structure and insecticide resistance in the major WNV 
vector Culex pipiens (Diptera: Culicidae) and the tiger mosquito Aedes 

albopictus (Diptera: Culicidae)

E. KIOULOS1,2, B.G. SILVA3, A. PAPPA4, V. BARIAMI5, . OROU5, 
A. TSAGKARAKOU6, J. PINTO3 and J. VONTAS5

1Pesticide Science, Agricultural University of Athens
2Directorate of Plant Protection, Ministry of Rural Development and Food

3Instituto de Higiene e Medicina Tropical, Lisbon, Portugal,
4Medical School, Aristotle University of Thessaloniki 

5Laboratory of Molecular Entomology, Department of Biology, Universiy of Crete
6National Agricultural Research Foundation, Plant Protection Institute, Laboratory of 

Entomology and Agricultural Zoology

We analyze population structure and insecticide resistance in the major vector 
of West Nile Virus (WNV) Culex pipiens. and the dengue fever vector tiger mosquito 
Aedes albopictus from Greece, using bioassays and modern molecular approaches

The major target site pyrehroid resistance mutation that has been found in 
insects, the kdr L1014F, was found in Cx. pipiens populations from Northern 
Greece (Salonica area), at relatively low frequencies without having adversely 
affected the susceptibility of the mosquito population so far.

By using diagnostic PCR and microsatellite molecular markers we compared 
gDNA from Cx. pipiens specimens sampled from WNV infected areas with Cx. 
pipiens from areas where WNV was not reported. Our data suggest that there are 
striking differences between regions, with molestus molecular forms being 
predominant in area with no WNV transmission and pipiens forms being much more 
frequent in the WNV transmission area.

The baseline susceptibility of Ae. albopictus mosquito populations from Western 
Greece, Italy and Attiki against six insecticides (temephos, deltamethrin, spinosad, 
Bti, diflubenzuron and s-methoprene) was monitored by full dose bioassays. Low 
levels of resistance to temephos (Table 1) and deltamethrin was recorded. The 
underlying molecular mechanisms are being investigated.

Finally, the geographical distribution and evolutionary history of Ae. albopictus
genetic markers is being investigated, aiming to understand the origin and structure 
of Ae. albopictus populations in Greece.
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Diptera: Culicidae)

Culex tritaeniorhynchus 

Harbach, 1985; Glick, 1992; 
Darsie Jr and Samanidou-Voyadjoglou, 1997; Samanidou-Voyadjoglou and
Harbach, 2001; Samanidou and Harbach, 2003; Becker et al., 2010).

Anopheles (Anopheles) hyrcanus, Anopheles (Anopheles) sacharovi, Ochlerotatus
(Ochlerotatus) caspius, Culex (Culex) pipiens, Culex (Culex) theileri, Culex (Culex)
tritaeniorhynchus Uranotaenia (Pseudoficalbia) unguiculata

Anopheles (Anopheles)
hyrcanus, Anopheles (Anopheles) sacharovi, Ochlerotatus (Ochlerotatus) caspius,
Culex (Culex) pipiens, Culex (Culex) theileri Culex (Culex) tritaeniorhynchus. 

Culex
(Culex) tritaeniorhynchus
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Presence and population density of mosquito species (Diptera: Culicidae) 
in a rice field of the Prefecture of Etoloakarnania

. LYTRA and N. EMMANOUEL

Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens

This study refers to the qualitative and quantitative composition of the mosquito 
species in a rice field of the Prefecture of Etoloakarnania. Samples of mosquito 
larvae were taken for two years (2009-2010) at 10 days intervals during the period 
of cultivation of rice using a standard mosquito dipper. Larvae reared in the 
laboratory to adult stage and identified to species under the dissecting microscope 
according to relevant keys. 

Seven and six species of mosquitoes were found during 2009 and 2010 
respectively. Samples taken on early August yielded the highest number of larva 
or/and pupae in both years. According to the dominance and frequency criteria the 
most important species in both years was Culex (Culex) tritaeniorhynchus.
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Behavioral studies with oviposition pheromone in Culex mosquitoes (Diptera:
Culicidae) and study of the 1 gene expression

. MICHAELAKIS1, A. FYTROU1, N. BONELIS1, P.G. MILONAS2,
D.P. PAPACHRISTOS1, A. GIATROPOULOS3 and G. KOLIOPOULOS3 

1Laboratory of Agricultural Entomology, Benaki Phytopathological Institute
2Laboratory of Biological Control, Benaki Phytopathological Institute

3Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute

Culex mosquitoes are widespread nuisance pests and disease vectors. The use 
of traps baited with semiochemicals, like the oviposition pheromone discussed 
here, can provide environmentally friendly tools for mosquito population control, as 
well as monitoring. 

Female Culex mosquitoes deposit their eggs in the form of egg rafts on the 
water surface. In some of these species, at the apex of each egg forms a droplet 
with oviposition pheromone, affecting the oviposition behaviour of conspecific 
gravid females, who prefer to lay eggs in the vicinity of egg rafts emitting the 
pheromone. Odorant binding proteins (OBPs) expressed in the female’s antennae 
play a crucial role, albeit imperfectly understood, in sensing such oviposition cues. 

This study explored behavioural and gene expression aspects of odorant 
detection in Culex pipiens biotype molestus. The response of caged female 
mosquitoes to the oviposition pheromone was studied in relation to mating status 
and the results indicate that virgin and gravid females are equally attracted to the 
substance. The expression levels of the OBP1 gene, encoding a well-characterised 
odorant binding protein, were compared with qPCR among male and female, virgin, 
mated and post-oviposition mosquitoes and no significant differences were found. 
Moreover, the role of the pheromone as an oviposition stimulant was confirmed in 
this study, as the number of eggs laid was significantly enhanced in the presence of 
the oviposition pheromone.



276 14

Wolbachia

-

Wolbachia
Wolbachia

Wolbachia

Wolbachia

Wolbachia
-

Wolbachia pipientis (wPip). 

w



6 277

  

Petridis, M. and D. Chatzidimitriou. 2011. Characterization of an intergenic
polymorphic site (pp-hC1A_5) in Wolbachia pipientis (wPip). Mol. Ecol. Resour.
11: 753-756. 

Rasgon, J.L. 2009. Multi-locus assortment (MLA) for transgene dispersal and 
elimination in mosquito populations. PLoS ONE 4: e5833.

Sinkins, S. P. and F. Gould. 2006. Gene drive systems for insect disease vectors. 
Nature Rev. Genet. 7: 427-435.

Importance of cytoplasmic incompatibility in a Wolbachia based
gene drive system

M. PETRIDIS

Laboratory of Parasitology, Veterinary School, Aristotle University of Thessaloniki,
54124 Thessaloniki, Greece

A promising way to control vector-borne diseases is the development of 
population replacement strategies for the insect vector. Those strategies aim to the 
genetic modification of vectors by constituting them refractory to transmit the 
pathogen. Due to a fitness cost for the transgenic insects compared to their wild 
counterparts, a population replacement strategy needs an effective gene drive 
system. This system will give a selective advantage to the transgenic insects to 
dominate in nature over their wild counterparts.  An effective gene drive system is 
required to have a low threshold release value, be able to spread effector genes to 
fixation, have the ability to spread new effector genes over time, be able to remove 
the effector genes if needed and be safe for the environment. By today, among 
other gene drive systems, the endocymbiotic bacterium Wolbachia meets all the 
above criteria. Wolbachia provides a reproductive advantage of the infected 
females relative to uninfected females. If an infected male mate with an uninfected 
female or infected with a different Wolbachia strain, gives non-viable offspring, a 
phenomenon described as cytoplasmic incompatibility (CI). The degree of CI 
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penetrance varies in between different crosses of Wolbachia strains in the field. As 
the rate of incompatible crosses gets higher (reaches 100%) the threshold release 
value of infected insects or the frequency of the infected individuals to exceed an 
unstable equilibrium threshold, becomes lower. Therefore, the development of 
molecular tools that discriminate Wolbachia strains and the search of the molecular 
mechanism of CI become essential.  A polymorphic site (pp-hC1A_5) that is located 
between genes that code for polynucleotide phosphorylase and a hypothetical 
protein (C1A_5) can be used as a molecular tool to discriminate Wolbachia pipientis
(wPip) strains. While other multilocus sequence typing schemes have been 
developed, they were not able to differentiate wPip strains. Functional 
characterization of polynucleotide phoshorylase showed that belongs to a family of 
bacterial proteins implicated to chromosomal segregation and cell division. 
Deletions of large fragments could correlate with phenotypic variations in the host 
such as the degree of CI penetrance.
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Diptera: Culicidae
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Culex 
tritaeniorhynchus ( Aedes albopictus
(Samanidou et al.,

Harbach, 1985; Glick, 1992; Darsie Jr and Samanidou-Voyadjoglou, 1997; 
Samanidou-Voyadjoglou and Harbach, 2001; Becker et al., 2010).

1. Anopheles (Anopheles) claviger (Meigen) 1804
2. Anopheles (Anopheles) hyrcanus (Pallas) 1771
3. Anopheles (Anopheles) maculipennis Meigen 1818
4. Anopheles (Anopheles) plumbeus Stephens 1828
5. Anopheles (Anopheles) sacharovi Favre 1903
6. Aedes (Stegomyia) albopictus (Skuse) 1895
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7. Ochlerotatus (Ochlerotatus) caspius (Pallas) 1771
8. Ochlerotatus (Ochlerotatus) detritus (Haliday) 1833
9. Ochlerotatus (Ochlerotatus) zammittii (Theobald) 1903
10.Ochlerotatus (Rusticoidus) rusticus Rossi 1790
11.Culex (Culex) laticinctus Edwards 1913
12.Culex (Culex) mimeticus Noe 1899
13.Culex (Culex) perexiguus Theobald 1903
14.Culex (Culex) pipiens Linnaeus 1758
15.Culex (Culex) theileri Theobald 1903
16.Culex (Culex) tritaeniorhynchus Giles 1901
17.Culex (Maillotia) hortensis Ficalbi 1889
18.Culex (Neoculex) territans Walker 1856
19.Culiseta (Allotheobaldia) longiareolata (Macquart) 1838
20.Culiseta (Culiseta) annulata (Schrank) 1776
21.Uranotaenia (Pseudoficalbia) unguiculata Edwards 1913
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Presence of mosquito species (Diptera: Culicidae) in areas of Greece

. LYTRA1, N. EMMANOUEL1 and G. KOLIOPOULOS2 

1Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens
2Laboratory of Insecticides Public Health Importance, Benaki Phytopathological Institute

At present the number of the mosquito species that have been recorded in 
Greece is 63. The records are almost exclusively based on the research work of 
various authors, since 1917.

In an effort to update and possibly enrich the existed list of Culicidae of Greece 
mosquito larvae from natural breeding sites were collected from April 2009 to July 
2011. Larvae reared in the laboratory to adult stage and identified to species under 
the dissecting microscope according to relevant keys. 22 species belonging to 6 
genera were recorded. The most dominant species was Culex pipiens, found in 
almost all breeding sites sampled. A number of species found consist potential risk 
of public health.
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Nepeta parnassica
Aedes cretinus Culex pipiens (Diptera: Culicidae)
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Repellent activity of the plant Nepeta parnassica against the mosquitoes
Aedes cretinus and Culex pipiens (Diptera: Culicidae)

G. GKINIS1, . MICHAELAKIS2, G. KOLIOPOULOS3, E. IOANNOU1, 
O. TZAKOU1 and V. ROUSSIS1 

1Department of Pharmacognosy and Chemistry of Natural Products, School of Pharmacy, 
University of Athens

2Laboratory of Agricultural Entomology, Benaki Phytopathological Institute
3Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute

Nepeta parnassica Heldr. & Sart. is an aromatic perennial herb, endemic of 
Greece and South Albania, growing on Mt Parnassos (Central Greece) and Mt 
Helmos (Peloponnisos). It is usually found in dry stony places, rocky habitats and 
hill slopes.

In literature, the nepetalactones frequently appear as the main constituents of 
Nepeta essential oils. Previous reports on the biological activity of nepetalactones, 
include the repellent activity against different types of insects.

The aim of this study was to evaluate the repellent activity of N. parnassica
essential oil, crude extract and an isolated nepetalactone against Aedes cretinus
and Culex pipiens mosquitoes. The repellent effects of the plant extract/essential 
oil/nepetalactone were evaluated using the human-bait technique. 

As reference for comparison purposes, a commercially available chemical 
repellent, N,N-diethyl-m-toluamide (DEET) and a formulation based on myrtle 
essential oil and Neem tree extract were evaluated with the same protocol against 
the mentioned mosquito species. The results of the experiments showed that the 
essential oil and the crude extract of N. parnassica were very active against both 
species, while 4a ,7 ,7a -nepetalactone showed moderate mosquito repellency. 
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Culex pipiens (Diptera: Culicidae) 
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Larvicidal Activity of Hyperforin, Deoxycohumulone and Acetylated 
Deoxycohumulone Derivatives against Cx. Pipiens (Diptera: Culicidae) 

K.P. MITSOPOULOU1,2, V.P. VIDALI2, G. KOLIOPOULOS3, 
E.A. COULADOUROS1,2 and A. MICHAELAKIS4

1Chemistry Laboratories, Agricultural University of Athens
2Natural Products Synthesis and Bioorganic Chemistry Lab., NCSR “Demokritos”

3Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute
4Laboratory of Agricultural Entomology, Benaki Phytopathological Institute

Hyperforin is a polycyclic polyprenylated acylphloroglucinol, a bioactive 
compound with fascinated chemical structure and intriguing biological activities. 
Hyperforin (1) belongs to the family of Clusiaceae and has been isolated from 
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Hypericum perforatum (St. John’s wort) (Gurevich et al., 1971). The Ancient Greeks 
were familiar with the therapeutics properties of the Hypericum perforatum extract 
as an antidepressant agent or as wound healing. Nowadays, hyperforin, is mainly 
responsible for the antidepressant activity of Hypericum perforatum, which is used 
for the treatment of depression, anxiety, schizophrenia and cancer (Grossman et 
al., 2003; Medina et al., 2006). 

Main objectives of this study were to evaluate the larvicidal activity of hyperforin 
(1) and its bioprecursor, deoxycohumulone (2) against Cx. pipiens (Diptera: 
Culicidae). Furthermore, to examine any relation between chemical structure and 
effectiveness of three new acetylated deoxycohumulone derivatives: mono-acetyl 
deoxycohumulone (3), di-acetyl deoxycohumulone (4) and tri-acetyl 
deoxycohumulone (5) (Figure 1).

The larval mortality bioassays were carried out according to the test method of 
larval susceptibility as suggested by the World Health Organization (WHO, 1981). 
According to the bioassays the larvicidal activity of hyperforin (1) and 
deoxycohumulone (2) were very effective LD50 = 43.87 and 51.03 mg/L, 
respectively. Our study revealed that the presence of one or more acetates block 
molecule’s activity. As a result the mono acetyl deoxycohumulone (3) analogues 
was less effective (LD50 = 135.92mg/L) and the other two acetylated analogues 4
and 5 were inactive (LD50 >300mg/L).

OHHO

OH

O

OAcAcO

OAc

O

OHHO

OAc

O

OHAcO

OAc

O

tri-acetyl deoxycohumulone (5)

OH

O
O

O

Hyperforin (1) Deoxycohumulone (2) mono-acetyl deoxycohumulone (3)

di-acetyl deoxycohumulone (4)

Figure 1. Structures of Hyperforin (1), Deoxycohumulone (2), 
Mono-acetyl deoxycohumulone (3), Di-acetyl deoxycohumulone (4) and 

Tri-acetyl deoxycohumulone (5).
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Juniperus
Culex pipiens (Diptera: Culicidae)
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pipiens. Parasitol. Res. 105: 117–124.
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Essential oils of endemic in Greece Juniperus genus:  
chemical composition and larvicidal activity against Culex pipiens 

(Diptera: Culicidae)

P. ARAPI-VOURLIOTI1, E.EVERGETIS1, A. MICHAELAKIS2,
G. KOLIOPOULOS3 and S.A. HAROUTOUNIAN1 

1Laboratory of Chemistry, Agricultural University of Athens
2Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology,

Benaki Phytopathological Institute
3Laboratory of Insecticides of Public Health Importance, Benaki Phytopathological Institute

he essential oil of Juniper is known to possess significant insecticidal and
repellence properties. Against mosquitoes the EOs of Juniperus sp. display potent 
repellent, insecticidal, oviposition-deterrent or larvicidal properties (Prajapati et al.,
2005; Amer and Mehlhorn, 2006a, 2006b). As a continuation of our ongoing efforts 
to use natural products for the development of environmentally friendly means for 
the mosquito population control, using naturally growing plants throughout Greece
(Evergetis et al., 2009), our interest was stimulated on the exploitation of Juniperus
plants EOs. In Mediterranean countries Juniperus flora is expanding to a great 
variety of natural habitats, which have attracted special interest as constructional 
timber, since its wood does not suffer from insults from pests and diseases. Another 
interesting use of Juniper wood has been described by Herodotus, who connected 
the beneficial effects of plant resin with the preservation of dead human tissues in 
ancient Egypt. This activity was further confirmed by Dioscorides, who named 
Juniper as the “life of the dead”. In this work, we report the investigation of the EOs 
from different vegetative stages of the six endemic in Greece Juniperus species as 
potential larvicidal agents against the Culex pipiens, the bridge vector of WNV to 
humans. In particular, the following different Juniperus species have been collected 
and studied: J. communis-hemispaerica, J. drupacea, J. foetidissima, J. oxycedrus-
macrocarpa, J. oxycedrus-oxycedrus and J. phoenicea. Furthermore, the contained 
pinene isomers and myrcene were also studied in order to delineate the relationship 
between the constituents of each EO and the larvicidal effect. The most effective oil 
was only the J. drupacea (wood) and followed by the other oils displaying medium 
LC50 values ranging from 43.27 to 96.69 mgl-1. The results for the four pinenes 
revealed low toxicity differentiation where LC50 values ranging from 70.40 to 94.88 
mgl-1. Between the four pinene isomers only the (-)- found to be significant more 
toxic than the (-)- . The acyclic olefinic terpene myrcene was the most toxic testing 
component (LC50 value 33.83 mgl-1). 



6 289

1, 2,3 4 

1

2

3

4

-Voyadjoglou, 1997; Samanidou-Voyadjoglou 
and Harbach, 2001). 

Anopheles 
sacharovi, Ochlerotatus caspius, Culex pipiens, Culex theileri, Culex 
tritaeniorhynchus, Culiseta longiareolata).

Cx. tritaeniorhyynchus

An. sacharovi 

Cx. pipiens



290 14

Darsie Jr, R.F. and A. Samanidou-Voyadjoglou. 1997. Keys for the identification 
of the mosquitoes of Greece. J. Am. Mosq. Control Assoc. 13: 247-254.

Samanidou-Voyadjoglou A. and R.E. Harbach. 2001. Keys to the adult female 
mosquitoes (Culicidae) of Greece. Eur. Mosq. Bull. 10: 13-20.

Samanidou A. And R.E. Harbach. 2003. Culex (Culex) tritaenyorhynchus Giles, a 
newly discovered potential vector of arbovirus in Greece. Eur. Mosq. Bull. 16: 
15-17.

Mosquito fauna (Diptera: Culicidae) of Municipality of Messolonghi.

V.K. STEPHOU1, E.P. KIOULOS2,3 and C.G. ATHANASSIOU4

1Department of Entomology, Municipality of Messolonghi
2Pesticide Science, Agricultural University of Athens

3Directorate of Plant Protection, Ministry of Rural Development and Food
4Laboratory of Entomology and Agricultural Zoology, Department of Agriculture Crop Production 

and Rural Environment

A mosquito fauna survey is taking place in the area of Municipality of 
Messolonghi. Mosquito collections were made at 20-days intervals. Collection of 
immature stages were transferred and reared in the laboratory to adult stage and 
identified to species under the dissecting microscope according to available keys. 
Six different species were recorded so far. Two of the found species (Anopheles 
sacharovi, and Culex tritaeniorhynchus) mainly breed in the rice fields of the area, 
consist potential risk of public health. 

Culex tritaeniorhynchus is newly imported species to Greece and is of great 
medical importance since it is the vector of Japanese encephalitis in areas of 
southern Asia.
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Coccinella septempunctata, Hippodamia variegata 
Hippodamia (Semiadalia) undecimnotata (Coleoptera: Coccinellidae) 

Myzus persicae (Hemiptera: Aphididae)
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Study on predators Coccinella septempunctata, Hippodamia variegata and
Hippodamia (Semiadalia) undecimnotata (Coleoptera: Coccinellidae)  

and their predation on the aphid Myzus persicae (Hemiptera: Aphididae)
in laboratory conditions. 

P.J. SKOURAS1,2, K. ZARPAS1, J.T. MARGARITOPOULOS3 and 
J.A. TSITSIPIS1,4

1Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production 
and Rural Environment, University of Thessaly, Fytokou Str., Nea Ionia 38446, Magnesia, Greece

2Present address : Technological Educational Institute of Kalamata, School of Agricultural 
Technology Department of Crop Production, Laboratory of Agricultural Entomology and Zoology 

24 100 – Antikalamos, Greece
3Department of Biochemistry and Biotechnology, University of Thessaly, Ploutonos 26, 

Larissa 41221, Greece
4Present address: Mainaloy 4, 15235 Vrilissia, Greece

The species Coccinella septempunctata L., Hippodamia variegata (Goeze) and 
Hippodamia (Semiadalia) undecimnotata (Schneider) are an important part of 
natural beneficial insects that enhance aphid biological control, therefore there is an 
interest in identifying various features of their biology. We studied various 
demographic parameters with a red clone of aphid M. persicae used as prey in 
tobacco leaves at 23°C. In conclusion all three species are potentially effective 
predators of M. persicae, as reported for other aphid species, with C. 
septempunctata and H. undecimnotata outweighing H. variegata due to greater 
aphid consumption.
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Syst. 20: 297-330.

Investigation of intraguild (IGP) relationships between two mirid predators 
Macrolophus pygmaeus and Nesidiocoris tenuis (Hemiptera: Miridae)

P.D. LABROPOULOS1, D.Ch. PERDIKIS2 and A.A. FANTINOU1

1Laboratory of Ecology and Environmental Science, Agricultural University of Athens, 
Iera Odos 75, Athens, Greece

2Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens,
Iera Odos 75, Athens, Greece

At the present study it was investigated the functional response of predators 
Macrolophus pygmaeus (Rambur) (Heteroptera: Miridae) and Nesidiocoris tenuis
(Reuter) (Heteroptera: Miridae) to increasing densities of the second and third instar 
of whitefly Trialeurodes vaporariorum (Westwood) (Hemiptera: Aleyrodidae) on 
tomato leaf, in a simplified tritrophic system (plant - prey – predators). As predators 
we used fifth instar nymphs of both predators. We studied the possible intraspecific 
competition that might be exhibited by M. pygmaeus or N. tenuis as well as the 
potential interspecific competition at the simultaneous presence of both predator 
species. The prey densities used were 10, 30, 50, 70 and 90 individuals of 2nd-3rd

instar of T. vaporariorum on tomato leaves, into petri dishes. Furthermore, we 
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studied the development of the potential intraguild predation (IGP), between the two 
predator species. Finally, we studied the behavioural interactions between the two 
predator species in the absence of prey, at their simultaneous presence, with 
observations of a 30 minutes period into petri dishes. The experiments were 
conducted under laboratory conditions at 25oC. Through the schematic presentation 
of the predation of M. pygmaeus and N. tenuis, it was found that both the predators 
exhibit a Type II functional according to Holling classification. At the simultaneous 
presence of two individuals of M. pygmaeus, we observed an intraspecific 
competition at prey densities of 30 and 50 individuals. However, there was not 
found such a behaviour of N. tenuis at the same prey densities. At higher prey 
densities (90 individuals) there was found a synergistic impact of the individuals of 
M. pygmaeus, as well as that of N. tenuis with the actual consumption of prey to be 
higher from the expected. There was not observed an intraguild (IGP) predation 
between the individuals of both species. However, there was a reduction in 
predatory ability of the two predators at the densities of 30 and 50 individuals of 
prey suggesting the existence of an interspecific competition. Additionally, at higher 
prey densities the number of the consumed prey items were increased, a fact that 
suggests the existence of a synergistic effect of the two predatory species.  In the 
simultaneous presence of both predator species in the absence of prey, it was 
observed an increase in the mobility of the predators, with the more active to be the 
individuals of M. pygmaeus. Furthermore, no differences were observed in the 
number of contacts between intraspecific and interspecific treatments, while the 
contacts took place only during the first period of the observation time.
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Nephus includens
Cryptolaemus montrouzieri (Coleptera:Coccinelidae)
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Cardinale, B.J., C.T. Harvey, K. Gross and A.R. Ives. 2003. Biodiversity and 
biocontrol: emergent impacts of a multi-enemy assemblage on pest suppression 
and crop yield in an agroecosystem. Ecol. Lett. 6: 857-865.
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Interactions of the predatory species Nephus includens and Cryptolaemus 
montrouzieri (Coleptera:Coccinelidae)

V. GOUNTI1,2, M. SAVOPOULOU-SOULTANI2 and P. MILONAS1 

1Benaki Phytopathological Institute, Biological Control Laboratory,
2Laboratory of Applied Zoology and Parasitology, Faculty of Agriculture, Aristotle University of 

Thessaloniki, 54124 Thessaloniki, Greece

In conservation biological control is crucial to understand the effects that 
multiple predators could have on each other and on their shared prey. The risk of 
negative effects such as intraguild predation and the possibility of mitigating such 
risks are important components for ultimately determining the compatibility of 
biological control agents. We examined the interactions of the predatory species 
Nephus includens and Cryptolaemus montrouzieri (Coleoptera: Coccinellidae) that 
prey on mealybugs. We show that N. includens adults readily consume their own 
eggs despite of the availability of prey. They also consume C. montrouzieri in no-
choice tests whereas they avoid them in the presence of prey. The mechanisms 
that govern the interactions of these two predators are subject of ongoing 
investigation. 
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Planococcus citri P. ficus Signoret (Hemiptera:
Pseudococcidae
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Uses of pheromones for mealybug management

P. MILONAS, A. MICHAELAKIS, G. PARTSINEVELOS and 
G. BALAYANNIS

Benaki, Phytopathological Institute, S. Delta, Kifisia

The citrus and vine mealybug are the most economically important species of 
the genus Planococcus worldwide and their management remains problematic. The 
female sex pheromone of Pl. citri and that of Pl. ficus have been identified and used 
mainly for monitoring purposes. Here we present different aspects for utilisation of 
the pheromones for managements of these species. We established a dense grid of 
pheromone traps in vineyards to locate early new infestations. Whenever males 
were captured, we rearranged the grid around the trap that males were captured to 
minimise the area of scouting for hot spots. In this way we were able to locate hot 
spots in vineyards that were not detectable by agronomists and farmers. 

In another experiment we have tried to use the kairomonal potential of the P
ficus sex pheromone. We deployed capsules loaded with the vine mealybug sex 
pheromone in citrus orchards and subsequently we release adults of the parasitoid 
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Anagyrus pseudococci near pseudococci. Using mealybug-infested potato sprouts 
we measured the dispersal of the parasitoids in the orchard. We recovered more 
specimens in citrus groves where vine mealybug sex pheromone was deployed. 
Additionally we are developing attract and kill technology based on polyurea 
microcapsules, containing the female sex pheromone of Pl. ficus. These were 
prepared by the interfacial polycondensation technique. Polyurea microcapsules 
belong to Controlled Release Systems (CRSs) and static headspace combined with 
gas chromatograph (GC) coupled to a mass spectrometer (MS) employed in order 
to study their potential use as "release carriers" for the current pheromone. Slow 
release studies revealed a constant detection of the enclosed pheromone for more 
than 30 days. The current microencapsulated system will help the Pl. ficus control 
programs by confronting the insect at specific places using the attract-and-kill 
strategy.
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Consumption of Dysaphis crataegi (Hemiptera: Aphididae) aphids by larvae 
of the predator Harmonia axyridis (Coleoptera: Coccinellidae) 

G.J. STATHAS1, D.C. KONTODIMAS2 and P. . ELIOPOULOS3

1Department of Crop Production, School of Agricultural Technology, of Kalamata, 
24100 Antikalamos, Greece

2Department of Entomology & Agricultural Zoology, Benaki Phytopathological Institute,  
14561 Kifissia, Greece

3Department of Crop Production, School of Agricultural Technology, of Larissa,
41110 Larissa, Greece

Prey consumption of the predator Harmonia axyridis Pallas (Coleoptera:
Coccinellidae) reared on Dysaphis crataegi (Kaltenbach) (Hemiptera: Aphididae), 
was studied in laboratory under controlled conditions (25ºC, 60±5% R.H., 16 hours 
light/day). Dysaphis crataegi was reared on pumpkins Cucurbita moschata 
(Duchesne ex Lam.) (Cucurbitaceae), under the same aforementioned conditions. 
The daily prey consumption was measured for larvae reared individually in Petri 
dishes (9 cm diameter). Measurements were recorded daily. The total prey 
consumption of larvae of 1st, 2nd, 3rd and 4th instar ranged between 3-8, 4-14, 12-32 
and 95-141 adults of D. crataegi, respectively. The importance of H. axyridis, as 
biological control agent against aphid populations, could be partially attributed to its 
high prey consumption rate.
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Fumigant activity of plant essential oil from Basil and Spearmint
against the Indianmeal moth Plodia interpunctella

(Lepidoptera : Pyralidae)

P.A. ELIOPOULOS1, E.G. GIVROPOULOU1, V.A. PALIANTONIS1 and 
C.N. HASSIOTIS2 

1Technological Educational Institute of Larissa, Department of Plant Production, 
41 110 Larissa, Greece,

2Technological Educational Institute of Larissa, Department of Natural Environment & Forestry, 
43100 Karditsa, Greece

The fumigant activity of essential oil vapours distilled from sweet basil Ocimum 
basilicum and spearmint Mentha spicata (Lamiaceae) were tested against eggs, 
larvae, pupae and adults of the Indianmeal moth Plodia interpunctella (Hübner) 
(Lepidoptera: Pyralidae). Various oil doses (5, 50, 250 and 500 l/lt air) and 
exposure times (0.5, 1 and 2 days) were tested during the present study. The 
essential oils were subjected to GC-MS analysis and revealed that the major 
compounds were for spearmint oil carvone (66.1%) and limonene (25.2%) and for 
basil oil estragol (71.7%) and linalool (17.7%). Generally, basil oil caused higher 
mertality than spearmint. However, differences were insignificant in almost all 
cases. The only exception was for the pupal stage where basil oil caused 
significantly higher mortality. Vapours showed variable toxicity to different 
developmental stages. Both oils were highly effective against adult moths, given 

shortest time interval (0.5 day). Noteworthy egg mortality was also recorded 
reaching at 57% for basil and 41% for spearmint. Toxicity data indicated that larvae 
and pupae were the most tolerant stages in all cases. Larval mortality never 
exceeded 25% and 16%, for basil and spearmint, respectively. Basil and spearmint 
oils managed mortalities as high as 25% and 19% in pupae, respectively. LC50 and 
LC99 (for 1 day exposure) as well as LT50 and LT99 (for each oil dose) values were 
estimated via probit analysis. Developmental stage and oil species proved to 
significant factors whereas the double interaction of oil and stage, was insignificant 
(2-way ANOVA). Basil and spearmint oils did not show satisfactory overall 
insecticidal activity against A. kuehniella, demonstrating much less toxicity than 
other essential oils from aromatic plants.
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Diaphorina citri (Hemiptera: Psyllidae)

A.E 1,2, R.H. SERIKAWA2, A.W. SCHUMANN3

M.E. ROGERS2

1

- 
2Department of Entomology and Nematology, 

3Soil and Water Science Department
University of Florida, IFAS, Citrus Research and Education Center, Lake Alfred, FL, USA

Diaphorina citri Kuwayama (Hemiptera:
Psyllidae

Candidatus Liberibacter asiaticus,
citrus greening disease

Cochran, 1995; Klotz et al., 2000; Klotz et al., 2002; da Silva-Cruz et al., 
2010). 

Electronic
Penetration Graph, EPG

da Silva-Cruz, A., E.C.M. da Silva-Zacarin, O.C. Bueno and O. Malaspina. 2010. 
Morphological alterations induced by boric acid and fipronil in the midgut of 
worker honeybee (Apis mellifera L.) larvae. Cell Biol. Toxicol. 26: 165–176.
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Effects of boron on feeding and survival of the Asian citrus psyllid, 
Diaphorina citri (Hemiptera: Psyllidae)

A.E. TSAGKARAKIS1,2, R.H. SERIKAWA2, A.W. SCHUMANN3 and 
M.E. ROGERS2

1Laboratory of Agricultural Zoology and Entomology,
Agricultural University of Athens, Iera Odos 75 st. - 118 55 Athens, Greece

2Department of Entomology and Nematology
3Soil and Water Science Department

University of Florida, IFAS, Citrus Research and Education Center, Lake Alfred, FL, USA

The Asian citrus psyllid, Diaphorina citri Kuwayama (Hemiptera: Psyllidae) is a 
significant pest of N.E. Asia and the Americas’ citrus due to its status as a vector of 
the bacterial pathogen Candidatus Liberibacter asiaticus, which causes citrus 
greening disease, also known as Huanglongbing(HLB). Current management of this 
pest includes extensive use of chemical insecticides. In other pest management 
systems, organic alternatives such as boron (boric acid) have been used as 
environmentally safe products for pest control. Previous studies have found that 
boric acid has a delayed action in insects, possibly through disruption of water 
regulation in the insect. The scope of the present study was to determine any 
negative effects of boron on the survival and fitness of the Asian citrus psyllid. In 
greenhouse experiments, survivorship of adults of D. citri which developed on 
plants treated with boric acid was determined. Specifically, potted sour orange 
plants were treated with soluble boric acid. Adult D. citri, from a colony reared on 
sour orange plants, were caged on test plants, as well as on untreated control sour 
orange plants, and checked daily for survivorship. An Electrical Penetration Graph 
(EPG) monitor was also used to examine the feeding behavior of D. citri on boron-
treated and untreated plants. Results will be presented and discussed.
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Evaluation of isolations of the entomopathogenic fungi Beauveria bassiana,
Metarhizium anisopliae and Isaria fumosorosea against Sesamia 

nonagrioides (Lepidoptera: Noctuidae)

S. MANTZOUKAS 1, P. MILONAS2 , D. KONTODIMAS2 and 
K. AGGELOPOULOS1 

1Laboratory of Plant Physiology, Department of Biology, University of Patras
2Department of Entomology and Agricultural Zoology, Benaki Phytopathological Institute.

Sesamia nonagrioides (Lefebvre) (Lepidoptera: Noctuidae) is the main pest 
limiting the sorghum production in Greece. In the search for biological agents to 
control the pest, six isolates of the entomopathogenic fungi Beauveria bassiana
Balsamo (Vuillemin) (Hypocreales: Cordycipitaceae), Isaria fumosorosea (Wize) 
Brown & Smith (Hypocreales: Clavicipitaceae), and Metarhizium anisopliae
(Metchnikoff) Sorokin (Hypocreales: Clavicipitaceae) were screened for virulence 
against larvae of the insect pest. The results indicate that microorganisms could be 
further tested for field control of S. nonagrioides. Mortalities occurred after 240h 
was for B. bassiana (Naturalis): 78%, for B. bassiana (IGE3): 94%, for B. bassiana
(870): 88%, for M. anisopliae (Paramali1): 84%, for M. anisopliae (Elateridae1): 
94%, for I. fumosorosea (Aghios Stefanos1): 98% and for Control (H20 + Tergitol 
0,05%): 38%.
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Pectinophora gossypiella
(Lepidoptera: Gelechiidae) 
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(Lepidoptera: Gelechiidae). Bull. Entomol. Res. 89: 339–345.

Lykouressis, D., D. Perdikis, D. Samartzis, A. Fantinou and S. Toutouzas. 
2005. Management of the pink bollworm Pectinophora gossypiella (Saunders) 
(Lepidoptera: Gelechiidae) by mating disruption in cotton fields. Crop Prot. 24: 
177-183.

Management of the pink bollworm Pectinophora gossypiella  
(Lepidoptera: Gelechiidae) by mating disruption in cotton fields

D. SAMARTZIS1, S. TOUTOUZAS2, D. PERDIKIS2 and D. LYKOURESSIS2

1Iera Mitropolis Thivon and Levadeias
2Agricultural University of Athens, Laboratory of Agricultural Zoology and Entomology,

Iera Odos 75, 118 55 Athens, Greece

The efficacy of mating disruption of pink bollworm Pectinophora gossypiella
(Saunders) (Lepidoptera: Gelechiidae) was evaluated by PB-rope dispensers used 
at a rate of 1000 per hectare in cotton fields of 10 and 15 ha in the first and second 
year of the study, in central Greece. Pheromone baited traps were used to monitor 
the population of the pest whereas, flowers and bolls were sampled to record 
damage levels. Results were compared with control fields in which insecticide 
sprays were applied. The dispensers reduced pink bollworm catches in pheromone 
traps and reduced crop damage. Sufficient gossyplure for reducing moth catches in 
the traps remained in the pheromone dispensers even 90 days in the field. In the 
following years this method was applied in Central Greece with positive results. 
Later, the population levels of the pest were much reduced and no control 
measures required. However, in 2010 and 2011, the pest reappeared and this 
method was again applied with promising results. 
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Mating disruption method with RAK 3+4 RAK 5+6 dispensers for 
controlling the insects Adoxophyes orana (Lepidoptera: Tortricidae), Anarsia 
lineatella (Lepidoptera: Gelechiidae) and Grapholitha molesta (Lepidoptera: 

Tortricidae) at Imathias prefecture.

E. NAVROZIDIS1, . ARTALOUDIS2, D. ARGIROPOULOS1,
D. SERVIS3 and . BOZOGLOU3 

1Alexander T.E.I. of Thessaloniki, Department of Crop Production, Laboratory of Entomology,
P.O. Box 141, 57400 Sindos, Thessaloniki, Greece

2N.AG.RE.F. Plant Protection Institute of Thessaloniki, P.O. Box 324, 
57001 Thermi, Thessaloniki, Greece

3BASF Hellas S.A., Sindos Industrial Area, 57022 Thessaloniki, Greece

The summer fruit tortrix (Adoxophyes orana Fischer von Rosslerstamm,
Lepidoptera: Tortricidae), the Peach Twing Borer (Anarsia lineatella Zeller,
Lepidoptera: Gelechiidae) and the Peach Moth [Grapholitha molesta (Busck) 
(Lepidoptera: Tortricidae)] are the most destructive insects for the peach orchards. 
Their control is applied separetly for each insect with synthetic insecticides that 
probably leave toxic residues. 

In this research the biotechnological-biological method of mating disruption was 
applied for the three target insects in two experimental orchards with RAK 3+4 and
RAK 5+6 dispensers of BASF Hellas company. The first experimental orchard was 
biological (organic) in Kouloura Imathias 5,5 hectares, Loadel caltivar and the 
second conventional one in Lazohori between of the cities Veroia and Naousa 6,0 
hectares with different caltivars. The dispensers RAK 3+4 and RAK 5+6 were 
established in the beginning of April. In each experimental orchard two double 
ampules per tree were applied in 500 trees per hectare. In the center and peripheral 
of the experimental orchards, pherocon traps, separetly for each insect, were 
established for monitoring the male insects flight and their dispensers were 
changed every 40 days. Ten dispensers of each species (RAK 3+4 and RAK 5+6)
were numerized and weighed every week for controlling the amount of remaining 
pheromone for creating successful mating disruption condition. In 5 km distance 
from the experimental orchards with RAKs, pherocon traps, separetly for each 
insect, were established for monitoring the male insects’ flight in conventional and 
unsprayed orchards that were used as controls. 

The results showed that the captures in monitoring traps in  the center and in 
the peripheral of both experimental orchards with RAK 3+4 RAK 5+6 dispensers 
for all three insects were zero from their establishment (April) until the harvest time 
(September). The pheromone’s amount in the dispensers was being diminished 
until September, a fact that justifies the monitoring traps captures’ inability in the 
experimental orchards. The final damage for all three insects was zero in the 
orchards with the dispensers, which is very encouraging for biological methods, 
while the damage in the conventional control was 11-18% and 15-38% in the 
unsprayed control.
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PE = P0 + (1 – P0)*(P1) + (1 – P0)*(1 – P1)*(P2)

 x2: x2=(L0 – LE)2 /LE + (D0 – DE)2/DE (Abdel Rahman et al.,
2010). 
(Abbott, 1925; Kurstak, 1982).
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B. thuringiensis subsp. kurstaki
B. bassiana M. anisopliae

S. nonagrioides.

/ (%)
2 

(1 df; P=0,05)

1 Bt 0.5 + Ma 103 100,00 91,73 5,55

2 104 74,00 83,83 3,72

3 105 54,00 87,96 54,73

4 3 100,00 92,95 4,34

5 4 80,00 84,98 0,6

6 105 100,00 90,64 5,55
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Interaction between the entomopahtogenic bacterium Bacillus thuringiensis
subsp. kurstaki and the entomopahtogenic fungi Beauveria bassiana and 

Metarhizium anisopliae on larvae of Sesamia nonagrioides  
(Lepidoptera: Noctuidae)

S. MANTZOUKAS1, P. MILONAS2, D. KONTODIMAS2 and 
K. AGGELOPOULOS1 

1.Laboratory of Plant Physiology, Department of Biology, University of Patras
2Department of Entomology and Agricultural Zoology, Benaki Phytopathological Institute.

The interactions between the entomopahtogenic bacterium Bacillus 
thuringiensis subsp. kurstaki and the entomopahtogenic fungi Beauveria bassiana
Balsamo (Vuillemin) (Hypocreales: Cordycipitaceae) and Metarhizium anisopliae
(Metchnikoff) Sorokin (Hypocreales: Clavicipitaceae) were examined on larvae of 
Sesamia nonagrioides (Lefebvre) (Lepidoptera: Noctuidae). Overall there was a 
positive interaction between the pathogenic microorganisms were used: at three 
combinations the positive interaction could be considered as synergistic between 
pathogens, in two combinations as an additive relationship between the pathogen 
and only in one combination was observed a negative interaction 
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Amblyseius swirskii (Acari: Phytoseiidae)
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M. caliginosus
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Toxicity of certain neonicotinoid insecticides to the predatory mite 
Amblyseius swirskii (Acari: Phytoseiidae) and the predatory insect 

Macrolophus caliginosus (Hemiptera: Miridae)

K. SAMARAS1, CH. XANTHIS1, M.L. PAPPAS1, G. VASSILIOU2,
D.S. KOVEOS3 and G.D. BROUFAS1

Democritus University of Thrace, Department of Agricultural Development
1Laboratory of Agricultural Entomology and Zoology

2Laboratory of Agricultural Pharmacology and Ecotoxicology, 68200 Orestiada
3Aristotle University of Thessaloniki, Laboratory of Applied Zoology and Parasitology, 

54124 Thessaloniki 

The acute and residual toxicity of the neonicotinod insecticides Confidor 
(imidacloprid), Actara (thiamethoxam), Calypso (thiacloprid) and Profil (acetamiprid)
on the predatory mite Amblyseius swirskii and the predatory insect Macrolophus 
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caliginosus were determined with laboratory and extended laboratory experiments. 
Potted sweet pepper plants and Petri dishes were sprayed and subsequently 
maintained under field conditions. At regular time intervals of 0 hours, 3, 7, 14 and 
21 days after spraying, Petri dishes or leaf discs (Ø 4cm) excised from the treated 
plants were transferred to the laboratory and used as substrate for the toxicological 
bioassays for M. caliginosus and A. swirskii, respectively. Fifteen protonymphs of A. 
swirskii or ten second stage nymphs of M. caliginosus were transferred in the 
experimental arenas and subsequently, the preimaginal survival and adult fecundity 
were recorded according to the IOBC protocols. It was found that, all insecticides 
were highly toxic for both predators and moderately persistent under field 
conditions. However, M. caliginosus was more sensitive to the sprayed residues. 
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Enkegaard, A., H.F. Brødsgaard and D.L. Hansen. 2001. Macrolophus 
caliginosus: Functional response to whiteflies and preference and switching 
capacity between whiteflies and spider mites. Entomol. Exp. Appl. 101: 81–88.

Perdikis, D. and D. Lykouressis. 1997. Rate of development and mortality of 
nymphal stages of the predator Macrolophus pygmaeus Rambur feeding on 
various preys and hosts plants. Bull. IOBC/WPRS 20(4): 241-248.

Perdikis, D. and D. Lykouressis. 2000. Effects of various items, host plant and 
temperature on the development and survival of Macrolophus pygmaeus
(Rambur) (Hemiptera: Miridae). Biol. Control 17: 55-60.
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Predation rate of Macrolophus pygmaeus (Hemiptera: Miridae) at various 
densities of its prey Eutetranychus orientalis and

Tetranychus urticae (Acari: Tetranychidae)

S. PSAROUDAKI1, V. EVAGELOU1, D. PERDIKIS1,
G. PAPADOULIS1 and A.A. FANTINOU2

1Laboratory of Agricultural Zoology and Entomology
2Laboratory of Ecology and Environmental Sciences, 

Agricultural University of Athens, Iera Odos 75, 118 55 Athens, Greece 

The insect Macrolophus pygmaeus (Rambur) (Heteroptera: Miridae) is a 
predatory bug that preys on soft-bodied pests such as whiteflies, lepidopteran eggs 
and larvae but also on mites (Perdikis and Lykouressis, 1997, 2000; Enkegaard et
al., 2001). The purpose of this study was to investigate the predation rate of 5th

instar nymphs of this predator on females of the mite pests Eutetranychus orientalis
Klein and Tetranychus urticae Koch (Acari: Tetranychidae) under laboratory 
conditions at 25±1°C on pea leaf-discs. The prey densities were 3, 6, 9, 12, 24, 48 
and 96 items of each prey species, separately. Generally, the predator consumed 
significantly more prey items and obtained a higher biomass feeding on E. orientalis 
than T. urticae. Its predation rate was found to be as high as 87.9±1.13 items of E. 
orientalis and 26.4±2.0 items of T. urticae at the highest prey density used. These 
results indicate that this predator can contribute to the control of E. orientalis, which 
is a newly invasive pest in Greece.
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Helle, W. and M.W. Sabelis. 1985. Spider Mites. Their Biology, Natural 
Enemies and Control, Vol. IB. Elsevier, Amsterdam.
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Manly, B.F.J., P. Miller and L.M. Cook. 1972. Analysis of a selective 
predation experiment. Am. Nat. 106: 719-736.  

Functional response and preference of the predaceous mite
Iphiseius degenerans( Acari: Phytoseiidae) to Tetranychus urticae and 

Eutetranychus orientalis (Acari: Tetranychidae)

A. BAKSEVANI1, F. DRIZOU1, P. LABROPOULOS2, D. PERDIKIS1,
A. FANTINOU2 and G. PAPADOULIS1 

1Laboratory of Agricultural Zoology and Entomology, Agricultural University of Athens,
Iera Odos 75, 118 55, Athens, Greece

2Laboratory of Ecology & Environmental Sciences, Agricultural University of Athens,
Iera Odos 75, 118 55, Athens, Greece

The functional responses of the female phytoseiid mite, Iphiseius degenerans
Berlese, to increasing density of females of its prey, Tetranychus urticae Koch and 
Eutetranychus orientalis Klein, on bean leaves, were studied under laboratory 
conditions. Our results indicated that the predator consumed significantly more 
items of E. orientalis than T. urticae at all densities treatments. Daily consumption 
of the predator increased with increasing prey density up to a certain maximum 
number for both prey species, above which a plateau resulted. A Type II functional 
response was determined by a logistic regression model. The highest estimated 
value a (instantaneous rate of attack) and the lowest value of Th (handling time) 
were found for the predator feeding on E. orientalis. Prey preference was evaluated 
by simultaneously presenting both prey species to the predator in various ratios and 
at increasing densities. Iphiseius degenerans showed a higher predation rate and a 
higher preference for E. orientalis at all the ratios and prey densities tested. This 
may be due the smaller size and lower mobility of Eut. orientalis and the inability of 
the predator to cope with the webbing of T. urticae. Our results suggest that I. 
degenerans can be considered suitable biological control candidate with respect to 
its preference for E. orientalis in the Mediterranean region.
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Toxicity of three entomopathogenic fungi on pupae and adults of the 
Mediterranean fruit fly

E.I. ERIS1,2, D.P. PAPACHRISTOS2, N. FYTROU2, S. ANTONATOS2 and 
D.C. KONTODIMAS2 

1University of Reading, School of Agriculture, Policy and Development, 
Whiteknights PO Box 237, READING RG6 6AR, U.K.

2Benaki Phytopathological Institute, Department of Entomology & Agricultural Zoology,  
8 St. Delta str., 145 61 Kifissia

The Mediterranean fruit fly, Ceratitis capitata (Wiedemann) (Diptera: 
Tephritidae), is one of the most notorious insect pest worldwide, causing severe 
damages to more than 300 fruit species worldwide. Entomopathogenic fungi, along 
with other microbial entomopathogens, have recently begun to present increasing 
scientific interest in terms of controlling population of fruit flies. In this study, we 
evaluated the lethal effects of the entomopathogenic fungi Beauveria bassiana
(Balsamo) Vuillemin, Paecilomyces fumosoroseus (Wise) Brown and Smith and 
Metarhizium anisopliae (Metschnikoff) Sorokin (Ascomycota: Hypocreales) on 
pupae and adults of C. capitata. One isolate was selected as a representative of 
each species. Pupae were dipped for 60 seconds in spore suspensions of 1.5 × 107

and 1.5 × 108 conidia/ml for each fungal isolate. Pathogenicity of the fungi against 
adults was tested under two different applications. Adults were treated either by 
digesting conidia or by exposing them to conidial residue. In the conidia feeding
bioassay, adults were provided with a mixture of conidial suspension and standard 
adult food in final suspensions of 0.75 × 107 and 0.75 × 108 conidia/ml of food. In 
conidial residue exposure bioassay, adults were exposed to Petri dishes which 
were entirely covered by conidia in a concentration of 8.8 × 105 conidia/cm2.
Moreover, combinations of treated with untreated adults were used in order to 
investigate if conidia can be transmitted between individuals. 

Average mortality of pupae, after immersion of pupae into conidial suspensions, 
ranged from 18.7 to 30.9%. Adults obtained from treated pupae showed higher 
mortality compared to control in all cases. Adult mortality ranged from 28.5 to 
47.5% depending on fungal species and dose. Average mortality of C. capitata
adults after feeding on conidial suspension (mixed with artificial food) for 24h 
ranged from 41.9 to 81.8%, depending on species and dose and was higher for 
adults fed on B. bassiana conidia and lower for those fed on conidia of M. 
anisopliae. Exposure of adults in conidial residue caused an average mortality of 
46.8, 56.3 and 88.0% for M. anisopliae P. fumosoroseus and B. bassiana
respectively. Combining treated with untreated adults indicated a portion of conidial 
transmission in some cases. 
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Michelakis, S.E. 1986. Parasitoids for the control of Dacus oleae in Crete. EPPO 
Bulletin 16: 386-393

Neuenschwander, P., F. Bigler, V. Delucchi and S. Michelakis. 1983. Natural 
enemies of preimaginal stages of Dacus oleae Gmel. (Dipt. Tephritidae) in 
Western Crete. I. Bionomics and phenologies. Boll. Lab. Ent. Agr. “F. Silvestri”. 
40: 3-32.

Van Driesche, R.G. 1983. The meaning of "percent parasitism" in the study of 
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Natural enemy complex of Bactrocera oleae (Diptera: Tephritidae)
in organic and conventional olive groves

. KALAITZAKI1 and M. MARKETAKI2 

1NAGREF, Institute of Olive Tree and Subtropical Plants, Agrokipio, 73100 Chania, Greece
2University of Aegean, Department of Environmental Studies, Mytilene 81100 Greece

The percentage of parasitism as well as the natural enemy complex of 
Bactrocera oleae (Gmelin) (Diptera, Tephritidae) in organic and conventional olive 
groves, located in Zymbragou region of Chania, Greece, were studied on 2010. 
During the experimental period, five species of natural enemies, four chalcid 
parasitoids and one predator attacked olive fruit fly, immature stages and eggs, 
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respectively. The most abundant was the parasitoid Eupelmus urozonus, which 
constituted the 40% of the natural enemy complex, followed by the predator 
Prolasioptera berlesiana (29%) and the parasitoids Opius concolor (25%), Pnigalio 
mediterraneus (5%) and Eurytoma martelli (1%). The percentage of parasitism was 
significant fluctuated through the sampling period in organic and conventional olive 
groves. The highest rates of parasitism were observed at middle of August and 
middle of September while, the lowest were observed at the end of October. No 
significant differences were observed regarding total parasitism rates among the 
organic and conventional olive groves. 
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Influnce of certain fungicides on the growth and infectivity of Paecilomyces 
lilanicus (Deuteromycetes) for the control of Root-knot nematodes 

(Meloidogyne spp., Nematoda: Heteroderidae)

I. ANASTASIADIS1 and E. KARANASTASI2 

1TUV HELLAS, Organization of Inspection and Certification, A. Paraskevi, Athens.
2Laboratory of Plant Protection, Department Of Greenhouse Crops and Floriculture, Technological 

Educational Intitution of Messolonghi, Nea Ktiria,
GR-30200, Messolonghi, Greece

Over the last few decades, control of root-knot nematodes (Meloidogyne spp.) 
has been primarily based on the use of soil fumigants and organophosphate or 
carbamate nematicides. Paecilomyces lilacinus (Thom) Samson, a soil inhabiting 
fungus, has shown bright scope for use as an effective biocontrol agent (Morgan-
Jones et al., 1984; Jatala, 1986; Dube and Smart, 1987). It is an opportunistic 
fungus, parasitizing some nematode stages whenever it comes in contact with 
them, growing hyphae within the host tissues and then producing spores. It is able 
to grow and produce spores when only few nutrients, well adapted to diverse 
environmental conditions, able to survive host-free periods and compatible with 
many fungicides and nematicides (Cannayane and Sivakumar, 2001). Also, it can 
grow epi- or endo-phytically (Cabanillas et al., 1988), thus being one of the most 
promising and practicable biological control agents for the management of plant 
parasitic nematodes. The present work showed that fungicides can inhibit growth of 
P. lilacinus, even at low concentrations, while they can be a critical factor in the 
growth and development of the fungus. P. lilacinus tolerance was variable among 
the fungicides tested, while different levels of tolerance occurred within different 
fungicide concentrations. It exhibited high tolerance to azoxystrobin and 
propamocarb and grew at low and intermediate concentrations of mancozeb, 
metalaxyl-M + mancozeb and fosetyl-Al, but not at high. It also grew at low 
concentrations of captan, but not at intermediate and high and exhibited no 
tolerance to fosetyl-Al + mancozeb and carbendazim. Cultures of P. lilacinus grew 
slowly on hymexazol-, copper hydroxide-, difenoconazale- and thiram-amended 
agar, compared with unamended agar. Subcultures of the fungus generally 
resumed growth after transfers on unamended agar. However, plugs inoculated 
onto medium originally containing fosetyl-Al + mancozeb, at all concentrations, did 
not grow. Hyphae grew from some plugs inoculated onto medium originally 
containing mancozeb, metalaxyl-M + mancozeb, captan and carbendazim, but not 
from all of them. On the contrary, all subcultures inoculated onto medium originally 
containing fosetyl-Al, grew on unamended agar. Although the fungus grew very well 
in some of the fungicide-amended media, the tolerance was observed in initially 
near-sterile environments, and the results may be different in natural 
agroecosystems. Moreover, our data show that the synchronous use of soil and 
foliage applied fungicides with P. lilacinus affect the ability of the fungus to control 
nematodes. In some cases, however, a positive synergism was recorded, i.e. the 
percentage reduction in numbers of females recovered from root systems was 39%, 
when the fungus applied solely, whereas in combination with iprodione, etridiazole, 
propineb, azoxystrobin, difenoconazale or propamocarb the respective reduction 
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was 44, 45.5, 42, 44, 46 and 44%. Nematode eggs appeared to be unaffected by 
fungicides, in the absence of the fungus. Synchronous application of P. lilacinus 
and carbendazim, hymexazol or fosetyl-Al + mancozeb, reduced the ability of the 
fungus to destroy eggs almost by 44%. Surprisingly, carbendazim and hymexazol, 
which are foliar applied fungicides, affected negatively the ability of the fungus to 
control nematodes. The conclusion is that foliage spraying does not act through the 
leaves, but by trickling of the sprayed solution onto the soil, which means that 
antifungal properties of fungicides act mainly through soil. P. lilacinus has been 
found compatible with many fungicides used by farmers, therefore is important 
towards the integration of its use with the common methods of pest and disease 
control in the field.
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Toxicity of TETRASTOP® on the black bean aphid Aphis fabae 
(Hemiptera: Aphididae)

A. MARTINOU1, P. MILONAS1, D. RAPTOPOULOS2, N. BABILIS2 and
M. KONSTANTOPOULOU3 

1Benaki, Phytopathological Institute, S. Delta, Kifisia
2Novagrica Hellas, Biological Products & Solutions, 10-12 Gravias str.,

10678, Athens, Greece
3Chemical Ecology & Natural Products Laboratory, Institute of Biology, NCSR “Demokritos” Aghia 

Paraskevi, 15310, Attikis Greece.

In recent years effort is being driven towards the development of biorational 
products with acaricidal or insecticidal potency similar to that of the chemical ones 
but would not allow insects to develop resistance, would have low mammalian 
toxicity and would degrade rapidly in the environment.

Biorational acaricides-insecticides were developed after strenuous studies of the 
biology, ecology and behavior of the pest targets and have led to products 
composed of bioactive naturally occurring substances endowed with specific 
physicochemical properties.

It is well established that insecticides of plant origin (pyrethroids, azadirachtin, 
rotenone, nicotine and many essential oils of plant origin) are used since long ago 
in plant protection. In their effort to protect against their enemies, plants use a 
variety of substances such as alcohols, terpenes and aromatic compounds most of 
which have negligible effect on non-target organisms and the environment as they 
decompose rapidly. These substances may:

• have acute toxic effects,
• have anti-feedant effect,
• protect plants against pathogens,
• serve as attractants for pollinators,
• serve in plant-to-plant communication
The active ingredients in TETRASTOP®, farnesol and nerolidol are 

sesquiterpene alcohols of natural origin. They are constituents of the essential oils 
of many plant species and both of them are of GRAS status (Generally recognised 
as Safe), conform to FDA (US Food and Drug Administration) requirements and are 
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recognised by FEMA (Flavour Extracts Manufacturing Association). They are 
approved for use in the preparation of foodstuffs. The main area of application is for 
the manufacture of Flavours and Fragrances.

The toxicity of TETRASTOP® was tested in laboratory bioassays against 
nymphs and adults of the aphid Aphis fabae Scopoli. Bioassays were done in the 
laboratory at 25C. Aphid colony was maintained on broad bean plants. Ten potted 
broad bean plants were sprayed till run-off at different concentrations of the 
product. Mortality was assessed 24 h later. In all concentrations used, tetrastop was 
found to be toxic for aphids. The highest mortality both for nymphs and adults was 
recorded at the concentration of 1.5ml/l. The LC50  values were estimated at 0.60 
and 1.14 ml/l for nymphs and adults respectively.

Up to now TETRASTOP® has not been reported to induce resistance on target 
organisms. As a result it is a fail-proof selection to be included in Integrated Pest 
Management programs where alternation of biocides is required.
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Assessment of mating disruption for the codling moth,
Cydia pomonella (Lepidoptera: Tortricidae), by using RAK-3 

C.G. ATHANASSIOU1, P. GIANNOULIS1, N.G. KAVALLIERATOS2, 
A. KLEITSINARIS3, G. KONTSAS3 AND C. BOZOGLOU3

1Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, 
Crop Production and Rural Development, University of Thessaly

2Laboratory of Agricultural Entomology, Benaki Phytopathological Institute
3BASF Hellas S.A.

We evaluated, during 2010 and 2011, the effectiveness of mating disruption, 
based on the use of the dispensers RAK 3, against the codling moth, Cydia 
pomonella (L.) (Lepidoptera: Tortricidae). The tests were carried out in the area of 
Agia, Larissa, which is one of the most important apple producing areas of Greece. 
For this purpose, dispensers were deployed, at a density of approx. 500 
dispensers/Ha. At the same time, pheromone-baited traps were used to monitor the 
seasonal flight of C. pomonella adult males, in the areas where the dispensers had 
been placed, and also in adjacent areas, where there were no dispensers, and 
served as controls. During 2010, captures in the mating disruption-treated areas 
were negligible, while high numbers of adults were recorded in the case of the 
control areas. Moreover, in some of the control areas, the infestation level in apples 
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late in the period was significantly higher in comparison with areas with RAK 3. 
Also, in the RAK 3-treated areas only two insecticidal applications were carried out, 
while the average number of sprayings in the control areas was eleven. During 
2011, the application of the method was further extended to cover more than 20 Ha. 
In the areas that were treated with pheromone dispensers, captures in traps and 
infestation levels on apples were negligible. Periodical samplings in leaves also 
revealed that the number of aphids was significantly higher in the case of the 
insecticide-treated areas, while the percentage of aphid parasitism was higher in 
the pheromone-treated areas. Weighting of the dispensers during both 
experimental periods indicated that, even during late in the period (September), 
approx. 30-40 % of the pheromone was still present. The current study documents 
that mating disruption can be used with success against C. pomonella, in 
conjunction with additional IPM-based strategies in apple orchards. 
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Framework Directive to achieve sustainable use of pesticides and the 
contribution of the industry though its projects in the Directive’s 

implementation

F. YDRAIOU and M. PELEKANOS

Hellenic Crop Protection Association (HCPA), Patission 53, 10433 Athens

The Directive 2009/128/EC to achieve sustainable use of pesticides brings fresh 
challenges for agriculture, the industry and the competent authorities. The need of 
an ever-growing population for safer agricultural products requires the increase of 
the agricultural production in a sustainable way.

The industry is developing projects and initiatives that can contribute in this 
direction. The Safe Use Initiative project of the European Crop Protection 
Association applies to Greece since 2005. The main goals of the project are to 
promote the safety of human health and to raise awareness of all stakeholders 
(Articles 7 & 10 of the Directive). In Crete, farmers were trained (Article 5 of the 
Directive) in three (3) demo farms created under the project. The training material is 
adopted by the Benaki Phytopathological Institute for all its trainings and it will be 
included in the proposals for the National Action Plans. Novel spraying equipment 
and suitable personal protective equipment were also created taking into account 
the local cultivating conditions. Calibration, regular inspection (Article 8 of the 
Directive) of the spaying equipment, proper handling and storage of pesticides 
(Article 13 of the Directive), adoption of low-drift nozzles (Article 5, Annex I of the 
Directive) are also addressed.

TOPPS project (Train Operators to Prevent Pollution from Point Sources) aims 
to the protection of the aquatic environment and drinking water (Article 11 of the 
Directive). Informative leaflets are translated by HCPA (Article 7 & 10 of the 
Directive). More results will be incorporated from other projects such as EOS 



349

(Environmentally Optimized Sprayers) for sprayer evaluation and PROWADIS for 
diffuse source mitigation.

With regard to managing containers of pesticides (Article 5, Annex I of the 
Directive), HCPA intends to propose a sustainable system, which can be adjusted 
to various agricultural areas in Greece. Farmers need to be trained on best 
practices in mixing/loading and triple rinsing (non hazardous containers). HCPA is 
also scientific advisor to similar efforts by other bodies.

The anti-counterfeit project was initiated in 2007 and its goals are to create 
awareness of the risks and to train all stakeholders. The use of illegal products 
makes sustainable use impossible. HCPA has created a free hot-line service for 
complaints and these are forwarded to the Department of Pesticides of the Ministry 
of Rural Development and Food.

Additional objectives of the Directive are to fully implement the Integrated Pest 
Management (IPM) (Article 15 of the Directive) and to use risk indicators for 
monitoring. For the above, HCPA, based on years of experience in Greece and the 
European Union, has developed position papers, focusing on environmental, social 
and economic criteria for each area.
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Calliptamus barbarus barbarus
(Orthoptera: Acrididae) 

1,2 2

1

2

(Weiland et al Holmberg and Hardman,

Amarasekare and Edelson

Calliptamus barbarus barbarus

C.
barbarus barbarus Sling 350SC® (imidacloprid Fastac 10EC® (alpha
cypermethrin Laser 480SC® (spinosad Dimilin 25WP® (diflubenzuron

Neemazal EC®  (azadirachtin
C. barbarus barbarus Sling 350SC®,

Fastac 10EC®, Laser 480SC® Karate 10CS® (lambda cyhalothrin

Sling 22ml/100lt Fastac 40ml/100lt Karate 12,5ml/100lt
Laser 35ml/100lt Dimilin 100gr/100lt

Neemazal 200ml/100lt

C. barbarus 
barbarus
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Laser.

Laser Sling

C. barbarus barbarus

C. 
barbarus barbarus

C. barbarus barbarus

C. barbarus barbarus. 
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insecticides to differential grasshopper (Orthoptera: Acrididae). J. Econ. 
Entomol. 97: 1595-1602.

Holmberg, R.G. and J.M. Hardman. 1984. Relating feeding rates to sex and size 
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606.
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Laboratory experiments on the efficacy of insecticides to nymphs and adults 
of Calliptamus barbarus barbarus (Orthoptera: Acrididae) 

S.A. ANTONATOS1,2 and N.G. EMMANOUEL2  
1Laboratory of Agricultural Entomology, Department of Entomology and Agricultural Zoology, 

Benaki Phytopathological Institute, St. Delta 8, 14561 Kifissia, Greece
2Laboratory of Agricaltural Zoology and Entomology, Agricaltural University of Athens, 

Iera Odos 75, 11855 Athens, Greece

In order to measure the insecticide effectiveness on Orthoptera, laboratory 
bioassays on nymphs and adults of C. barbarus barbarus were carried out. For the 
tests on nymphs the insecticides Sling 350SC® (imidacloprid), Fastac (alpha 
cypermethrin), Laser 480SC® (spinosad), Dimilin 25WP® (diflubenzuron) and 
Neemazal EC® (azadirachtin) were used. For the tests on adults the insecticides 
Sling 350SC®, Fastac 10EC®, Laser 480SC® and Karate 10CS® (lambda 
cyhalothrin) were used. Observations were taken every 24 hours for ten days after 
insecticides’ application. Neemazal had low effectiveness in the control of nymphs. 
Dimilin had moderate effectiveness, caused 50% mortality to the nymphs. Karate 
demonstrated satisfactory activeness in controlling the adults of C. barbarus 
barbarus as well as Fastac in controlling nymphs and adults of this species. Sling 
had rapid action (with the exception of LT90 in the adults of C. barbarus barbarus)
and very high effectiveness. Laser demonstrated the fastest action and the best 
effectiveness in the control of nymphs and adults of C. barbarus barbarus. From the 
above mentioned results seems that Laser, Sling and Fastac were the most
effective insecticides. 
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Tetranychus urticae (Acari: Tetranychidae

A

Tetranychus urticae Koch (Acari:
Tetranychidae

- abamectin
bifenazate

acrinathrin LC50
(Lethal Concentrations
LC50 GSS (German Susceptible Strain
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T. urticae
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Tetranychus urticae Koch (Acari: Tetranychidae

Jeppson et al., 1975; Regev and Cone,
1976; Kasap, 2005).

T. urticae

T. urticae

Luczynski et al
  

T. urticae

(Georghiou and Lagunes-Tejeda, 1991; Stumpf and Nauen, 2001; Van Leeuwen et
al., 2008).

Cranham and
Helle, 1985). 

  

. urticae
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- 

abamectin, acrinathrin, fenazaquin, fenpryximate,
azocyclotin, hexythiazox, propargite, dimethoate, spirodiclofen
spiromesifen

bromopropylate bifenthrin. 
- 

abamectin pirimiphos-methyl
acrinathrin, fenazaquin, bifenthrin, clofentezin clofentezin 1

hexythiazox tebufenpyrad
methomyl.

- 

abamectin, chlorpyriphos, bifenthrin, acetamiprid imidacloprid.
- 

abamectin
acetamiprid.

- 

abamectin fenazaquin, fenpryximate,
propargite, chlorpyriphos, dimethoate, bifenthrin bifenazate

clofentezin. 
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Tetranychus urticae
-2010.

Phaseolus vulgaris
«Michelet longue cosse

C, 

growth chamber

- 

German
Susceptible Strain
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K -
abamectin bifenazate

acrinathrin
1×V1=C2×V2

serial dilutions
-

bifenazate pirimiphos-
methyl, abamectin acrinathrin

analysis, 1971 Cambridge Univ. Press Polo Plus
Version 2.0 (Leora Software

-
2

Lethal C

- 

C50 (Lethal Concentration
. 

LC50)
T. urticae

LC50 GSS
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Tetranychus urticae
2009-2010. 

Strain/active 
substance n 

LC50
(mg 
litre-1)

95% CI Slope ± 
SE X2 RR RR (95% CI)

Abamectin
GSS 558 0.02 0.02-0.03 2.11±0.21 22.36
AREDIOU 400 83.29 73.82-92.71 5.37±0.95 21.75 3822 3158-4626 
KELLAKI 528 5.42 4.54-6.27 2.46±0.24 11.22 248 197-314
ARGAKA 528 29.55 21.68-38.48 1.69±0.17 28.80 1356 1038-1771 
XYLOFAGOU 505 20.08 14.58-26.26 1.47±0.15 24.23 921 691-1228 
KITI 457 28.79 15.96-41.52 1.63±0.21 39.74 1320 959-1819 
Pirimiphos methyl
GSS 371 8.78 5.98-11.02 4.10±0.54 35.74
AREDIOU 376 679.67 599.47-782.16 5.08±0.64 56.17 77.35 65.80-90.92
KELLAKI 444 116.60 98.04-133.31 4.95±0.50 40.54 13.27 11.24-15.67
ARGAKA 474 283.54 241.53-321.25 6.45±0.93 31.45 32.27 27.31-38.14
XYLOFAGOU 465 272.68 237.14-305.99 6.28±0.69 30.96 31.03 26.34-36.56
KITI 430 355.55 287.81-435 5.29±0.58 73.67 40.46 34.37-47.63
Bifenazate
GSS 391 2.02 1.50-2.52 3.03±0.31 4.02
AREDIOU 493 49.15 39.57-58.86 3.06±0.33 32.05 24.37 19.85-29.92 
KELLAKI 493 12.25 10.15-13.40 10.08±1.59 41.64 6.07 5.13-7.20
ARGAKA 399 10.20 7.76-11.99 4.16±0.61 30.93 5.06 4.11-6.23
XYLOFAGOU 481 5.42 4.61-6.33 4.23±0.38 39.95 2.68 2.24-3.23
KITI 475 9.82 8.30-11.06 4.75±0.58 23.63 4.87 4.02-5.89
Fenazaquin
GSS 390 15.85 10.57-20.30 3.08±0.51 36.03
AREDIOU 434 2,994 2,694-3,316 3.96±0.68 11.96 189 153.16-233.18
KELLAKI 496 58.28 50.60-64.50 6.51±0.72 38.65 3.68 3.01-4.49
ARGAKA 358 49.08 42.63-55.26 4.03±0.40 23.61 3.10 2.51-3.83
XYLOFAGOU 515 107.46 98.20-116.54 4.88±0.50 21.88 6.78 5.56-8.27
KITI 504 4,902 4,077-5,789 3.28±0.42 29.27 310 247.77-386.30
Acrinathrin
GSS 456 15.95 13.34-18.05 3.35±0.53 22.81
AREDIOU 457 1420 725-2067 1.40±0.32 22.62 89 60.98-130.07
KELLAKI 417 4060 3280-4800 3.79±0.42 26.70 255 212.04-305.74
ARGAKA 458 14400 9809-18229 2.46±0.35 25.64 903 701.63-1,161
XYLOFAGOU 410 11850 10169-13657 3.35±0.45 25.65 743 632.86-872.29
KITI 293 7543 5807-8830 5.07±0.86 29.78 473 396.28-564.56

n LC50 (Lethal concentration for 50% mortality
RR (Resistance Ratio Slope SE

X2
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Abamectin
RR =

RR = 1343, 

Acrinathrin
RR

RR = 743.
Fenazaquin
RR

RR = 188. 
Pirimiphos methyl RR

RR = 40. 
Bifenazate

RR

RR = 6.

RR
abamectin

T. urticae Bemisia tabaci (Gennadius)
(Hemiptera: Aleyrodidae) (Vassiliou et al
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The two-spotted spider mite Tetranychus urticae (Acari: Tetranychidae) and 
its resistance to acaricides and insecticides

V.A. VASSILIOU and P. KITSIS

Agricultural Research Institute, Plant Protection Section, 22016, 1516 Nicosia, Cyprus

In Cyprus, the two-spotted spider mite Tetranychus urticae Koch (Acari: 
Tetranychidae) is considered one of the most destructive mite pests of a wide range 
of crops of outdoor and protected cultivation. Its management is largely based on 
the frequent use of chemicals which, however, has led to development of resistance 
to a number of insecticides/acaricides that are widely used in the country.

For the purposes of this study a series of standard toxicological bioassays have 
been conducted on 5 different field T. urticae populations (one from each district) 
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collected from various crops and ornamentals of outdoor and indoor cultivation on 
which control failures have been earlier reported. 

These 5 T. urticae populations as well as a susceptible reference strain 
(German Susceptible Strain) have been tested for resistance to pirimiphos-methyl 
(organophosphate), abamectin (avermectins), fenazaquin (growth regulator), 
bifenazate (growth regulator) and acrinathrin (pyrethroid). 

LC50 values and slopes were estimated by probit analysis while the resistance 
ratio (RR) was determined by dividing the LC50 of the studied strains to the LC50 of 
the susceptible reference strain GSS.  

The highest resistance ratio (RR = 3786) was detected for abamectin in the 
“Arediou” population on indoor roses, followed by the “Argaka” population (RR = 
1343) on beans. High levels of resistance were also found in acrinathrin in the 
“Argaka” (RR = 903) and “Xylofagou” populations (RR = 743) on tomatoes.

Moderate levels of resistance were detected for fenazaquin in the “Kiti” 
population (RR = 309) on tomatoes and in the “Arediou” population (RR = 188) on 
indoor roses. 

Finally, lower resistance levels were detected for pirimiphos methyl in the “Kiti” 
population (RR = 40) on tomatoes and in the “Arediou” population (RR = 77) on 
indoor roses, while the lowest levels were detected for bifenazate in the “Kellaki” 
population (RR = 6) and “Arediou” populations (RR = 24) on indoor cucumbers, 
respectively. 

Various studies are undertaken on the determination of biochemical resistance 
and the esterase activity systems that are involved in resistance expression. 
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Tetranychus urticae
(Acari: Tetranychidae abamectin

, W. DERMAUW T. VAN LEEUWEN³,

³Laboratory of Agrozoology, Department of Crop Protection, Faculty of Bioscience Engineering, Ghent 
University, Coupure links 653, 9000, Ghent, Belgium

Tetranychus urticae Koch (Acari: Tetranychidae

T. urticae

MAR
abamectin (RR = 1980), fenbutatin oxide (RR > 1700), 

bifenthrin (RR pyridaben (RR milbemectin
(RR abamectin

propargite bifenazate RR RR

clofentezin RR RR
spirodiclofen (RR = 8).

abamectin.

abamectin
G323D 

Kwon et al.,

AR

abamectin
intermediate

dominance).

Kwon D.H, K.S. Yoon, J.M. Clark and S.H. Lee. 2010. A point mutation in a glutamate-
gated chloride channel confers abamectin resistance in the two-spotted spider mite, 
Tetranychus urticae Koch. Insect Mol. Biol. 19: 583-591. 
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Characterization of abamectin resistance in Tetranychus urticae
(Acari: Tetranychidae) from Greece

A. ILIAS¹,², M. RIGA¹, W. DERMAUW³, M. GRISPOU², T. VAN LEEUWEN³,
A. TSAGKARAKOU² and J. VONTAS¹

¹Univercity of Crete, Department of Biology, Vassilika Vouton, P.O. Box  2208, 7140 Heraklion, Greece
²National Agricultural Research Foundation, Plant Protection Institute, Laboratoly of Entomology and 

Agricultural Zoology, P.O. Box  2228, 71003 Heraklion, Greece
³Laboratory of Agrozoology, Department of Crop Protection, Faculty of Bioscience Engineering, Ghent 

University, Coupure links 653, 9000, Ghent, Belgium

The spider mite Tetranychus urticae Koch (Acari: Tetranychidae) is one of the most 
important pests in cropping systems in Greece and considered as ‘most resistant’ in 
terms of the total number of pesticides to which populations have become resistant. The 
levels of resistance of one highly resistant population of Tetranychus urticae Koch 
(Acari: Tetranychidae) to ten pesticides were examined. The population from 
Marathonas (MAR) exhibited high levels of resistance to most of the acaricides tested 
with resistance ratios 1980, > 1700, > 1500, > 1000, 426 and 320 to abamectin, 
fenbutatin oxide, hexythiazox, clofentezin, bifenthrin and pyridaben respectively. 
Moreover MAR exhibited moderate resistance to milbemectin (RR = 34) and 
spirodiclofen (RR = 8) and low levels of resistance to propargite and bifenazate with 
resistance ratios 5 and 2 respectively.

We studied the underlying molecular mechanism of abamectin  resistance in MAR  
(RR = 2000). One known mutation in the glutamate gated chloride channel (GluCl), the 
G323D, was found which confers moderate resistance to abamectin. Moreover one 
novel mutation was identified. To study the mode of inheritance of abamectin resistance 
we examined the toxicity of abamectin on the offsprings of crosses between the 
resistant MAR strain and one reference strain susceptible to abamectin The results 
indicated that the resistance was of intermediate dominance (D = 0). In addition, in order 
to analyze the role of the GluCl mutations of MAR strain in abamectin resistance we 
examined the correlation between the presence of these mutations and the phenotype 
of the bioassayed offsprings (dead / alive, presence / absence of mutations). The novel 
mutation seems to be tightly associated with the extremely high levels of resistance to 
abamectin of the MAR strain. 
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(LD50s) metaflumizone 
Helicoverpa armigera (Lepidoptera: Noctuidae), Spodoptera exiqua

(Lepidoptera: Noctuidae) Leptinotarsa decemlineata  
(Coleoptera: Chrysomelidae).

. . 1,2, . 1 . . 3 

1

2

3BASF

Helicoverpa armigera
Spodoptera exigua

Leptinotarsa decemlineata

LD50s
base-line

data

metaflumizone
IRAC

(Insecticide Resistance Action Comitee metaflumizone

metaflumizone

Alverde 24SC
(metaflumizone L2

leaf-dip IRAC.
ppm

Helicoverpa 
armigera, . 

probit analysis (finney

LD50s metaflumizone
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LC50s metaflumizone H. armigera.
N LC50 a.i. 

(ppm)
95% CL Slope 

(±SE) X2(2DF)
max min

105 150.66 230 98 2.03±0.21 1.02
-//- 105 94.01 127 69 3.45±0.53 4.41
-//- 105 17.95 49 2.7 1.05±0.10 6.69

LC50s metaflumizone S. exiqua.
N LC50 a.i. 

(ppm)
95% CL Slope 

(±SE) X2(2DF)
max min

100 389.10 1108 136 2.08±0.68 3.19
-//- 100 103.55 149 71 2.01±0.94 2.15
-//- 100 25.54 45 14 1.87±0.30 2.42

75 82.70 120 55 2.04±0.33 3.35

LC50s metaflumizone L. decemlineata. 
N LC50 a.i. 

(ppm)
95% CL Slope 

(±SE)
X2(2DF)

max min
116 67.54 84 54 4.29±0.95 0.93

-//- 116 14.73 22 10 1.86±0.18 2.15
-//- 116    3.23   6.24    1.67 1.68±0.13 1.08

LC50
CL = 
SE = standard error
X2 = chi-square

LD50s

LD50s metaflumizone

metaflumizone

Ahmad, M. 2008. Potentiation between pyrethroid and organophosphate 
insecticides in resistant field populations of cotton bollworm Helicoverpa 
armigera (Lepidoptera: noctuidae) in Pakistan. Pest. Biochem. Physiol. 91: 24-
31.

Alyokhin, A., M. Baker, D. Mota-Sanchez, G. Dively and E. Grafius. 2008. 
Colorado potato beetle resistance to insecticides. Am. J. Potato Res. 85: 395-
413.

IRAC: Susceptibility Test Methods Series. Version: 3 (June 2009). Method No : 
007.Insecticide Resistance Action Committee. www.irac-online.org. 

Resistance Management).
-
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Metaflumizone,

-

Acute toxicity (LD50s) of metaflumizone to Helicoverpa armigera 
(Lepidoptera: Noctuidae), Spodoptera exiqua (Lepidoptera: Noctuidae),

and Leptinotarsa decemlineata (Coleoptera: Chrysomelidae)
in laboratory bioassays

Ph.M. IOANNIDIS1,2, . ZARTALOUDIS1 and C. BOZOGLOU3 

1Plant Protection Institute Thessaloniki, PO BOX 60324, 57001 Thermi Thessaloniki, Greece
2Current Address: Platy Sugar Factory Hellenic Sugar Industry S.A., 59032 Platy Imathia, Greece

3BASF Hellas S.A., Sindos Industrial Area, 57022 Thessaloniki, Greece

The tested pests have been major threat during the last years in Greece 
producing serious damages. The pests Helicoverpa armiqera in cotton, Spodoptera 
exiqua attacking many crops and Leptinotarsa decemlineata in potatoes have been 
developed resistance throughout the world and also in Greece the determination of 
the LD50s for a new coming pesticide in the market is very important and 
necessary for establishment Base-line data for comparison of effectiveness among 
different compounds and comparison between different populations and early 
determination of possible beginning of resistance.

The commercial formulation of the insecticide Alverde 24 sc (metaflumizon) 
was used in the Bioassays. Larvae L2 were exposed to different doses using the 
leaf-dip method. Serial dilutions as ppm of the active ingredient of the tested 
compound were prepared using distilled water. Cotton leaves for Helicoverpa  
armigera, sugar beet leaves for Spodoptera exigua and potato leaves for 
Leptinotarsa decemlineata (approximately the same size) were dipped into the test 
solution for 10S then allow to dry before put in to the dishes. At least four doses per 
treatment were used plus the control. Data were analyzed by probit analysis 
(finney).

Assessment of mortality was estimated in 24h, 48h and 72h. The maximum 
mortality was obtained in 72h for the Lepidoptera. LD50s for Helicoverpa armigera
for 24h, 48h and 72h were correspondently 150, 94 and 17.95 ppm, for Spodoptera 
exigua were 389, 103, 23.24  and for Colorado potato beetle were 67.54  14.73  
3.23 ppm.

For Lepidoptera Seems that the 72h is the appropriate time for estimated the 
LD50s and for Colorado potato beetle for facility and fast getting results the 48h is 
appropriate.
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“Emamectin benzoate

”

Syngenta Hellas AEBE, 

emamectin benzoate

Streptomyces avermitilis Affirm® 095 SG
emamectin benzoate

emamectin benzoate
-

Affirm® 095 SG

emamectin benzoate
- 

- Affirm® 095 SG

emamectin benzoate

Affirm® 095 SG

Affirm® 095 SG

-

Affirm® 095 SG

Affirm® 095 SG

(PHI).
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“Emamectin benzoate (Affirm® 095 SG), a novel insecticide for the control of 
Lepidoptera insects n vegetables, fruits, grapes,

cotton and other crops”

S. PARAGIOU, M. LEKKOU, E. LOLOU and V. VAIOPOULOS

Syngenta Hellas AEBE, Anthoussas Av., Anthoussa, Attiki, 15349

Emamectin benzoate is a macrocyclic lactone insecticide with low toxicity to 
non-target organisms and the environment. It is a 2nd generation product that 
belongs to the family of natural ingredients avermectins, that are derived from the 
fermentation of the soil microorganism Streptomyces avermitilis. Affirm® 095 SG is 
a new insecticide that contains the active ingredient emamectin benzoate in a 
concentration of 0,95%.

At the biochemical level, emamectin benzoate binds irreversibly to gamma-
aminobutyric acid (GABA) or glutamate receptors and causes abnormal chloride 
channel opening. The continuous influx of chloride ions prevents action nerve firing, 
leading to paralysis and death of insect. Although Affirm® 095 SG has a strong 
contact activity against larvae, it shows the main larvicide activity with ingestion, 
due to short time direct contact of larvae with the active ingredient. Target insects 
larvae typically stop feeding 1 - 4 hours after ingestion of emamectin benzoate.
After 12 - 24 hours they are unable to move and remain irreversibly paralysed until 
death 2 - 4 days after treatment of Affirm® 095 SG on the plant. 

Emamectin benzoate has long lasting activity due to its rapid penetration into 
plant epidermis, that results in a reservoir of active ingredient into the tissue, and 



369

moves translaminarily to the opposite untreated surface of leaves. This rapid uptake 
provides good protection of active ingredient from rainfall and UV photodegradation. 

Affirm® 095 SG provides high efficacy against all larval instars. It is active on the 
larvae from before egg-hatch (inside the egg) and during egg-hatch (ovi-larvicidal 
activity). 

After application of Affirm® 095 SG, the remaining quantity of active ingredient 
on the leaf surface photodegradates very fast, limiting contact activity to beneficial 
arthropods and this characteristic enables Affirm® 095 SG be safe towards spare 
beneficial and to be suitable for IPM programs.    

Affirm® 095 SG is expected to be registered in many vegetables and fruit crops, 
as well as grapes, cotton and other crops. It will not have any toxicological 
classification, and its pre harvest interval will be significantly short.
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Cyantraniliprole (Cyazypyr DuPont

J.A. WILES1, I.B. ANNAN2 , H.E. PORTILLO2, J.L. RISON3, A. DINTER4, 
N.M. FROST5 TA 6

1Du Pont (UK) Limited, Wedgwood Way, Stevenage, Hertfordshire, SG1 4QN, UK
2DuPont Crop Protection, Stine Haskell Research Center, 1090 Elkton Road,

Newark, DE 19714, USA
3Du Pont de Nemours (France) SAS, ERDC, 24, Rue du Moulin,

Nambsheim, F-68740 France
4Du Pont de Nemours Deutschland (GmbH), Hugenottenalle 173-175,

Neu-Isenburg, D-63263, Germany
5Du Pont Danmark ApS, Sköjtevej 26, DK-2770 Kastrup, Denmark

6DuPont Du Pont Hellas S.A., 12, 15232 

cyantraniliprole
DuPont™ Cyazypyr

Cyazypyr™ 

Cyazypyr
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Cyantraniliprole (DuPont™ Cyazypyr™) a novel, substituted anthranilic 
diamide insecticide for cross-sprectrum control of sucking & chewing pests

J.A. WILES1, I.B. ANNAN2, H.E. PORTILLO2, J.-L. RISON3, A. DINTER4, 
N.M. FROST5 and Y. STAMATAS6 

1Du Pont (UK) Limited, Wedgwood Way, Stevenage, Hertfordshire, SG1 4QN, UK
2DuPont Crop Protection, Stine Haskell Research Center, 1090 Elkton Road,

Newark, DE 19714, USA
3Du Pont de Nemours (France) SAS, ERDC, 24, Rue du Moulin, 

Nambsheim, F-68740 France
4Du Pont de Nemours Deutschland (GmbH), Hugenottenalle 173-175,

Neu-Isenburg, D-63263, Germany
5Du Pont Danmark ApS, Sköjtevej 26, DK-2770 Kastrup, Denmark

6Du Pont Hellas S.A., 12, Solomou Street, 152 32 Halandri, Greece

Cyantraniliprole (DuPont™ Cyazypyr™) is a novel, substituted anthranilic 
diamide insecticide discovered by DuPont. Cyazypyr™ acts as an agonist 
selectively on ryanodine receptors of insect pests. The activation stimulates the 
release of calcium ions from the internal stores in muscle cells, causing impairment 
of muscle regulation and subsequent death of insect pests. Cyazypyr™ has 
demonstrated unique and effective control of a cross-spectrum of important pests, 
such as caterpillars, whiteflies, leafminers, thrips and some aphids, resulting in 
excellent plant protection in a wide range of crops including fruiting and leafy 
vegetables, field vegetables, pome and stone fruit, citrus, grapes, and olives. 

The different formulations of DuPont™ Cyazypyr™ under development and 
registration have been optimised to maximise either root uptake from soil 
application or translaminar and good acropetal movement within the leaf, 
rainfastness by foliar applications.The low mammalian toxicity, novel mode of action 
on sucking pests and the lack of cross resistance in key insect pest species 
indicates the products will have an excellent fit in grower crop production and 
insecticide resistance management programs. 
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Movento® 150 OD -

-

Agronomic Development and Regulatory Affairs Bayer CropScience , Bayer Hellas AG,
Sorou 18-20 , 15125 Amaroussion

Movento® 150 OD ( spirotetramat) 
spirocyclic tetramic acid (Bretschneider et al., 2007), 

(Nauen et al., 2008), 
, , , , .

cids
spirodiclofen and spiromesifen (Nauen et al. spirotetramat

Q Bemisia tabaci
Nauen et al.

Nauen et al.

Movento 150 OD spirotetramat

spirotetramat
Nauen et al

Movento 150 OD

  

-

et al., 2008). 
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et al.

Planococcus 
ficus Dysaphis plantaginea, Aphis pomi, Myzus persicae, 

Lepidosaphes ulmi, 
Quadraspidiotus perniciosus, Pseudaulacapsis pentagona

Bemisia tabaci, Trialeurodes vaporariorum, 
Aphis gossypii, Myzus persicae Brevicoryne brassicae

, .

Spirotetramat: the first phloem-mobile and fully systemic insecticide. Bayer 
CropScience Journal Vol.61, (2008), 2.

Brueck, E., A. Elbert, R. Fischer, S. Krueger, J. Kuehnhold,A.M. Klueken, R. 
Nauen, J.-F. Niebes, U. Reckmann, H.-J. Schnorbach, R. Steffens and X. 
van Waetermeulen. 2009. Movento, an innovative ambimobile insecticide for 
sucking insect pest control in agriculture: Biological profile and field 
performance. Crop Prot. 28: 838–844.

Movento: Gentle protection against the juice thieves. Bayer Research 21 (2008), 
58-61.

Nauen, R., A. Elbert, X. van Waetermeulen, E. Salmon, U. Reckmann and G. 
Raupach. 2008. Spirotetramat (Movento®) – Wirkungsweise und Profil eines 
außergewöhnlichen Insektizids. Tagung der Deutschen Phytomedizinischen 
Gesellschaft, Kiel.

Elbert, A., R. Fischer, S. Krueger, R. Steffens and X. van Waetermeulen. 2006. 
Movento: a new broad spectrum insecticide for sucking insect pest control from 
Bayer Cropscience. Entomological Society of America.

van Waetermeulen, X., E. Brück, A. Elbert, R. Fischer, S. Krueger, J. 
Kühnhold, R. Nauen, J.-F. Niebes, U. Reckmann, H.-J. Schnorbach and R. 
Steffens. 2007. Spirotetramat, an innovative fully systemic insecticide for 
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sucking insect pest control in agriculture: biological profile and field 
performance. XVI International Plant Protection Congress 2007.

Movento150 OD- a new insecticide with special translocation properties 
against difficult to control pest species

L.-V. DOBRI, V. MAVROEIDI, T. VELOUKAS and A. ACHIMASTOU

Agronomic Development and Regulatory Affairs  Bayer CropScience , Bayer Hellas AG, 
Sorou 18-20 , 15125 Amaroussion, Greece

Movento 150 OD (a.i. spirotetramat) is a spirocyclic tetramic acid derivative 
(Bretschneider et al, 2007), fully systemic and ambimobile insecticide (Nauen et al, 
2008) particularly effective against a broad range of sucking pests including scales, 
aphids, whiteflies, and psyllids  Its physicochemical properties are quite different 
compared to tetronic acids spirodiclofen and spiromesifen (Nauen et al, 2008). 
Spirotetramat shows excellent efficacy against species known to be difficult to 
control e.g. woolly apple aphid and insecticide-resistant Q-biotype whiteflies. Due to 
its mode of action (inhibition of lipid biosynthesis) (Nauen et al, 2006) particularly 
juvenile stages of sucking pest insects are directly affected by spirotetramat, 
causing a delayed mortality. The fecundity and fertility of female adults is also 
strongly affected (Nauen et al, 2008), this having an effect on the field pest 
populations and contributing to the long lasting efficacy of the compound.

Movento 150 OD (a.i. spirotetramat) exhibits an excellent systemic and 
translaminar efficacy whereas its contact efficacy is rather limited. Once penetrated 
into the plant spirotetramat is mobile within the phloem of the plant (Nauen et al, 
2008). Hence it can move acropetally and basipetally and control hidden pests. 
When applied foliarly Movento 150 OD even protects the newly grown leaves that 
develop after the spray application and the roots. These outstanding properties 
described as two-way-systemicity are unique among recently developed 
insecticides. 

The ecotoxicological profile of the insecticide Movento 150 OD with its active 
ingredient spiroteramat was investigated by testing representative species of a 
broad variety of taxonomic groups. Spirotetramat has no acute or chronic toxicity 
neither to birds, mammals nor aquatic organisms (Maus, 2008). Spirotetramat 
shows no acute toxicity to honey bees or bumblebees (Maus 2008). Consequently 
Movento 150 OD exhibits a very favourable ecotoxicological profile and when used 
as recommended there is no unacceptable risk to ecosystems and non-target 
organisms. On beneficial arthropods it is ranked harmless to slightly harmful in the 
majority of groups. It exhibits only moderate side effects on predatory mites, but 
populations recover within the growing season. In this sense it is well suited for 
modern IPM systems (Schnorbach et al, 2008). 

Spirotetramat quickly degrades in soil. It is not hydrolytically stable and no 
considerable volatilization is to be expected (Babczinski, 2008). Therefore 
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spirotetramat does not pose any risk to the environment for all the intended uses in 
agriculture.

Optimized formulation such as oil dispersion OD allowed to realize the full 
biological potential of Movento 150 OD under field conditions and provide long 
lasting control (Vermeer and Baur, 2008). Exerting a new mode of action for aphids, 
scales and mealy bugs the product will be an outstanding tool for the control of 
insecticide resistant pests. 

Resistance management guidelines has been elaborated after the 
establishment of baseline data, discriminating dose rates, cross resistance studies 
and susceptibility monitoring of field populations (Elbert et al, 2008). The use 
patterns selected to be authorized follow the good resistance management 
guidelines. 

The spectrum of efficacy is broad  and includes Planococcus ficus in vine,
Dysaphis plantaginea, Aphis pomi, Myzus persicae, Eriosoma lanigerum, 
Lepidosaphes ulmi, Quadraspidiotus perniciosus, Pseudaulacapsis pentagona in 
pome and stone fruit, Bemisia tabaci, Trialeurodes vaporariorum, Aphis gossypii, 
Myzus persicae and Brevicoryne brassicae in vegetables. Field development has 
been supported with plenty of trials in Greece as well as in the rest of Europe and 
many countries worldwide in vine, fruit and vegetable crops. 

Field trials clearly show the excellent efficacy of Movento in comparison with the 
standards available on the market.

Movento has been submitted for registration in 69 countries worldwide and up to 
now is successfully registered and launched in USA, Canada, Austria, Turkey, UK, 
Belgium, France. 
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BIOACT

B. HITZBERGER

Prophyta GmbH, Inselstrasse 12, 23999 Malchow, Germany

Arthrobotrys spp. Dactylaria spp.,
Monacrosporrium spp., Lacinicillium lecanii, Pochonia chlamydosporia

ioact WG Paecilomyces lilacinus
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P. lilacinus
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BioAct: Biological product Used in Vegetable Production
against Nematodes .

B. HITZBERGER

Prophyta GmbH, Inselstrasse 12, 23999 Malchow, Germany

It is known that filamentous fungi are able to attack, kill and consume plant 
parasitic nematodes. Examples from scientific literature are Arthrobotrys spp., 
Dactylaria spp., Monacrosporrium spp., Lacinicillium lecanii, Pochonia 
chlamydosporia and many others. But, only a minor amount of biological 
nematicides based on such fungi can be found on the market. One of those is the 
product BioAct based on the fungus Paecilomyces lilacinus. This product, which is 
already registered in more than 10 countries, amongst them the USA and Europe 
(the active ingredient is introduced in Annex I of the European plant protection 
directive), has the advantage that, although it contains 10 billion spores per gram, it 
is affordable for the grower, easy to be used and highly effective. The product is 
formulated as a water dispersible granule (WG) which makes it applicable using 
common spraying or irrigation equipment. Applying the product the fungus P. 
lilacinus establishes in the soil, which creates an unfriendly environment for the 
nematodes. The fungus attacks the nematode eggs as well as the juveniles and 
adults before they enter the plant roots. So, the nematode population can 
dramatically be reduced, which could be proven in many field trials. This leads to a 
better plant growth and a higher yield. Yield increases for example in tomato 
production of more than 30 % are not uncommon. The product, although it is based 
on living fungal spores, can be combined with other nematicides in an application 
program. So, an IPM approach is possible. The application of BioAct does not result 
in any residues neither in the soil nor in the plant. 
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Bactrocera oleae (Diptera: Tephritidae
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Vontas J., P. Hernández, J.T. Margaritopoulos, F. Ortego, H.T. Feng, K.D.
Mathiopoulos and J. Hsu. 2011. Insecticide resistance in Tephritid flies. Pestic. 
Biochem. Physiol. 100: 199-205
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Analysis and monitoring of insecticide resistance in the olive fruit fly
Bactrocera oleae (Diptera: Tephritidae)

A. CHRISARGIRIS1, K. VARIKOU2, A. KARATARAKI3, A. KALAITZAKI3,  
G. KATSIKOGIANNIS3, E. PITIKA3, N. SIDIROPOULOS3, . V TINIOTOU3,

. SIMOGLOU3, D. GILPATHI4, E. MOROU1 and J. VONTAS1

1Lab of Molecular Entomology, Dept Biology, University of Crete, Heraklio, Greece 
2Institute of Subtropical and Olive Tree of Chania, NAGREF, Greece.

3Local Prefectures (Chania, Samos, Mitilini, Fokida, Lasithi, Rethimno, Irakleio), Greece
4Ministry of Rural Development and Food, Greece

We study insecticide resistance levels and mechanisms in Bactrocera oleae 
populations from Greece. The project is funded by the Hellenic Ministry of Rural 
Development and Food. Field populations are collected from different geographical 
regions and/or areas with distinct control programs. 

Bioassays and molecular diagnostics are applied for the monitoring of 
resistance and underlying molecular mechanisms were performed by topical 
application to adult flies. Resistance phenomenon seems to be under control over 
the last years and the introduction and management of additional active ingredients 
has reduced organophosphate pressure. The most striking insecticide resistance 
phenotypes and the highest frequencies of resistance markers were observed in 
the island of Crete. 

In parallel to motoring activities, we analyse insecticide resistance mechanisms 
against pyrethroids and spinosad, aiming to develop molecular diagnostic tools fdor 
the early detection and management of B. oleae resistance. 
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Helicoverpa armigera (Lepidoptera: Noctuidae
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a-
cypermethrin

chlorpyrifos a-cypermethrin

H. armigera

Ahmad, M. 2007. Insecticide resistance mechanisms and their management in 
Helicoverpa armigera (Hübner) a review. J. Agric. Res. 45: 319-335.

Avilla, C., and J.E. González-Zamora. 2010. Monitoring resistance of Helicoverpa 
armigera to different insecticides used in cotton in Spain. Crop Prot. 29: 100–
103.

Buès, R., J.C. Bouvier and L. Boudinhon. 2005. Insecticide resistance and 
mechanisms of resistance to selected strains of Helicoverpa armigera
(Lepidoptera: Noctuidae) in the south of France. Crop Prot. 24: 814–820.

(EU) European Union (2005) FAR Programme – Aid No:111/04. Official Journal 
of the European Union., 48, 8.

McCaffery, A.R. 1998. Resistance to insecticides in heliothine Lepidoptera: a 
global view. Philos. Trans. R. Soc. London (Biol.) 353: 1735-1750.

Ugurlu, S. and M.O. Gurkan. 2007. Insecticide resistance in Helicoverpa armigera 
from cotton-growing areas in Turkey. Phytoparasitica 35: 376–379.

Resurgence of the cotton bollworm Helicoverpa armigera (Lepidoptera: 
Noctuidae) in Northern Greece associated with insecticide resistance

G.K. MIRONIDIS1, D.E. KAPANTAIDAKI2,3, M.D. BENTILA1, E. MOROU2,
M. SAVOPOULOU-SOULTANI1 AND J. VONTAS2

1Laboratory of Applied Zoology and Parasitology, Faculty of Agriculture, Aristotle University of 
Thessaloniki, 54124 Thessaloniki, Greece

2Faculty of Applied Biology and Biotechnology, Department of Biology, University of Crete, 
71409 Heraklion, Greece

3Department of Environmental and Natural Resources Management, University of Western Greece, 
Agrinio, Greece

Helicoverpa armigera has been controlled effectively with chemical insecticides 
in the major cotton crop production areas of Northern Greece for many years. 
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However, a resurgence of the pest was observed in 2010, which significantly 
affected crop production. 

During a four year survey (2007-2010), we examined the insecticide resistance 
status of H. armigera populations from two major and representative cotton 
production areas in N. Greece against seven insecticides (chlorpyrifos, diazinon, 
methomyl, a-cypermethrin, cypermethrin, g-cyhalothrin, and endosulphan). Full 
dose response bioassays on third instar larvae were performed by topical 
application. LD50’s were estimated by probit analysis and resistance factors (RF) 
were calculated, compared to a susceptible laboratory reference strain. Resistance 
levels were relatively moderate until 2009, with resistance ratios below 10-fold for 
organophosphates and carbamates and up to 16-folds for the pyrethroid a-
cypermethrin. However, resistance raised to over 40- and 80-fold for chlorpyrifos 
and a-cypermethrin respectively in 2010, when the resurgence of the pest was 
observed. None of known pyrethroid resistance mutations were found in the 
pyrethroid resistant insects. The possible association between resistance and H. 
armigera resurgence in Greece is discussed.
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Myzus persicae  
(Hemiptera: Aphididae)
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Abstract volume of Coresta Congress, Spain, p. 159.

Margaritopoulos, J.T., P.J. Skouras, P. Nikoloaidou, J. Manolikaki, K. Maritsa, 
K. Tsamadani, O.M. Kanavaki, N. Bacandritsos, K.D. Zarpas and J.A. 
Tsitsipis. 2007. Insecticide resistance status of Myzus persicae (Hemiptera: 
Aphididae) populations from peach and tobacco in mainland Greece. Pest 
Manag. Sci. 63: 821-829. 

Sudderuddin, K.I. 1973. Studies of insecticide resistance in Myzus persicae (Sulz.) 
(Hem., Aphididae). Bull. Entomol. Res. 62: 533-539.
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Insecticide resistance status to neonicotinoid insecticides of the peach aphid 
Myzus persicae (Hemiptera: Aphididae)

P.J. SKOURAS1,2, J.T. MARGARITOPOULOS3 and J.A. TSITSIPIS1,4

1Laboratory of Entomology and Agricultural Zoology, Department of Agriculture, Crop Production 
and Rural Environment, University of Thessaly, Fytokou Str., Nea Ionia 38446, Magnesia, Greece

2Present address : Technological Educational Institute of Kalamata, School of Agricultural 
Technology Department of Crop Production, Laboratory of Agricultural Entomology and Zoology 24 

100 – Antikalamos, Greece
3Department of Biochemistry and Biotechnology, University of Thessaly, Ploutonos 26, Larissa 

41221, Greece
4Present address: Mainaloy 4, 15235 Vrilissia, Greece

The widespread use of insecticides has led to the development of insecticide 
resistance in many insect species including aphids. Resistance is one of the main 
causes of the failure to control crop pests. The control of M. persicae worldwide is 
based almost to chemical insecticides. The excessive use for more than four 
decades has created resistance problems. In this work we studied the resistance of 
M. persicae clones in the neonicotinoids insecticides imidacloprid and thiacloprid 
using the method of topical applications. The aphid clones was collected from 
tobacco and peach crops. Most of the samples that examined in these two 
insecticides were susceptible.
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Trialeurodes vaporariorum (Homoptera: Aleurodidae) 
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thiacloprid imidacloprid

IRAC 2009. IRAC Susceptibility Test Methods Series. Method No: 015, Version: 3. 
www.irac-online.org

SPSS 2007. SPSS Statistics Base 17.0. User’s guide. Chicago SPSS, Inc. USA. 
640pp

Resistance of Trialeurodes vaporariorum (Homoptera: Aleurodidae) field 
collected populations to the neonicotinoid insecticides 

imidacloprid and thiacloprid

M.L. PAPPAS1, F. MIGOU1, CH. XANTHIS1, G. VASSILIOU2,
D.S. KOVEOS3 and G.D. BROUFAS1 

1Democritus University of Thrace, Department of Agricultural Development, Laboratory of 
Agricultural Entomology and Zoology, 68 200 Orestiada, Greece

2Democritus University of Thrace, Department of Agricultural Development, Laboratory of 
Agricultural Pharmacology and Ecotoxicology, 68 200 Orestiada, Greece

3Aristotle University of Thessaloniki, Faculty of Agriculture, 54 124 Thessaloniki, Greece

Resistance levels to the neonicotinoid insecticides imidacloprid and thiacloprid 
in field populations of Trialeurodes vaporariorum from seven regions of Northern 
Greece were monitored using the protocol (Method No: 015) approved by IRAC 
(Insecticide Resistance Action Committee). An insecticide susceptible population 
(SP1) which was established in the laboratory two years before the bioassays and 
since then has never been exposed to pesticides, was used as reference 
population. According to data analysis, a low level of resistance was recorded in 
whitefly populations tested to both thiacloprid and imidacloprid, with the resistance 
ratio values ranging from 7.4 to 17.6 and from 3.4 to 7.3, respectively.
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P1: 92%, P2: 75%, SELP2:
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Zhang, Z.-J., Q.-J. Wu, X.-F. Li, Y.-J. Zhang, B.-Y. Xu and G.-R. Zhu. 2007. Life 
history of western flower thrips, Frankliniella occidentalis (Thysan., Thripae), on 
five different vegetable leaves. J. Appl. Entomol. 131: 347-354.

Effect of resistance development to spinosad on certain demographic 
parameters of four populations of the thrips Frankliniella occidentalis

(Thysanoptera: Thripidae)

M.L. PAPPAS1, G. ACHLATIS1, J. KOUFAKIS1, G. VASSILIOU2,
D.S. KOVEOS3 and G.D. BROUFAS1 

Democritus University of Thrace, Department of Agricultural Development, 
1Laboratory of Agricultural Entomology and Zoology, 68 200 Orestiada, Greece

2Laboratory of Agricultural Pharmacology and Ecotoxicology, 68 200 Orestiada, Greece
3Aristotle University of Thessaloniki, Faculty of Agriculture, 54 124 Thessaloniki, Greece

Fitness cost of insecticide resistance development to spinosad of the western 
flower thrips Frankliniella occidentalis was determined under laboratory conditions. 
In the bioassays two field-collected (P2, P3) and one laboratory selected (SELP2)
resistant to spinosad populations, as well as one susceptible population (P1) of F. 
occidentalis were used. Preimaginal developmental time, immature survival and 
mean daily fertility of young adult females for a period of two weeks were 
determined for the four different populations and correlated to the level of their 
resistance to spinosad. According to data analysis, no significant differences were 
recorded on the developmental rate between the four populations. Significant 
differences were recorded both on immature survival percentages (P1: 92%, P2:
75%, SELP2: 72%, P3: 65%), as well as on mean daily female fertility (P1: 4.1 larvae 
/ female / day, P2: 2.6 larvae / female / day, SELP2: 2.8 larvae / female / day, P3: 3.8 
larvae / female / day). However, no significant differences were found between the 
field-collected resistant (P3) and the laboratory susceptible population (P1).
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Effective measurements against Tanymecus dilaticollis (Coleoptera: 
Curculionidae) a devastating pest of Zea mays seedlings

S. PAPADOPOULOU and C. CHRYSSOHOIDES

Technological Educational Institute of Thessaloniki, School of Agricultural Technology, 
Laboratory of Entomology, P. O. Box 141, 54700 Sindos, Thessaloniki, Greece

During the last two years, Tanymecus dilaticollis Gyllenhal, 1834
(Coleoptera:Curculionidae) was found for the first time infesting completely corn
seedlings, in Greece. he insect’s identification, by the adult’s morphological 
characteristics (Hoffman, 1958), was realized by Prof. C. Th. Buchelos, expert in 
Curculionidae, and by S. Papadopoulou, based on the examination of the adult 
male’s genitalia based on Snodgrass (1993). The instructions to the producers were 
that they must use seed covered with insecticide, in order to protect the young 
seedlings Zea mays. Later (at the 3-4 leaf stage of the plant) the spraying on the 
foliage against the adults infesting the Zea mays seedlings using Cypermethrin
10% EC, gave satisfactory results. The crop rotation and the time of sowing can be 
applied to reduce the T. dilaticollis population.
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Θ ε σ σ α λ ο ν ί κ η

Το παρόν τυπώθηκε σε ψηφιακές μηχανές, φιλικές προς το περιβάλλον, χαμηλής ενεργειακής κατανάλωσης, χαμηλής όχλησης, με μελάνια μη τοξικά.


