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The project aims to develop and implement the 

innovative attractant Biodelear for the control of the 

med fly in using the mass trapping technique.

The Hellenic agricultural organization (ELGO-

DEMETER), which is sponsored by the Greek ministry 

of agriculture, is the national body responsible for 

agricultural research and technology development. 

It carries out research in agricultural, forest and fish 

production, veterinary management, management 

of marine resources, soil science and land reclama-

tion. The Soil Science Institute of Athens, which is 

the direct coordinating beneficiary of the project, is 

made up of one of Elgo-Demeter’s institutes.
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Kampos

Κampos is one of the most distinctive areas in Chios island. It is 
a unique residential complex, in which the natural environment 
is in total harmony with the local architecture. It lies at a 
6-kilometre-distance south of town and is widely known for the 
impressive mansions with their citrus fruits’ orchards. The area 
is protected by the Greek Ministry for Culture and Sports, as a 
historic site and traditional settlement. The Genoese and local 
aristocracy of Chios started building their mansions in the area 
in the 14th century.



Introduction

LIFE-BIODELEAR  is an ambitious project which resulted in  the development of an integrated management strategy 

(IMS) for the sustainable management for the control of Med fly (Ceratitis capitata) in the absence of insecticides. 

During the implementation of the project the mass trapping technique was applied with the novel attractant 

BIODELEAR, which is nontoxic to human and the environment and can be used in intensively cultivated 

Mediterranean areas.

What is the attractant Biodelear?

Dr. V. Mavraganis developed and produced the innovative attractant Biodelear. Biodelear 

is produced during the known Maillard reaction between urea and reducing sugars such 

as fructose, under specific conditions.

The implementation of LIFE BIODELEAR was performed in region of Kampos, 

in the island of Chios, Greece.

LIFE-BIODELEAR project successfully fulfilled all its main objectives:

• The application of an innovative, environmentally friendly and low-cost product for the control of Medfly. 

• The development of a healthy and environmentally viable integrated strategy for the management of the   

 population of Medfly. 

• The elimination (100%) of the use of insecticides in 12 hectares of citrus orchards. 

Contributing to the recovery and detoxification of the citrus ecosystem in Kampos Chios regarding pesticides’ use.  

Aim

This report presents the viable, environmentally friendly, and sustainable approach which was followed in the 

project LIFE-BIODELEAR. The control of Medfly through the application of mass trapping with the attractant 

BIODELEAR was successful at local level. Challenging is now the achievement of the above success in National and 

Mediterranean level, with the ultimate goal that of the adoption of the above described approaches and finally the 

commercialization of both the attractant BIODELEAR and its application through the developed integrated 

strategy. 



1. Mediterranean fruit fly pest: present situation, critical issues

In Greece, as well as in many other countries around the world, farmers are “fighting” against the Mediterranean 

fruit fly pest (Ceratitis capitata), an insect that infests citrus fruits and other crops and is responsible for huge losses 

in crop yields, farmers and fresh fruit merchands’ income. 

Mediterranean fruit fly infests more than 300 different plant 

species, mostly fruit trees, but also vegetable crops and nut trees. 

It is considered one of the most serious crop pests worldwide. In 

Greece, pest population levels increase mostly between the 

months of July and November. Depending on the area climate, 

adult activity can continue all year long (in southern Greece) or they 

can hibernate for several months during winter and spring (in northern 

and cooler areas). 

Ceratitis capitata can cause major losses in fruit production and 

negatively affect the economic capital of agricultural sector. 

Fruit damaged by the insect larvae are unsuitable for 

commerce. Furthermore, invasion and establishment 

of this pest in new geographic areas can result in 

serious economic fallouts through 

restrictions/prohibitions and quarantine rules 

imposed in fresh fruit commerce and 

exports.

Management of Mediterranean fruit fly populations in intensively 

cultivated orchards is almost exclusively based  in insecticide 

applications (cover and bait sprays) which has serious disadvantages, like 

the development of insecticide-resistant pest populations, biodiversity 

loss, negative effects in the soil and the environmental balance in general. 

Furthermore, insecticide applications can negatively affect farmers and 

consumers’ health (pesticide residues). 

Mass trapping technique is considered an important tool in fruit flies pest 

management and especially for the management of the Mediterranean 

fruit fly in low-intensity orchards (organic cultivation, etc). However, 

various issues can affect the effectiveness of the technique. So, the 

development of a suitable management strategy is critical for reaching 

the best results with the mass trapping technique. 

The female lays the eggs
in ripening fruit

where the Larvae develops

Pupate in soil



2. Main results of LIFE-BIODELEAR- Innovations

Development of an Integrated Management Strategy (IMS)

LIFE BIODELEAR project demonstrated that the application of mass trapping with the environmentally friendly and 

economic attractant BIODELEAR reduced the infestation rates in oranges and mandarins to acceptable levels. The 

inclusion of mass strategy with BIODELEAR under the framework of a broader strategy for the control of Medfly, is 

expected to enhance the reduction of infestation rates of citrus fruits by Ceratitis capitata. 

The successful strategy derived from LIFE BIODELEAR consists of several progressive phases, which are described 

below (Figure 1). 

Figure 1. Schematic representation of the developed Integrated Biodelear mass-trapping



Advantages of the attractant BIODELEAR

The innovative attractant BIODELEAR will be a helpful tool for farmers involved both in organic and conventional 

farming in managing to control the Mediterranean fruit fly. Its application could also be adopted in suburban areas 

where fruit-trees are cultivated in home-gardens. 

The attractant BIODELEAR presents:

• High selectivity in the sex of the insect, as it mainly attracts the adult female of Ceratitis capitata, which lays the  

 eggs in ripening fruit where the larvae develops.

• Zero toxicity, since it is synthesized by non- toxic compounds. 

• High selectivity in action, as it does not attract beneficial insects. 

• High duration of activity (more than three months). 

• Absence of unpleasant odors.
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 «Η αντιµετώπιση της µύγας της Μεσογείου µε ένα καινοτόµο και φιλικό προς το περιβάλ-

λον ελκυστικό µε τη χρήση µιας ολοκληρωµένης στρατηγικής διαχείρισης δια επιβλαβείς 

οργανισµούς»

∆ιανύοντας τον τέταρτο χρόνο του ευρωπαϊκού συγχρηµατοδοτούµενου προγράµµατος Life - Biodelear, 

η οµάδα του Life-Biodelear, µία σύµπραξη του Ινστιτούτου 

Εδαφολογίας του ΕΛΓΟ - ∆ΗΜΗΤΡΑ, του Πανεπιστηµίου 

Θεσσαλίας, του Αριστοτελείου Πανεπιστηµίου Θεσσαλονί-

κης και του Μπενακείου Φυτοπαθολογικού Ινστιτούτου, 

συνεχίζει δυναµικά στην προσπάθειά της για την αντιµετώ-

πιση της Μύγας της Μεσογείου (Ceratitis capitata) στον 

Κάµπο της Χίου µε το ελκυστικό Biodelear. Στο διάστηµα 

αυτό παράλληλα διοργανώνονται σηµαντικές ενηµερωτι-

κές δράσεις, οι οποίες δίνουν κίνητρο και ενεργοποιούν την 

τοπική κοινωνία. 

Στο τέταρτο Newsletter παρουσιάζεται η συµµετοχή του 

έργου Life-Biodelear στο IOBC/WPRS Meeting on Citrus Pests, Diseases and Weeds, το οποίο πραγµατο-

ποιήθηκε στη Βαλένθια της Ισπανίας στις 25-27 Σεπτεµβρίου 2017. 

https://iobc-citrus2017.webs.upv.es/

To ∆ιεθνές αυτό Συνέδριο πραγµατοποιήθηκε στο Universitat 

Politècnica de València, Instituto Agroforestal Mediterráneo.

Στόχος του ήταν η προώθηση της συζήτησης και ενηµέρωσης καίριων 

ερευνητικών θεµάτων σχετικά µε την εξέλιξη των προγραµµάτων IPM 

στις καλλιέργειες των εσπεριδοειδών στις Μεσογειακές χώρες. 

Οι κύριοι επιστηµονικοί τοµείς που καλύφθηκαν ήταν:

60 Συµµετέχοντες από 13 ∆ιαφορετικές Χώρες

(Ισπανία, Ελλάδα, Ιταλία,  Τουρκία, Μαρόκο, Πορτογαλία, Τυνησία, 

Βέλγιο, Χιλή, Αλγερία, Ηνωµένο Βασίλειο, Ισραήλ και ΗΠΑ)

παρακολούθησαν το συνέδριο.

Η πλειοψηφία των συµµετεχόντων στο IOBC/WPRS Meeting εξέφρασε 

την επιθυµία να λαµβάνει ενηµερώσεις για την εξέλιξη του LIFE 

Biodelear.
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∆ιανύοντας τον τελευταίο χρόνο του ευρωπαϊκού συγχρηµατοδοτούµενου προγράµµατος 

Life-Biodelear, µία ένωση δυνάµεων από το Ινστιτούτο Εδαφολογίας του ΕΛΓΟ-∆ΗΜΗΤΡΑ, το Πανε-

πιστηµίο Θεσσαλίας, το Αριστοτελείο Πανεπιστηµίο Θεσσαλονίκης και το Μπενάκειο Φυτοπαθολο-

γικό Ινστιτούτο, συνεχίζουµε δυναµικά την προσπάθεια στην αντιµετώπιση της µύγας της Μεσογεί-

ου (Ceratitis capitata) στον Κάµπο της Χίου µε το ελκυστικό Biodelear. Στο διάστηµα αυτό, παράλλη-λα διοργανώνονται σηµαντικές ενηµερωτικές δράσεις, οι οποίες δίνουν κίνητρο και ενεργοποιούν την τοπική κοινωνία.

Στο έκτο κατά σειρά Newsletter 

παρουσιάζεται η εκπαιδευτική διήµερη επίσκεψη στη Κύπρο, που προγραµµάτισε η ερευνητική 

οµάδα του Life-Biodelear στις 15 και 16 Οκτωβρίου 2018 καθώς και τα βήµατα που προβλέπονται 

το επόµενο διάστηµα.

Το πρωί της ∆ευτέρας 15 Οκτωβρίου 2018 η ερευνητική οµάδα 
του Life-Biodelear πραγµατοποίησε επίσκεψη στο Τεχνολογικό 
Πανεπιστήµιο Κύπρου και συναντήθηκαν µε µέλη ∆ΕΠ του 
ιδρύµατος. Έγινε µια γενική συζήτηση για το πρόβληµα της 
µύγας της µεσογείου στη Κύπρο καθώς και σε παγκόσµιο 
επίπεδο. 
 

Το απόγευµα της ίδιας ηµέρας πραγµατοποιήθηκε η ενηµερω-
τική εκδήλωση που διοργάνωσε η ερευνητική οµάδα του 
Life-Biodelear. Πιο συγκεκριµένα, στο Τεχνολογικό Πανεπιστή-
µιο Κύπρου- ΤΕΠΑΚ (Αµφιθέατρο 1, Κτίριο Τάσσος Παπαδό-
πουλος) στη Λεµεσό έλαβε χώρα η ενηµερωτική εκδήλωση 
στις 18.00. Η εσπερίδα είχε τίτλο “Καταπολέµηση της µύγας 
της Μεσογείου µε τη µέθοδο της µαζικής παγίδευσης και τη 
χρήση του ελκυστικού Biodelear”.
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∆ιήµερη Εκπαιδευτική Επίσκεψη στην Κύπρο

«Η αντιµετώπιση της µύγας της Μεσογείου µε ένα καινοτόµο και φιλικό προς το

περιβάλλον ελκυστικό µε τη χρήση µιας ολοκληρωµένης στρατηγικής διαχείρισης
δια επιβλαβείς οργανισµούς»LIFE BIODELEAR (LIFE13 ENV/GR/000414)
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Ceratitis capitataΗ αποτελεσματικότητα της μαζικής παγίδευσης στην αντιμετώπιση της C. 

capitata βασίστηκε στην αξιολόγηση α) του πληθυσμού του εντόμου, β) στο 

ποσοστό προσβολής των καρπών και γ) στη βιοποικιλότητα αρθροπόδων 

εδάφους με χρήση παγίδων pitfall. Με βάση τα έως τώρα αποτελέσματα, το 

ελκυστικό Biodelear μπορεί να χρησιμοποιηθεί αποτελεσματικά για την 

καταπολέμηση της C. capitata για τη μείωση της προσβολής των καρπών 

των εσπεριδοειδών, ενώ παράλληλα εξασφαλίζει τη διατήρηση της 

βιοποικιλότητας των αρθροπόδων.

Ceratitis capitata

Ceratitis capitata  

Διανύοντας τον τρίτο χρόνο του ευρωπαϊκού συγχρηματοδοτούμενου 

προγράμματος Life - Biodelear, η ομάδα του Life - Biodelear, μία 

σύμπραξη του Ινστιτούτου Εδαφολογίας του ΕΛΓΟ - ΔΗΜΗΤΡΑ, 

του Πανεπιστημίου Θεσσαλίας, του Αριστοτελείου Πανεπιστη-

μίου Θεσσαλονίκης και του Μπενακείου Φυτοπαθολογικού 

Ινστιτούτου, συνεχίζει δυναμικά στην προσπάθειά της για 

την αντιμετώπιση της Μύγας της Μεσογείου (Ceratitis 

capitata) στον Κάμπο της Χίου με το ελκυστικό Biodelear. 

Στο διάστημα αυτό παράλληλα διοργανώνονται σημαντικές 

ενημερωτικές δράσεις, οι οποίες δίνουν κίνητρο και ενεργο-

ποιούν την τοπική κοινωνία. Στο δεύτερο  Newsletter παρουσιάζονται οι κυριότερες 

διαχειριστικές δράσεις του τελευταίου εξαμήνου, οι δράσεις 

προβολής και ενημέρωσης του προγράμματος, καθώς και τα βήματα 

που προβλέπονται το επόμενο διάστημα.

After Life Communication Plan
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Completion of LIFE-BIODELEAR

«Addressing Medfly with an innovative and environmentally friendly

attractant through an Integrated Pest Management Strategy»

LIFE BIOBELEAR (LIFE13 ENV/GR/000414)



Development of the network of LIFE-BIODELEAR

A network was established between research centers, universities, farmers and their associations, regional and 

national authorities, representative of industry/market community. All the participants of the network were 

recorded accordingly and continually received information about the projects achievements and feedback 

regarding all the dissemination actions (workshops, publications etc.), the Newsletters, the creation of the project’s 

film and surveys with questionnaires which were conducted throughout LIFE-BIODELEAR project.

Figure 2. Members of the network developed by LIFE-BIODELEAR.



3. Benefits after the implementation of mass strategy with the attractant BIODELEAR

The implementation of the Integrated strategy in National and Mediterranean scale will contribute to the 
achievement of additional confirmation of the advantages of the attractant BIODELEAR and enhancement of its 
future commercialization.

The agricultural areas that will adopt the integrated strategy with the attractant BIODELEAR, will record benefits in:

  Production cost 
  The impact on the environment
  Food safety 

Reduction of production cost 

One of the major challenges that a farmer faces , is to reduce the production cost and  simultaneously to keep both 
productivity and quality  of their products at high  levels.
As was pointed out in the Economic Analysis, which was conducted during the implementation of LIFE-BIODELEAR  
project, the mass trapping with the attractant Biodelear using the developed Integrated Management Strategy 
(IMS) approach,  will result in reducing costs in terms of production in field

Because of: The elimination of the use of insecticides.  
                     The low production cost of the attractant BIODELEAR.

The analysis of the results of a large-scale survey between farmers and stakeholders involved in the agricultural 
sector, revealed that the majority of the respondents believe that mass trapping with the attractant BIODELEAR will 
reduce production costs (Figure 3).

Figure 3. Results of the survey among farmers and stakeholders involved in the agricultural 
sector in the question “In your opinion, would mass trapping control efforts with the 
attractant BIODELEAR, of the Mediterranean fly control technique, contribute to a 
reduction in the production costs of citrus fruit cultivation?” 



 The overall profit will be remarkable and will be derived by further reducing costs, the synergistic work with the 
recovered ecosystem (predators, parasites and beneficial insects) from the absence of the pesticides over years of 
use, with the Biodelear attractant to have a negligible impact to the environment.

Positive impact on the environment

The mass trapping technique suggested is based on compounds that are not toxic for humans or the environment 
and do not have negative effects to the ecosystem. 
Additionally, all its constituents are available in very low prices so that their use by the producers can be achievable. 
The ultimate goal of its application is the elimination of the use of pesticides.  
The positive and encouraging results of the attractant BIODELEAR in the successful and integrated management of 
Medditeranean fruit fly are mainly attributed to:

• Its attractiveness 
• Its long-term duration in being active 
• Its synergistic work with the recovered ecosystem (predators, parasites and beneficial insects) which help to  
 reduce population outbreaks. 
• Its negligible effects on human and the environment and man.



Food safety

The application of the new attractant Biodelear with the Integrated Strategy developed in the  LIFE-BIODELEAR 
project promotes the management of the Mediterranean fly without the use of pesticides and guarantees a 
long-term sustainable agricultural technology to produce plant products of high quality with the prioritization of 
consumer safety and human health.
The implementation of the above Integrated Strategy in the pilot area of Kampos Chios, proved its efficacy and 
contributed to the adoption of a more ecological perspective of cultivation. 
The developed strategy is based in the non-use of insecticides and the exclusively use of the attractant BIODELEAR 
in the effort to control Med fly and contribute to the recovery of the ecosystem.  
Under the framework of LIFE-BIODELEAR more than 2000 citrus samples were collected in compliance with the 
Directive 91972/2003/ΕC and analyzed. By the completion of the project all the samples analyzed showed no 
detectable residues. 

4. Business Planning for the commercialization of the attractant BIODELEAR

During the implementation of LIFE-BIODELEAR project a business planning was conducted for the commercialization 
of the attractant BIODELEAR.  
 
As was pointed out in the Economic Analysis and in the Business Planning reports the mass trapping with the 
Biodelear attractant using the developed Integrated Management Strategy (IMS) approach can be a viable 
commercial product in the market for the control of Ceratitis capitata, which will  have negligible impact to the 
environment. 
The attractant BIODELEAR can be an essential constituent of a viable commercial product of low risk. The placement 
of this product in the market presupposes its exclusively application under the implementation of a mass trapping 
strategy. 
Therefore the use of the attractant Biodelear, besides the reduction of cost, will induce collateral benefits such as 
the conservation of the ecosystem through the protection of beneficial insects, the lower infestation of citrus trees 
and, thus, the increase of productivity and the reduction of human diseases and environmental pollution.



5. Environmental analysis

A detailed monitoring of specific environmental indicators was conducted during 5 years of field trials.  Based on the 
obtained results, a list of outcomes was reached which may be of interest for policy makers. 

A thorough assessment of environmental impact of mass trapping with Biodelear Kampos was based on monitoring of 
the following indicators:

1) Medfly populations
2) Fruit infestation
3) Biodiversity of citrus orchards in terms of ground biodiversity and tree canopy   biodiversity
4) Pesticide residues in citrus fruits
5) Soil quality

The environmental monitoring became part of the Biodelear mass-trapping strategy that has been developed. 
Specifically, the strategy consists of a series of progressive phases: i) background information (including information 
about ground and arboreal biodiversity, medfly population estimated levels), ii) assessment and assurance (including 
evaluation of ground and arboreal biodiversity) and iii) recording of the initial situation regarding contamination of 
fruits with pesticides.

Medfly populations

Mass trapping with Biodelear resulted in a notable population suppression of medflies and 
especially during the critical for citrus production first flight period. 

- In all cases, a considerable higher number of medflies were captured in the control 
compared to the treatment orchards during the first medfly period from ~10 May to ~28 
June. Later that period medfly population were at analogous levels between the control 
and the treatment. 
- In all cases the differences between control and treatment were more pronounced 
during the first weeks that the population of the medfly was still high and less pronounced 
later when the population dropped. 
- In all cases, the number of non-target and beneficial insects were at analogous levels in 
the control and treatment orchards and do not point significant differences between the 
control and the treatment.

Fruit infestat ion
After mass trapping with Biodelear, the fruit infestation rates of citrus fruits reached the 
threshold level (<1%) only for mandarin oranges (not for sweet oranges). 

However, the efficiency of mass trapping with Biodelear against medfly was found to be 
equal with that of the conventional methods (cover spays) and the mass trapping with 
Biolure for both sweet and mandarin-
oranges, implying that mass trapping with Biodelaer is an efficient method for medfly 
control.

Environmental indicators Outcome



Biodiversity of citrus orchards
in terms of ground biodiversity
and tree canopy biodiversity

Mass trapping with Biodelear found not to have a negative impact on the arboreal and 
ground-dwelling arthropod abundance.

In addition, mass trapping with Biodelear resulted in an increase of 8% in Species 
Richness, which can be considered as a remarkable increase in species richness during
that short period of two years, even though the Project’s target (10-20%) was not 
achieved.

Long-term evaluations of contiguous fields are needed to determine the effect of the 
mass trapping with Biodelear on ground biodiversity.

It should be noted that, the increased arthropod abundance and diversity in orchards 
managed with mass trapping with Biodelear compared to conventional ones may 
include beneficial insects that contribute to further suppression of the Mediterranean 
fruit fly populations.

Pest ic ide res idues
in c it rus fruits Based on the specific results obtained from the monitoring of the experimental 

orchards in Kampos Chios, the magnitude of harm in the specific areas from previous 
uses or environmental pollution in negligible, thus the risk of pesticide residues to 
reach a magnitude that will cause harm in near zero. 

Although the risk was significant during the cultivation period (July 2015 and January – 
March 2017), where residues were identified, the results form the last sampling, after 
the use of Biodelear in the real scale, showed no identified residues, minimizing the 
risk.

Soi l  qual ity
Soil analyses that have been conducted at the beginning of the project revealed that 
available Cu, Zn, water soluble Cl-1, and SO4-2 and exchangeable Mg were well above 
threshold levels.  In the experimental area of Kampos Chios, intensive cultivation 
practices took place in the past, and for this reason risk is maintained. The risk will be 
minimized in the coming years when considering adoption of a sustainable fertilization 
and crop protection strategy.  Ιt is of vital importance to adopt an integrated soil 
management system which can effectively improve soil quality in Mediterranean citrus 
groves and protect soil from further degradation. It is urgent to adapt to a design and 
adjust the local farming systems for promoting soil conservation, as well as increase its 
fertility, while controlling the environmental impact.

Environmental indicators Outcome



For the time being, the use of an alternative biological and environmentally friendly method for the control of the med 
fly remains more expensive when applied ad hoc. But when it is used on a permanent basis, economies of scale can 
be created by further reducing costs. Significant profit comes from collateral benefits such as the conservation of the 
ecosystem through the protection of beneficial insects, the reduced infestation of citrus fruits and, thus, the increase 
in productivity, and the decline in the transmission of diseases in human and environmental pollution.

The Biodelear attractant can therefore be a viable commercial product, without the health and environmental side 
effects resulting from the use of insecticides and with an added value of money for the citrus fruit products due to 
the absence of the insecticides, as reported in the business plan and demonstrated in the graph below.

6. Economic analysis

Figure 4. The above figure demonstrates that the use of Biodelear method is the best method for the producers 
because only 2% and 6% increases in the prices of the mandarins and oranges respectively are enough to start to 
become profitable, where Biolure (another attractant) requires increases 13% and 23% in the prices of the 
mandarins and oranges respectively to become profitable, both methods were compared against the use of 
insecticide protection method from the medfly insects. Also, for an increase of 10% and 15% for the mandarins and 
oranges the created net benefit profit would be used to compensate completely the cost of protection with 
Biodelear and the IMS tool to almost 100%, while for the Biolure attractant the proper increase would be up to 
31.5% and 43.5% to reach the same target.
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