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IPM/BioControl - Activities for fruit fly control 
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•  Information service & new substances 

•  Biotechnical methods for C.c./B.o  

•  Entomophagous species 

•  Genetic aspects 

•  Implementation of research data in IPM 
Programmes 

!  New female attractants, ODPs 

!  Development, calibration, evaluation of 
selective traps (visual, olfactory)  

!  Investigating range of attraction & efficacy 
of selective traps (including mass-trapping)  

!  Research on occurrence, massrearing and 
regional relase of natural enemies 

!  Studies on population genetics, genetic 

sexing, mating behaviour 

!  Pilot field studies with biotechnical, 

biological , genetical control techniques 
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IOBC/WPRS WGs & Commission currently 
involved in  fruit fly IPM/BioControl R&D  
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C. capitata 
B. oleae Host: Olea europea 

Major FF – species for R &D IOBC-WPRS 
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!  Crop Variety testing 
!  Repellents 

!  Push-Pull 

!  IPP 

www.ages.at 

Focus WG activities IOBC-WPRS:  
         crop related -    IPM/IPP 

14 Regional Symposium Fruit Flies, Tunisia, 2012, Bluemel  

locality date participants oral poster published

Lisbon September 2005 105 27 38 37

Catania November 2007 129 40 66 48

Number of communications

Valencia

California Red Scale

Medfly

Plant pathogens

Mites

Citrus Leafminer

Citrus mealybug

California Red Scale

Medfly

Plant pathogens

2005 2007

Lisboa Catania

4 20

19 17

2 10

8 8

4 7

3 4

Source: Garcia-Mari, WG IPM Citrus2009 

key words

key words 2008 2004

integrated control/threshold/sampling 27 21

behavior/population dynamic and epidemiology/modeling 25 15

biological control/side effect on beneficials 21 18

semiochemicals development 14 36

organic production 7 5

biodiversity/habitat manipulation 5 2

area wide control strategy 1 2

% of presentations

main topic 2008 2004

arthropods 66 77

diseases 27 9

cropping systems 7 14

% of presentations

Key words/ topics 

Source: Ioratti, IPM orchards 2009 

IOBC-WPRS  
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INTRODUCTION 

1.  IOBC/WPRS   IPM-Activities for Fruit Fly  
    control in Europe 

2.  Drivers of FF IPM & Biocontrol 

3.  Challenges & requirements for  
    FF IPM & Biocontrol 

4.  IOBC-WPRS  framework for  IPP & IPM 

SURVEY 
IOBC-WPRS  
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2. DRIVERS of FF IPM & BioControl 

• reduced availability of PPPs  

• reduced portfolio variability of PPPs  

!  e.g. increase of arthropod resistance to pesticides 
 

•  increase of new/invasive/emerging pest species 

 

• Impact of the Regulation (EC) 1107/2009  
concerning the placing of plant  protection products on the market  
& of the Sustainable Use Directive (2009/128/EC)  
 

• Stakeholder demands 

             
              

Regional Symposium Fruit Flies, Tunisia, 2012, Bluemel  16 
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Potential effects of Directive 2009/128/EC  
on risk management of pest organisms  

Risk management 
measure + (?) - (?) 

PREVENTION 
"  IPM as basic principle 

"  increased capacity building   

SURVEILLANCE 

"  IPM as basic principle 

"  obligatory monitoring in production  
    with low  pesticide input 

"  increased capacity building  

ERADICATION 
 

CONTAINMENT 
 

CONTROL  

(OUTBREAK) 

"  acceleretion of authorization of  
    new PPPs 

"  regionally „same! PPPs in EU 

"  derogations in „emergency cases! 

"  IPM as basic principle 

"  application (-techniques) qm 

"  plant protection application licence 

"  increased capacity building                  

"  research: alternatives to   
   „conventional! PPPs   

!  more selective 

PPPs            ! prohibition/

restriction of  

  use of PPPs in sensible   

  areas 

!  prohibition of specific  

  application techniques 

Regional Symposium Fruit Flies, Tunisia, 2012, Bluemel  
18 
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Drivers for Farmers  
to adopt IPM & BIOCONTROL 

☺  no/reduced exposure to pesticides 

☺  no/low phytotoxic effects on (young) plants &       

  no premature abortion of flowers and fruit  
  (increase yield quantity & quality) 

☺  sustainable control effect  

☺  no/low development of resistance against PPP  

☺  easy to apply, no expensive/specific equipment necessary 

☺  low time consumption 

☺  no/low detrimental effect to the environment 

☺  no safety period between application and harvest 

☺  no/low residues of pesticides on the marketed product 

www.ages.at 20 Regional Symposium Fruit Flies, Tunisia, 2012, Bluemel  

Other stakeholder Demands  
(Retailers, Consumers, Public) 

as drivers of IPM BIOCONTROL 

☺  No/low pesticide residues on food  

☺  Low risk of food, water &  
  environmental pollution  

☺  Contribution to sustainable food production  

☺  Contribution to protection or even  
  improvement of biodiversity  
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INTRODUCTION 

1.  IOBC/WPRS   IPM-Activities for Fruit Fly  
    control in Europe 

2.  Drivers of FF IPM & Biocontrol 

3.  Challenges & requirements for  
    FF IPM & Biocontrol 

4.  IOBC-WPRS  framework for  IPP & IPM 

SURVEY 
IOBC-WPRS  

www.ages.at 

3. Challenges & requirements for  
     FF IPM & Biocontrol 

! increase of new/invasive/emerging pest  species 

!  requirements of actual and new legistic  
  framework (plant health EU; CBD..) 

!  Availability of alternative plant protection   
 products/measures 

! (e.g. authorization pheromone s  & semiochemicals;  
 BCAs microbials & macrobials)  

!  Capacity building 

! incl. Diagnostics (Infrastructure QM) 

!  Quality/marketing requirements retailers 

22 Regional Symposium Fruit Flies, Tunisia, 2012, Bluemel  
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Globalisation 

TRADE:               increased 
TRAVEL:             faster 

TRANSPORT:     further  
TOURISM:          increased 

why: increase of new/invasive/emerging pest  
species as risk factors for Plant Health? 

Climate Change 

Production System 

Population Increase 

Land use 

    

GENERAL 
SPECIFIC 

Import/ 
Invasion PEST ORGANISMS 

abiotic / 
biotic damage factors 

production site 
seed/plant propag. 

 material quality 

natural spread ; 
establishment 
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TRADE 
PRODUCTION 
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Type of Consignments  
with interceptions 
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+ 25 % 

Source: EUROPHYT 

www.ages.at 

Portion HOs in Interceptions 
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+ 100 % 

Source: EUROPHYT 
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Bactrocera zonata  Peach fruit fly 
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!  polyphagous, mainly stone fruits 

!  several generations/year 

!  overwintering: pupae/soil 

!  EU Annex 1A1 listed as Dacus 
zonatus 

!  PRA: threat to southern European 
countries 

Actual invasive fruit fly species to Europe 

www.ages.at 

Bactrocera zonata  Peach fruit fly 
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!  PRA: threat to southern European 
countries 
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Drosophila suzukii   Spotted wing drosophila  
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!  Damage to healthy fruits 

!  Polyphagous: soft fruits, stone 

fruits, grapevines, pome fruits 

!  several generations/year 

!  overwintering: adult 

!  Not categorized in EU 

!  PRA: threat to European 

countries except northern region 

$ Main pathways: 

$  Fresh Fruits 

$  Plants for planting  

  with growing media 

$  Natural spread 

Actual invasive fruit fly species to Europe 

www.ages.at 

Drosophila suzukii   Spotted wing drosophila  
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!  Damage to healthy fruits 

!  Polyphagous: soft fruits, stone 

fruits, grapevines, pome fruits 

!  several generations/year 

!  overwintering: adult 

!  Not categorized in EU 

!  PRA: threat to European 

countries except northern region 

$ Main pathways: 

$  Fresh Fruits 

$  Plants for planting  

  with growing media 

$  Natural spread 
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Development of Fruit Fly detections/   
notifications in Austria 2007-2012 

    … SWD in 2011 
    … SWD in 2012,  

         90 sites, 184 traps 
Courtesy:  C. Lethmayer & A. Egartner 

R. cing.  
2007 

R. compl.  
2008 

C. capitata 
2010   

B. zonata 
2011   

www.ages.at 

3. Challenges & requirements for  
     FF IPM & Biocontrol 

! increase of new/invasive/emerging pest  species 

!  requirements of actual and new legistic  
  framework (plant health EU; CBD..) 

!  Availability of alternative plant protection   
 products/measures 

! (e.g. authorization pheromone s  & semiochemicals;  
 BCAs microbials & macrobials)  
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Plant Health & Plant Protection  & related 

International legistic framework  
 as BASIS for REGULATIONS of quarantine pests 

                  introduction of pests, diseases, disease-causing 

                  organisms, or other damage caused by entry,  
              establishment or spread of pests (country) 

prevent 

from 

Plant protection 

Trade 
(WTO) Biological diversity 

LMos as pests 

(MacLeod et al., 2010) 

ISPM 26 (+A1); 

ISPM 30 

ISPM 35 

Nagoya protocol on ABS, ISPM 3, EPPO 
GL6/2, veterinary regulations 

EU-Dir. 2000/29 
review CPHR… 

EPPO A1, A2 , Alert list 
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 as BASIS for REGULATIONS of quarantine pests 

                  introduction of pests, diseases, disease-causing 

                  organisms, or other damage caused by entry,  
              establishment or spread of pests (country) 

prevent 

from 

Plant protection 

Trade 
(WTO) Biological diversity 

LMos as pests 

(MacLeod et al., 2010) 

SPS Agreement –Basic Right  Article 2.1 
“Members have the right to take SANITARY and PHYTOSANITARY 
MEASURES NECESSARY for the PROTECTION of human, animal or 
PLANT LIFE OR HEALTH, provided that such measures are NOT 
INCONSISTENT with the PROVISIONS OF THIS AGREEMENT” 
 

ISPM 26 (+A1); 

ISPM 30 

ISPM 35 

Nagoya protocol on ABS, ISPM 3, EPPO 
GL6/2, veterinary regulations 

EU-Dir. 2000/29 
review CPHR… 

EPPO A1, A2 , Alert list 
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Plant Health & Plant Protection  & related 

International legistic framework  
 as BASIS for REGULATIONS of quarantine pests 

                  introduction of pests, diseases, disease-causing 

                  organisms, or other damage caused by entry,  
              establishment or spread of pests (country) 

prevent 

from 

Plant protection 

Trade 
(WTO) Biological diversity 

LMos as pests 

(MacLeod et al., 2010) 

SPS Agreement –Basic Right  Article 2.1 
“Members have the right to take SANITARY and PHYTOSANITARY 
MEASURES NECESSARY for the PROTECTION of human, animal or 
PLANT LIFE OR HEALTH, provided that such measures are NOT 
INCONSISTENT with the PROVISIONS OF THIS AGREEMENT” 
 

!  SCIENTIFIC JUSTIFICATION  

Pest risk analysis (PRA):  
The process of evaluating biological or other scientific and 
economic evidence to determine whether a pest should be 
regulated and the strength of any phytosanitary measures to be taken 
against it [ISPM No. 5; ISPM 11] (FAO, 2004) (carried out by EPPO/EFSA) 

ISPM 26 (+A1); 

ISPM 30 

ISPM 35 

Nagoya protocol on ABS, ISPM 3, EPPO 
GL6/2, veterinary regulations 

EU-Dir. 2000/29 
review CPHR… 

EPPO A1, A2 , Alert list 
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Globalisation 

TRADE:               increased 
TRAVEL:             faster 

TRANSPORT:     further  
TOURISM:          increased 

why: increase of new/invasive/emerging pest  
species as risk factors for Plant Health? 

Climate Change 

Production System 

Population Increase 

Land use 

    

GENERAL 
SPECIFIC 

Import/ 
Invasion PEST ORGANISMS 

abiotic / 
biotic damage factors 

production site 
seed/plant propag. 

 material quality 

natural spread ; 
establishment 
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Globalisation 

TRADE:               increased 
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GENERAL 
SPECIFIC 

Import/ 
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 material quality 
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•  Prevention 
•  Eradication 

•  Containment •  Control 
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(Lopian, 2010) 

!  Early detection of introduction/invasion of HO 

!  Short initial response phase 

!  Effective preliminary eradication 

!  comprehensive eradication concept + consistent implementation 
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3. Challenges & requirements for  
     FF IPM & Biocontrol 

! increase of new/invasive/emerging pest  species 

!  requirements of actual and new legistic  
  framework (plant health EU; CBD..) 

!  Availability of alternative plant protection   
 products/measures  

! (e.g. authorization pheromone s  & semiochemicals;  
 BCAs microbials & macrobials)  

!  Capacity building 

! incl. Diagnostics (Infrastructure QM) 

!  Quality/marketing requirements retailers 

39 Regional Symposium Fruit Flies, Tunisia, 2012, Bluemel  
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Pre-requisites for SUCCESSFUL 
IMPLEMENTATION of IPM & BIOCONTROL 

!  IPP – crop specific framework  

!  Availability of alternative IPM tools e.g. Pheromones/
BCAs (regulatory aspects) 

!  Quality, Safety & Efficacy of BCAs  

!  Research and development  
!  efficacy testing in the field 

!  diagnostics 

•  increased application of new technologies (-omics) 
    for  identification & characterisation 

•  transportable & multiple diagnostics sets for  
   on-site identification  

•  development of rapid, non-invasive detection methods 
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EUPHRESCO 2  
  

 

EUPHRESCO 1  (FP6 2006-2010)  

23 partners & 6 observers,  

SCOPE-EUPHRESCO:  

ERA-net for research policy development & implementation  

in the area of STATUTORY and EMERGING PLANT PESTS,  

diseases & invasive species (but not GMOs)” 

  

broaden the network 

deepen the network 

EUPHRESCO 2 (FP7 2011-2014)  

31 partners & 14 observers 
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Pre-requisites for SUCCESSFUL 
IMPLEMENTATION of IPM & BIOCONTROL 

!  Capacity Building: training (incl. diagnostics) 

!  + Transfer of Know-how 

!  training of farmers 

!  advisory service 

!  special guidelines for IPM & organic production 

 

!  Marketing options of „IPM & bio!products !!  

!  Incentives for farmers 

!  PR (public awareness) 

!  Success control /feed back/ supervision 
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Potential factors for Failure of 
IPM & BioControl  

%  Lack of knowledge about principles & use of                             
  biological control 

%  Scouting of crops sometimes time consuming  

%  BCAs cannot control all pests in a crop  

%  sometimes the pest reduction effect is late  

%  sometimes BioControl can be more expensive  
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INTRODUCTION 

1.  IOBC/WPRS   IPM-Activities for Fruit Fly  
    control in Europe 

2.  Drivers of FF IPM & Biocontrol 

3.  Challenges & requirements for  
    FF IPM & Biocontrol 

4.  IOBC-WPRS  framework for  IPP & IPM  

SURVEY 
IOBC-WPRS  
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Principles of IPM & design of strategies               
(IOBC-WPRS) 

45 
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IOBC-WPRS  
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Principles of IPM & design of strategies               
(IOBC-WPRS) 
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IOBC-WPRS  

 

!  Prevention 

!  Justification of  
    direct control 

!   Control 

!   Biological diversity 

!   Farmer 
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IOBC-WPRS  

www.ages.at 

IOBC-WPRS  
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IP crop specific 

guidelines define 

the region 

specific details 

IOBC-WPRS  IPM crop specific 
guidelines 
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IOBC-WPRS  
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IP crop specific 

guidelines define 

the region 

specific details 

IOBC-WPRS  IPM crop specific 
guidelines 
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IOBC-WPRS  
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20 Working Groups 

&  Crop-focused: Citrus, olives, viticulture, fruit crops, oilseed crops, 

field vegetables, protected crops, oak forests, stored products, 

date palms (in prep.)  

&  Pest-focused: Mite pests, plant pathogens, insect pathogens and 

entomoparasitic nematodes 

&  Method-focused: Induced plant resistance, GMO’s in IPM, 

landscape management, pheromones and other semio-chemicals, 

pesticides and beneficials, multitrophic interactions in soils, 

Benefits and risks of exotic biocontrol agents 

IOBC working groups 

Regional Symposium Fruit Flies, Tunisia, 2012, Bluemel  
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IOBC-WPRS IP & IPM Tool Box 
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Substrate 
natural 

artificial 

IPP 
(OEPUL) 

Cultivation 

Pre-Requisites 

Cultivation 
 measures 

Location 

site selection& 

site management 

Selection  
varities 

quality  
seeds & plant 

material 

Plant  
nutrition irrigation 

IPM 

INTEGRATED PLANT PRODUCTION  -   IPM  

Harvest 

Storage 

FARM-PRE-REQUISITES 
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BIOLOGICAL CONTROL and IPM 

 Source:  EILENBERG,  HAJEK & LOMER (2001) 

PP measures (preventive, curative) 
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IPM Approach for Olive pests 
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e.g. Arthropod pests 
 

-   1 key pest: B. oleae 
-  2 major pests:  

Prays oleae, Saissetia oleae 
- min. 10 secondary pests 

Fungi 
e.g. Fusicladium oleaginum;  

Verticillium dahlae;  

Colletotrichum spp. 

Bacteria 
Pseudomonas  

syringae  

 
Viruses 

Viscum cruciatum:  
virus transmission 

 

ABIOTIC 

BIOTIC 

Damaging factors 

bugguide
.net 

•  Resistant/tolerant 

varieties 

•  Early harvest 

•  Bait sprays  

•  mass trapping 

(attract & kill) 

•  pruning 
•  B. thuringiensis  

•  light traps, 

•   natural enemies  

  healthy 
planting 
material 

Vector control 

•  Inoculum source elimination  
•  healthy planting material 
•  planting & training system  

(proper ventilation) 

• 
Id

entif
y and pro

tect k
ey 

antagonists 

• 
Enhance biologcial d

iversity
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IPM Approach for Olive pests 
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e.g. Arthropod pests 
 

-   1 key pest: B. oleae 
-  2 major pests:  

Prays oleae, Saissetia oleae 
- min. 10 secondary pests 

Fungi 
e.g. Fusicladium oleaginum;  

Verticillium dahlae;  

Colletotrichum spp. 

Bacteria 
Pseudomonas  

syringae  

 
Viruses 

Viscum cruciatum:  
virus transmission 

 

ABIOTIC 

BIOTIC 

Damaging factors 

bugguide
.net 

•  Resistant/tolerant 

varieties 

•  Early harvest 

•  Bait sprays  

•  mass trapping 

(attract & kill) 

•  pruning 
•  B. thuringiensis  

•  light traps, 

•   natural enemies  

  healthy 
planting 
material 

Vector control 

•  Inoculum source elimination  
•  healthy planting material 
•  planting & training system  

(proper ventilation) 

• 
Id

entif
y and pro

tect k
ey 

antagonists 

• 
Enhance biologcial d

iversity
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Summary 

Several  drivers , challenges & requirements                                       

to implement FF  IPM & biocontrol 

! reduced availability & portfolio variability of PPPs  

! increase of introduction, spread, establishment of new/invasive/
emerging pest species 

! requirements & Impact of actual and new legistic framework  
(plant protection, plant health EU; CBD..) e.g SUD (2009/128/EC)  

! stakeholder demands (farmers, retailers, consumers, public) 

! availability of alternative plant protection products/measures  

! availability of an IPP – crop specific framework  

! capacity building  & Transfer of Know-how 

! research, advisory service, training, starting incentives 

! INCREASING FUTURE NEED for IPM & BioControl   

  as selective, sustainable, feasible holistic pest management approach  
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IOBC offers & Access to the worldwide network  

of biocontrol and IPM collaboration of IOBC 

IOBC offers the ideal platform and network for 

IPM & Biocontrol research and its implementation ! 
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