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Invasive Organisms 

 Ecological-Paleobiological Definition: 
Refers to species that expand their geographic range 
“relatively” fast 

 
 Economic Definition:  

Species that found their way out of their native range and 
into a novel non-native location via human actions 
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Data for 2002; Pimentel, Biological Invasions 
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Rate of Invasion (e.g., San Francisco Bay) 
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EARLY WARNING 
SYSTEMS 

Development of 
Management 

Systems 
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Invasive Fruit Flies in Israel 

Dacus ciliatus;  
Ethiopian fruit fly 

Bactrocera zonata;  
Peach fruit fly 

Recently established in the Arava Frequently Intercepted in the Negev; 
Recent Outbreak in Tel Aviv 
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Ethiopian fruit Fly:  
 
Development of Management 
System 
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Life Cycle 
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Damage 
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Aim of the Project 

To Inquire on the temporal and spatial dynamics of 
D. ciliatus in a melon growing area of the Arava, 
and to develop a Management system that 
incorporates  new concepts and technologies (DSS + 
ReTIC Monitoring Systems) 
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Palestinian 
Authority 

Ein Yahav 

Geographic 
Location of 
the Pilot Site 
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Ein-Yahav-Melon Production 
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“Climbing Melons” 
Production System 

“Crawling Melons” 
Production System 

Coexisting Melon Production Systems in Ein Yahav 
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Avg. Growing-Tunnel 
Dimension = 750 m2 

Avg. Production per 
Growing-Tunnel ca. 8-9 T 

Avg. Net Income per 
Growing-Tunnel € 5,000 
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Autumn Melons 
(open tunnels) 

Winter Melons 
(covered tunnels) 
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Spring Melons (covered tunnels) 

LAS Monitoring Pilot-2014 
LAS Control Pilot-2015 
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Ein Yahav – Objectives for 2014 

To determine optimum trap locations for monitoring. 
To study the phenology of D. ciliatus.  
To study the relationship between fly activity and 

fruit damage. 
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Northern Site 

Southern Site 

North Site 

South Site 

78 Traps 
Serviced: Every 15 days 
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Ein Yahav – Southern Site 
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Fly activity and Fruit samples 
Sampling dates: traps: April-10-17, 2014 

North South 



Volos, Greece, Dec. 2015 

Fly activity and Fruit samples 
Sampling dates: traps: April-24-May 5, 2014 

North South 
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Fly activity and Fruit samples 
Sampling dates: traps: May 8-15, 2014 

North South 
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Ein Yahav – South Site 
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Conclusions (and structure for 
Pilot 2015) 
 We did not found a significant spatial pattern of D. 

ciliatus; therefore, each tunnel will be used as a 
management unit 

 No clear relation between trap captures and fruit 
damages, thus, the two parameters should be monitored. 
As an exercise, we took 0.3 F/T/D as starting threshold for 
DSS 
 

 Information derived from a single trap is misleading; use 
several traps to follow population trends and establish risk 
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Ein Yahav – Objectives for 2015 

To  explore D. ciliatus management using the concept 
of LAS and the results of 2014 
To explore the effectiveness of the ReTIC trap 

developed for Monitoring D. ciliatus 
To explore the ability of DSS for D. ciliatus under the 

conditions of the Arava 
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Limitation in the Application of LAS Concept 
for D. ciliatus in melon production in the 
Arava 

 Developed for orchards  
 
 No existence of Economic Thresholds for the fly 
 
 No compensatory system for farmer 
 
 No ability to use several areas with similar 

characteristics 
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Plan For Pilot in 2015 
 
1) We selected the 

Southern region 
(Farmer gave access) 

2) We selected  area with 
the same melon variety 
and similar agronomic  
practices 

3) We used tunnels as the 
sampling unit 

4) Monitoring: Rimi-Traps 
+ several ReTIC traps + 
fruit damage 
 



Volos, Greece, Dec. 2015 

Plan For Pilot in 2015 
 
1) 10 Control Tunnels 

(sprayed following 
calendar) 

2) 4 LAS Tunnels 
3) Traps in all tunnel 

entrances; up to 10 
ReTIC traps in the area 

4) Control Tunnels 
managed with regular 
sprays against Dacus 

5) LAS tunnels managed 
with a DSS system 
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DSS for Dacus ciliatus (developed together 
with Farmer) 

Calendar Spraying = 
15 days 

Farmer’s Risk limit = 
22 days 
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08/03/2015 15/03/2015 

22/03/2015 29/03/2015 
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26/04/2015 
Spraying 29/04/2015 
NO-LAS 

19/04/2015 

12/04/2015 
Spraying 11/04/205 
ALL) 

05/04/2015 
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24/05/2015 17/05/2015 

10/05/2015 
Spraying 15/05/2015 
NO-LAS 

03/05/2015 
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Damage and F/T/D Dynamics in Pilot 
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Conclusions-Pilot 
 In general, no relationship was detected between                 

F/T/D and damage 
 In general, damage in tunnels did not corresponded with 

F/T/D in tunnel 
 Threshold level needs to be revaluated (0.3 F/T/D Is not 

relevant) 
 Damage and FTD were relatively low 
 Minimal management of LAS tunnels reduced 2 out of 3 

sprays in contrast to calendar spraying in No-LAS tunnels 
 DSS system can be improved with this system; the “localized” 

component of LAS not applicable to the Dacus-Melon system 
in the Arava 
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Performance of ReTIC 
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Performance of CPU 
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Comparison between Scout Inspection and 
Desk-Top Inspection of Traps 
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Comparison between Scout Inspection and 
Visual Inspection of Traps 
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Conclusions 

 ReTIC prototype gave good results 
 Differences between Scout sampling and Desk-Top sampling 

probably related to: 
Human Error in sampling (e.g., field mistakes) 
flies out of the field of vision in the Desk-Top 
Etc. 

 Desk-Top images can be viewed and analyzed in retrospective 
 ReTIC requires improvements in design and costs, and the 

application of algorithms to automate counting 
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Peach fruit Fly:  
 
Early Warning Systems 
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Palestinian 
Authority 

Nitzana 

Geographic 
Location of 
the Pilot Site 
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Monitoring during 2014 
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Early Warning system 2015 
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Pilot 2015 for Peach fruit Fly in 
the Negev 

NO INTERCEPTIONS 
 

 of Bactrocera zonata in the ReTIC 
nor in the PPIS surveillance system 
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Thank you!!! 
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