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To Our Readers 

 
The state-of-the-art Mediterranean fruit fly mass-rearing and irradiation facility with the capacity of producing one billion sterile males per week, inau-

gurated on 29 August 2021 in Metapa de Dominguez, Chiapas, Mexico (Photo, SENASICA). 
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A new sterile Mediterranean fruit fly mass-rearing facility 
was recently inaugurated by the Mexican President in 
Metapa de Dominguez, Chiapas, Mexico. The facility, is a 
nursery for flies, using the most advanced fruit fly produc-
tion and sterilization techniques. It is the world’s second 
largest fruit fly facility with a capacity to produce one billion 
sterile males per week. The new facility incorporates recent 
developments in design, such as glass ceilings and walls, to 
allow more natural light for the adult flies in the mother col-
ony area, which results in increased sexual competitiveness 
of the males once released. It was built in the vicinity of a 
facility, set-up in 1977 under the MOSCAMED Programme, 
a tripartite international commission between Mexico, Gua-
temala and the United States. 
The goal of the facility is to consolidate the current contain-
ment barrier at Mexico’s border with Guatemala, and to 
eliminate Mediterranean fruit fly gradually from Guatemala, 
in line with MOSCAMED’s long-term objectives. The new 
facility will be instrumental in keeping the country free of 
this invasive pest, protecting, and supporting sustained pro-
duction and trade of fruit and vegetable commodities. 
Since 2010, Mexico’s National Fruit Fly Programme 
(PNMF), to which MOSCAMED belongs, has been an IAEA 
Collaborating Centre with the main goal to support the IAEA 
with assistance on the sterile insect technique (SIT) to coun-
tries in the region. It has now been redesignated as a Collab-
orating Centre for additional four years. Through this coop-
eration, hundreds of professionals from Latin America, the 
Caribbean and other regions in the world have been trained 
in the application of the SIT and supported the Joint 
FAO/IAEA Programme with research and development in 
advancing the technology.  
The IAEA has also designated the Insectarium de Bobo 
Dioulasso-Campagne d’Eradication de la Mouche Tsétsé et 
de la Trypanosomose (IBD-CETT) in Burkina Faso, West 
Africa as an IAEA Collaborating Centre to develop the SIT 
for the management of tsetse fly populations, a vector that 
transmits diseases that are harmful to both humans and ani-
mals (sleeping sickness in humans and nagana in livestock). 
The IBD-CETT was inaugurated in February 2017 and is the 
largest tsetse fly mass-rearing facility in West Africa with a 
capacity of producing 300 000 sterile males per week. The 
IBD is instrumental in providing the sterile male tsetse flies 
for the SIT programme to create a tsetse free zone in the 
Niayes of Senegal. 
With respect to field programmes, I would like to highlight 
the important advancements on piloting the implementation 
of the preventive SIT against Mediterranean fruit fly in pest 
free areas in Patagonia, Argentina, and in Chile. Both coun-
tries are adopting a preventive release strategy that has been 
in place in California and Florida (USA) since 1994. Sterile 
males are released in areas where outbreaks occurred inside 
the fruit fly free areas in the past (see more details later in 

this newsletter). This is the first time that this strategy is used 
outside of the USA. 
Furthermore, Rafael Mariano Grossi, Director General of 
the IAEA, visited the ongoing mosquito pilot trial in Recife, 
Pernambuco, Brazil, where he participated in insect releases 
as part of an IAEA-supported programme to use the SIT to 
control Aedes mosquitoes in the neighbourhood of Brasilia 
Teimosa. The project is implemented by Moscamed Brasil 
and operates one of the first SIT facilities in the world to 
mass-rear and sterilize Aedes aegypti mosquitoes for release. 
Moscamed Brasil initiated this pilot project in October 2020, 
to demonstrate the feasibility of using the SIT to suppress 
Ae. aegypti populations, the main vector of chikungunya, 
dengue, and Zika. Recently the releases were increased to 
twice a week with immediate impact on the suppression of 
the wild insect population.  

 

IAEA Director General Rafael Mariano Grossi attends the Sterile Insect 
Release Ceremony for Dengue Mosquito Control Release during his offi-

cial visit to Brazil in July 2021 (Photo: D. Calma/IAEA). 

The Insect Pest Control Subprogramme also participated vir-
tually in a side event organized by the IAEA on ‘Contribu-
tion of Nuclear Science and Technology to Climate Change 
Adaptation’ at the United Nations Annual Conference on 
Climate Change (COP26). Participation included the presen-
tation of an animated infographic on ‘Using Nuclear Science 
to Control Pests’ and a session on ‘Management of Insect 
Pests – the Role of the Sterile Insect Technique’.  
Finally, I am pleased to inform our readers that a new coor-
dination research project (CRP) on ‘Improve the Mass-Rear-
ing of Lepidoptera Pests for SIT Programmes’ was just ap-
proved and the submission of research contract and agree-
ment proposals are open until 30 April 2022 (see announce-
ment with details in this newsletter). 
 
 
 
 

Rui Cardoso Pereira 
Head, Insect Pest Control Section  
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Staff 
Joint FAO/IAEA Centre of Nuclear Applications in Food and Agriculture 

Name Title Email Extension Location 

Qu LIANG Director Q.Liang@iaea.org  21610 Vienna 

 

Insect Pest Control Subprogramme 

Insect Pest Control Section, Joint FAO/IAEA Centre of Nuclear Techniques in Food and Agriculture 
P.O. Box 100, 1400 Vienna, Austria 

Tel.: (+) 43 1 2600 26077; Fax: (+) 43 1 26007 
Insect Pest Control Laboratory, FAO/IAEA Agriculture & Biotechnology Laboratories 

2444 Seibersdorf, Austria 
Tel.: (+) 43 1 2600 28404; Fax: (+) 43 1 26007 2874 

Name Title Email Extension Location 

Rui CARDOSO PEREIRA  Section Head R.Cardoso-Pereira@iaea.org 26077 Vienna 

Walther ENKERLIN Entomologist (Plant Pests) W.R.Enkerlin@iaea.org  26062 Vienna 

Maylen GÓMEZ Entomologist (Livestock and 
Human Health Pests) 

M.Gomez-Pacheco@iaea.org 21629  Vienna 

Daguang LU Entomologist (Plant Pests) D.Lu@iaea.org 25746 Vienna 

Svetlana PIEDRA CORDERO Programme Assistant S.Piedra-Cordero@iaea.org 21633 Vienna 

Elena ZDRAVEVSKA Team Assistant E.Zdravevska@iaea.org 21632 Vienna 

 
Marc VREYSEN Laboratory Head M.Vreysen@iaea.org 28404 Seibersdorf 

Adly ABD ALLA Virologist A.Abdalla@iaea.org 28425 Seibersdorf 

Kostas BOURTZIS Molecular Biologist K.Bourtzis@iaea.org 28423 Seibersdorf 

Jeremy BOUYER Medical Entomologist (Human 
Disease Vectors) 

J.Bouyer@iaea.org 28407 Seibersdorf 

Carlos CÁCERES Entomologist (Plant Pests) C.E.Caceres-Barrios@iaea.org 28413 Seibersdorf 

Danilo CARVALHO Molecular Biologist D.Carvalho@iaea.org 28438 Seibersdorf 

Chantel DE BEER  Research Entomologist (Live-
stock Pests) 

C.De-Beer@iaea.org  27321 Seibersdorf 

Vanessa DIAS Entomologist (Post-harvest) V.Dias-De-Castro@iaea.org 28450 Seibersdorf 

Robin GUILHOT Associate Research Officer R.Guilhot@iaea.org 27420 Seibersdorf 

Wadaka MAMAI Medical Entomologist (Rearing 
Specialist) 

W.Mamai@iaea.org 28429 Seibersdorf 

Hamidou MAIGA Medical Entomologist H.Maiga@iaea.org 28421 Seibersdorf 

Katerina NIKOLOULI Genetics (Medical Entomolo-
gist) 

K.Nikolouli@iaea.org 28756 Seibersdorf 

Hanano YAMADA Entomologist (Human Disease 
Vectors) 

H.Yamada@iaea.org 28429 Seibersdorf 

Stephanie BECKHAM Programme Assistant S.Beckham@iaea.org 28259 Seibersdorf 
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Forthcoming Events (2022) 
I. Research Coordination Meetings 
(RCMs) of FAO/IAEA Coordinated 
Research Projects (CRPs) 
Second RCM on Mosquito Irradiation, Sterilization and 
Quality Control. 18–22 July 2022, Vienna, Austria. 

First RCM on Improve the Mass-Rearing of Lepidoptera 
Pests for SIT Programmes. 5–9 September 2022, Vienna, 
Austria. 

Fourth RCM on Integration of the SIT with Biocontrol for 
Greenhouse Insect Pest Management. 8–12 November 2022, 
Sydney, Australia. 

Third RCM on Assessment of Simultaneous Application of 
SIT and MAT to Enhance Bactrocera Fruit Fly Manage-
ment. 20–24 November 2022, Sydney, Australia. 

II. Consultants and Expert Meetings 
FAO/IAEA Consultancy Meeting on Mosquito Male Perfor-
mance. 23–27 May 2022, Vienna, Austria. 

FAO/IAEA Consultancy Meeting on Guideline on Trans-
boundary Shipments of Sterile Insects. 13–17 June 2022,        
Vienna, Austria. 

III. Other Meetings/Events 
FAO/IAEA Regional Workshop on Challenges and Solu-
tions in the Implementation of SIT based Technologies 
against Aedes Vectors (under Regional TC Project 
RAS5082), co-organized with the National Environment 
Agency, Singapore. 12–19 January 2022 (virtual). 
FAO/IAEA Second Coordination Meeting on Enhancing 
Capacity for the Use of the Sterile Insect Technique as a 
Component of Mosquito Control Programmes (under Re-
gional TC Project RLA5083). 1–3 February 2022 (virtual). 
FAO/IAEA First Coordination Meeting on Enhancing Re-
gional Capacity for the Implementation of the Sterile Insect 
Technique as a Component for Area-Wide Tsetse and Tryp-
anosomosis Management (under Regional TC Project 
RAF5087). 7–11 March 2022, Vienna, Austria. 
FAO/IAEA Regional Stakeholder Engagement Meeting to 
Achieve Early Support to Sterile Insect Technique Pilot Tri-
als against Aedes Mosquitoes (under Regional TC Project 
RER5026). 4–6 April 2022, Bologna, Italy. 

FAO/IAEA Regional Training Course on Vector Control 
Needs Assessment, co-organized with the World Health Or-
ganization Regional Office for Europe (under Regional TC 
Project RER5026). 9–13 May 2022, Limassol, Cyprus. 

FAO/IAEA Workshop on Irradiation and Dosimetry. 14–15 
July 2022, Vienna, Austria. 

XXVI International Congress of Entomology. 17–22 July 
2022, Helsinki, Finland. 

11th International Symposium on Fruit Flies of Economic 
Importance. 14–18 November 2022, Sydney, Australia. 
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Past Events (2021) 
I. Research Coordination Meetings 
(RCMs) of FAO/IAEA Coordinated 
Research Projects (CRPs) 
Fourth RCM on Improved Field Performance of Sterile Male 
Lepidoptera to Ensure Success in SIT Programmes.                  
18–21 May 2021 (virtual).  

First RCM on Mosquito Radiation, Sterilization and Quality 
Control. 31 May–4 June 2021 (virtual). 

Third RCM on Integration of the SIT with Biocontrol for 
Greenhouse Insect Pest Management. 21–25 June 2021 (vir-
tual). 

Second RCM on Assessment of Simultaneous Application of 
SIT and MAT to Enhance Bactrocera Fruit Fly Management. 
28 June–2 July 2021 (virtual). 

Second RCM on Improvement of Colony Management in 
Insect Mass-rearing for SIT Applications. 30 August–3 Sep-
tember 2021 (virtual). 

Second RCM on Generic Approach for the Development of 
Genetic Sexing Strains for SIT Applications. 18–22 October 
2021, Vienna, Austria (hybrid). 

First RCM on Improving SIT Fruit Fly Field Programmes. 
1–5 November 2021 (virtual). 

II. Consultants and Expert Meetings 
FAO/IAEA Consultancy Meeting on Improving SIT Fruit Fly 
Field Programmes. 7–11 June 2021 (virtual). 

FAO/IAEA Consultancy Meeting on Rearing of Lepidoptera 
for SIT Application. 8–12 November 2021 (virtual). 

III. Other Meetings/Events 
FAO/IAEA First Coordination Meeting on Enhancing the Ca-
pacity to Integrate Sterile Insect Technique in the Effective 
Management of Invasive Aedes Mosquitoes (under Regional 
TC Project RER5026). 15–19 February 2021 (virtual). 

FAO/IAEA First Coordination Meeting on Enhancing Capac-
ity for the Use of the Sterile Insect Technique as a Component 
of Mosquito Control Programmes (under Regional TC Project 
RLA5083). 22–24 February 2021 (virtual). 

Fifteenth Session of the Commission on Phytosanitary 
Measures (CPM-15), International Plant Protection Conven-
tion, FAO. 16, 18 March and 1 April 2021 (virtual). 

FAO/IAEA Second Regional Coordination Meeting on 
Strengthening Food Security Through Efficient Pest Manage-
ment Schemes Implementing the Sterile Insect Technique as 
a Control Method (under Regional TC Project RLA5082).       
7 April 2021 (virtual). 

FAO/IAEA Second Regional Coordination Meeting on 
Strengthening the Regional Capacities in the Prevention and 
Progressive Control of Screwworm (under Regional TC Pro-
ject RLA5075). 8 April 2021 (virtual). 

FAO/IAEA Regional Workshop on State-of-the-Art Sterile 
Fruit Fly Shipping, Packing and Release Systems (under Re-
gional TC Project RLA5082). 16 April 2021 (virtual). 

FAO/IAEA Second Regional Coordination Meeting on Ad-
vancing and Expanding Area-Wide Integrated Management 
of Invasive Pests, Using Innovative Methodologies Including 
Atomic Energy Tools (under Regional TC Project RAS5090). 
19 May 2021 (virtual). 

FAO/IAEA Regional Training Course on SIT Components: 
‘Methods for Mass-Rearing and Irradiation of Aedes Mosqui-
toes’ (Module I) (under Regional TC Project RLA5083).    
15–18 June 2021 (virtual). 

FAO/IAEA Regional Workshop on Phytosanitary Schemes to 
Enable Fruit Exports Under the Framework of the WTO and 
the SPS Agreement (under Regional TC Project RLA5082). 
21 June–2 July 2021 (virtual). 

FAO/IAEA Regional Workshop on MEDNIP Database (un-
der Regional TC Project RAS5090). 26–28 July 2021 (vir-
tual). 

FAO/IAEA Regional Training Course on SIT Components: 
Mosquito Monitoring, Data Collection and Data Manage-
ment (Module II) (under Regional TC Project RLA5083).           
27–30 July 2021 (virtual). 

FAO/IAEA Regional Workshop on Managing Fruit Fly Sur-
veillance Networks Based on Risk Factors (under Regional 
TC Project RLA5082). 26 July–6 August 2021 (virtual). 

FAO/IAEA Regional Workshop on Communication Strate-
gies for the Use of the Sterile Insect Technique as a Compo-
nent of Mosquito Control (under Regional TC Project 
RLA5083). 3–5 and 9–11 November 2021 (virtual). 

FAO/IAEA Regional Training Course on Management and 
Statistical Analysis of Data Collected from Mark-Release-Re-
capture Studies for Aedes Mosquitoes in Preparation of SIT 
Pilot Trials (under Regional TC Project RER5026).                  
6–10 December 2021 (virtual). 
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Technical Cooperation Projects
The Insect Pest Control Subprogramme currently has technical responsibilities for the following technical cooperation projects 
that are managed by the IAEA’s Department of Technical Cooperation. They can be classed under four major topics, namely: 

• Biocontrol using radiation 
• Human disease vectors 
• Livestock pests  
• Plant pests 
 

Country Project 
Number  Ongoing National Projects Technical Officer 

Bolivia BOL5022 Reducing Fruit Fly Populations in Different Regions Introducing 
an Integrated Pest Management Approach Including the Use of 
the Sterile Insect Technique 

Walther Enkerlin 

Brazil BRA5061 Using the Sterile Insect Technique to Apply a Local Strain in the 
Control of Aedes aegypti (Phase II) 

Rui Cardoso Pereira 

Burkina Faso BKF5020 Strengthening the Insectarium to Create Agropastoral Areas Per-
manently Liberated from Tsetse Flies and Trypanosomiasis 

Adly Abdalla 

Cambodia KAM5006 Implementing Fruit Fly Surveillance and Control Using Area-
wide Integrated Pest Management 

Daguang Lu 

Chad CHD5007 Contributing to the Eradication of Glossina fuscipes fuscipes to 
Improve Food and Nutritional Security 

Chantel de Beer 

Chile CHI5051 Implementing Pilot Level of Sterile Insect Technique for Control 
of Lobesia botrana in Urban Areas 

Walther Enkerlin 

China CPR5026 Applying the Sterile Insect Technique as Part of an Area-wide In-
tegrated Pest Management Approach to Control Two Fruit Flies 

Daguang Lu 

Cuba CUB5021 Demonstrating the Feasibility of the Sterile Insect Technique in 
the Control of Vectors and Pests 

Rui Cardoso Pereira 

Dominican 
Republic 

DOM0006 Building and Strengthening the National Capacities and Providing 
General Support in Nuclear Science and Technology 

Walther Enkerlin 

Ecuador ECU5031 Enhancing the Application of the Sterile Insect Technique as Part 
of an Integrated Pest Management Approach to Maintain and Ex-
pand Fruit Fly Low Prevalence and Free Areas 

Walther Enkerlin 

Ecuador ECU5032 Building Capacity for Mass Rearing, Sterilization and Pilot Re-
lease of Aedes aegypti and Philornis downsi Males 

Maylen Gómez  
Walther Enkerlin  

Ethiopia ETH5022 Enhancing Livestock and Crop Production through Consolidated 
and Sustainable Control of Tsetse and Trypanosomosis to Con-
tribute to Food Security 

Adly Abdalla 

Fiji FIJ5003 Implementing Pesticide-Free Suppression and Management of 
Fruit Flies for Sustainable Fruit Production 

Daguang Lu 
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Grenada GRN0001 Building National Capacity through the Applications of Nuclear 
Technology 

Rui Cardoso Pereira 

Guatemala GUA5021 Strengthening National Capabilities for the Control of Agricul-
tural Pests Using Nuclear Technologies 

Walther Enkerlin 

Israel ISR5021 Assisting in the Development of a Strategy to Counteract Bac-
trocera zonata 

Walther Enkerlin 

Jamaica JAM5014 Establishing a Self-Contained Gamma Irradiation Facility for the 
Introduction of Sterile Insect Technique and Experimental Muta-
genesis and Diagnostic Technologies 

Rui Cardoso Pereira 

Libya LIB5014 Supporting Control of Fruit Flies by Establishing a Low Fruit Fly 
Prevalence Zone 

Daguang Lu 

Mauritius MAR5026 Sustaining the Suppression of Aedes albopictus in a Rural Area 
with Possible Extension to An Urban Dengue-Prone Locality 
through Integrated Vector Management Strategy 

Maylen Gómez 

Mexico MEX5032 Scaling Up the Sterile Insect Technique to Control Dengue Vec-
tors 

Kostas Bourtzis 

Morocco MOR5038 Strengthening the Use of the Sterile Insect Technique Walther Enkerlin 
Carlos Cáceres 

Palau PLW5003 Facilitating Sustainability and Ensuring Continuity of Area-wide 
Pest Management — Phase III 

Daguang Lu 

Senegal SEN5040 Strengthening National Capacities to Create a Tsetse-Free Zone 
Using the Sterile Insect Technique 

Marc Vreysen  

South Africa SAF5015 Supporting the Control of Nagana in South Africa Using an Area-
wide Integrated Pest Management Approach with a Sterile Insect 
Technique Component - Phase I 

Marc Vreysen 

South Africa SAF5017 Assessing the Sterile Insect Technique for Malaria Mosquitoes — 
Phase III 

Hanano Yamada 

Seychelles SEY5012 Establishing Area-wide Integrated Pest Management by Using the 
Sterile Insect Technique in Combination with Other Control 
Methods on the Suppression of the Melon Fly 

Rui Cardoso Pereira 

Sudan SUD5038 Implementing the Sterile Insect Technique for Integrated Control 
of Anopheles arabiensis, Phase II 

Adly Abdalla 

Turkey TUR5026 Conducting a Pilot Program on Integrated Management of Aedes 
aegypti Including Sterile Insect Technique 

Maylen Gómez 

United 
Republic of 
Tanzania 

URT5034 Implementing Pre-Operational Activities for the Elimination of 
Glossina swynnertoni through Area-wide Integrated Pest Man-
agement with a Sterile Insect Technique Component 

Chantel de Beer 

United  
Republic of 
Tanzania 

URT5035 Implementing the Sterile Insect Technique as Part of Area-wide 
Integrated Pest Management for Controlling Invasive Fruit Fly 
Populations  

Daguang Lu 
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Viet Nam VIE5021 Integration of the Sterile Insect Technique with Other Suppression 
Methods for Control of Bactrocera fruit flies in Dragon Fruit Pro-
duction 

Rui Cardoso Pereira 

 

  Ongoing Regional Projects  

Regional 
Africa 

RAF5074 Enhancing Capacity for Detection, Surveillance and Suppression 
of Exotic and Established Fruit Fly Species through Integration of 
Sterile Insect Technique with Other Suppression Methods 

Daguang Lu 

Regional 
Africa 

RAF5080 Supporting Area-wide Tsetse and Trypanosomosis Management 
to Improve Livestock Productivity - Phase IV 

Maylen Gómez 

Regional Asia 
& the Pacific 

RAS5082 Managing and Controlling Aedes Vector Populations Using the 
Sterile Insect Technique 

Marc Vreysen  
Hamidou Maiga 

Regional Asia 
& the Pacific 

RAS5086 Assessing the Efficiency of the Sterile Insect Technique for the 
Control of the Cocoa Pod Borer 

Marc Vreysen 

Regional Asia 
& the Pacific 

RAS5090 Advancing and Expanding Area-wide Integrated Management of 
Invasive Pests, Using Innovative Methodologies Including 
Atomic Energy Tools 

Walther Enkerlin 

Regional 
Europe 

RER5026 Enhancing the Capacity to Integrate Sterile Insect Technique in 
the Effective Management of Invasive Aedes Mosquitoes 

Wadaka Mamai 

Regional  
Latin  
America 

RLA5075 Strengthening the Regional Capacities in the Prevention and Pro-
gressive Control of Screwworm 

Walther Enkerlin 

Regional  
Latin  
America 

RLA5082 Strengthening Food Security through Efficient Pest Management 
Schemes Implementing the Sterile Insect Technique as a Control 
Method 

Walther Enkerlin 

Regional  
Latin  
America 

RLA5083 Enhancing Capacity for the Use of the Sterile Insect Technique as 
a Component of Mosquito Control Programs 

Maylen Gómez 

Regional  
Latin  
America 

RLA5084 Developing Human Resources and Building Capacity of Member 
States in the Application of Nuclear Technology to Agriculture 

Rui Cardoso Pereira 

 

  New National Projects in 2022  

Bangladesh BGD5035 Validating the Sterile Insect Technique as a Key Component of an 
Area-Wide Integrated Pest Management Programme Against Ae-
des aegypti in Dhaka 

Maylen Gómez 

Burkina Faso BKF5023 Implementing the Sterile Insect Technique to Reduce Wild Popu-
lations of Aedes aegypti and Tsetse 

Adly Abdalla 
Maylen Gómez 

Bolivia BOL5023 Fruit Fly Control in Bolivia Using Integrated Pest Management 
Including the Sterile Insect Technique 

Walther Enkerlin 

Chad CHD5011 Implementing the Sterile Insect Technique to Control Glossina 
fuscipes fuscipes — Phase II 

Adly Abdalla  
Chantel de Beer 

https://pcmf.iaea.org/Default.aspx?tabid=73&implProjectID=10271&module=Background&cmd=Open
https://pcmf.iaea.org/Default.aspx?tabid=73&implProjectID=10271&module=Background&cmd=Open
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Cameroon CMR5026 Supporting the National Fruit Fly Management Programme Daguang Lu  

China CPR5027 Demonstrating Feasibility of the Sterile Insect Technique in the 
Control of the Codling Moth, Cydia pomonella 

Walther Enkerlin 

Cyprus CYP5020 Developing a National Rapid Response Strategy for the Preven-
tion of the Establishment of the Asian Tiger Mosquito 

Jeremy Bouyer 

El Salvador ELS5015 Integrated Management of Fruit Flies using the Sterile Insect 
Technique to Establish Areas of Low Prevalence of Fruit Flies 

Walther Enkerlin 
Daguang Lu 

Ethiopia ETH5023 Enhancing Livestock and Crop Production through Consolidated 
and Sustainable Control of Tsetse and Trypanosomosis to Con-
tribute to Food Security 

Chantel de Beer 

Israel ISR5022 Establishing the Sterile Insect Technique Methodology for the 
Management of the False Codling Moth, Thaumatotibia leuco-
treta, And Enhancing Integrated Pest Management Against the 
Peach Fruit Fly, Bactrocera zonata 

Walther Enkerlin 

Mauritius MAR5028 Enhancing National Capabilities on the Suppression of Aedes Al-
bopictus in an Urban Locality Using the Sterile Insect Technique 
as Part of an Integrated Vector Management Strategy 

Maylen Gómez 

Myanmar MYA5029 Improving Fruit Yield and Quality by Using Sterile Insect Tech-
niques as Part of Area-Wide Integrated Pest Management of Fruit 
Flies in the Mandalay Region 

Daguang Lu 

Portugal POR5006 Integrating the Sterile Insect Technique in the Control of the In-
vasive Vector Mosquito Aedes albopictus 

Maylen Gómez 

Sudan SUD5042 Implementing the Sterile Insect Technique for Integrated Control 
of Anopheles arabiensis — Phase III 

Adly Abdalla 

Turkey TUR5027 Implementation of SIT for Suppression and Eradication of Medfly 
in Turkey 

Daguang Lu 

 

  New Regional Projects in 2022  

Regional 
Africa 

RAF5087 Enhancing Regional Capacity for the Implementation of the Ster-
ile Insect Technique as a Component for Area-Wide Tsetse and 
Trypanosomosis Management (AFRA) 

Maylen Gómez 

Regional Asia 
& the Pacific 

RAS5095 Enhancing the Capacity and the Utilization of the Sterile Insect 
Technique for Aedes Mosquito Control 

Marc Vreysen 

Regional Asia 
& the Pacific 

RAS5097 Strengthening and Harmonizing Surveillance and Suppression of 
Fruit Flies 

Daguang Lu  
Rui Cardoso Pereira 

Regional 
Latin Amer-
ica 

RLA5087 Validating the Sterile Insect Technique for the Control of the 
South American Fruit Fly (ARCAL) 

Walther Enkerlin 

Regional 
Latin Amer-
ica 

RLA5088 Advancing Surveillance and Progressive Control of the New 
World Screwworm Using the Sterile Insect Technique 

Walther Enkerlin 
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Highlights of Technical Cooperation 
Projects 

Enhancing Capacity for Detection, Surveil-
lance and Suppression of Exotic and Estab-
lished Fruit Fly Species through Integration 
of Sterile Insect Technique with other Sup-
pression Methods (RAF5074) 

Integrated Control of Bactrocera dorsalis with SIT 
in a Mango Orchard in Mauritius 
In Mauritius, fruit flies are key pests of fruits and cucurbits. 
The recently introduced the oriental fruit fly, Bactrocera 
dorsalis, is by far the most dominate fruit fly species in 
mango orchards followed by B. zonata, Ceratitis quilicii and 
C. capitata. It was first detected in Mauritius in 1996 and 
then declared eradicated in 1999. A second interception was 
made in 2013 and it was eradicated again in 2014. The insect 
reinvaded a third time in 2015 and since then, it has spread 
to the whole island. 

Fruit fly trap deployed in a mango orchard (photo: Preeaduth Sookar). 

A pilot study on the integrated control of B. dorsalis com-
bining the SIT with other control methods was carried out in 
an isolated mango orchard of about two hectares which is 
found in the west of the island. Another mango orchard, 
about 10 km away which received no treatment was taken as 
control. Since May 2020, ten fruit fly traps baited with me-
thyl eugenol and insecticide were placed inside each or-
chard. The traps were serviced on a fortnightly basis. 
Weekly application of modified waste brewery yeast mixed 
with insecticide started in June 2020 in the treated orchard. 
Mass-trapping of male B. dorsalis was done with the place-
ment of male annihilation technique (MAT) blocks impreg-
nated with methyl eugenol and malathion ultra-low volume 
(ULV). In November 2020, the fly population dropped be-
low 0.1 fly/trap/day, and the release of sterile flies was initi-
ated and carried out on a weekly basis. 

Ground releases at a density of 1 000 sterile male flies per 
hectare were carried out using paper bags till the end of the 
season in March 2021. Mango fruits were sampled from both 
orchards on a weekly basis and incubated in the laboratory 
to determine fruit fly infestation level. The percentage of 
mango fruits with fruit fly damage was reduced to less than 
five percent in the MAT-SIT treated orchard while infesta-
tion was above 40% in the untreated orchard. 

 

Advancing and Expanding Area-Wide Inte-
grated Management of Invasive Pests, Using 
Innovative Methodologies Including Atomic 
Energy Tools (RAS5090) 

Regional Coordination Meeting, 19 May 2021 (vir-
tual) 

 

The aim of the meeting was to present progress made in the 
implementation of project activities during 2020 and to re-
view the 2021 workplan. All project Member States (Israel, 
Jordan and the Palestinian Territories) participated. Despite 
the limitations imposed by the COVID-19 pandemic, a num-
ber of activities were implemented on-site by the Member 
States and through virtual means. 
The trapping network against invasive fruit fly species was 
set-up in the region and has been kept active as well as the 
surveillance efforts against the desert locust threat, red palm 
weevil and other invasive species such as the fall armyworm. 
The project supplied equipment and materials to the three 
Member States to support the surveillance networks against 
invasive quarantine insect pests threatening the region. 
The Middle East Database for Non-Indigenous Pests 
(MEDNIP), a regional phytosanitary platform, was very use-
ful in the exchange of information and preparedness against 
the desert locust. Jordan managed to contain the spread of 
the pest, therefore protecting Israel and the Palestinian Ter-
ritories. This is another clear example of the importance of 
regional cooperation against invasive transboundary insect 
pests. 
The meeting also reviewed the status of the suspension since 
December 2019 of sterile Mediterranean fruit fly releases 
over the citrus production areas in the Jordan Valley due to 
the high cost of the sterile flies supplied by a facility in Israel 
and the limitations resulting from the COVID-19 pandemic. 
A virtual workshop on the MEDNIP was also implemented 
from 26 to 28 July 2021 for training of the new project coun-
terparts from Jordan and the Palestinian Territories. 
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Using the Sterile Insect Technique to Apply 
a Local Strain in the Control of Aedes aegypti 
(BRA 5061) 

Nuclear Science to Control Mosquitoes. Director 
General Grossi's Visit to Brazil  
Brazil is a key IAEA partner, and the exchange of 
knowledge between the Agency and Brazilian experts in the 
peaceful uses of nuclear science can benefit both and be-
yond, Director General Rafael Mariano Grossi said during 
his visit to the country, where, among others, he visited an 
IAEA-supported project to use a nuclear technique to com-
bat mosquitoes that transmit Zika and dengue. 

Sterile Aedes aegypti male mosquitoes are being released weekly in a 
pilot project in the Brasilia Teimosa neighbourhood of Recife, Pernam-

buco (Photo: D. Calma/IAEA). 

The week-long visit, Mr Grossi’s first to Latin America 
since he took office in 2019, kicked off in the city of Recife, 
where he participated in insect releases as part of an IAEA-
supported programme to use the sterile insect technique 
(SIT) to control mosquitoes in the neighbourhood of Brasilia 
Teimosa. The SIT is a type of birth control for insects, where 
male insects are mass-reared and then sterilised using radia-
tion. They are then released in large numbers to mate with 
wild females, resulting in no offspring and therefore contrib-
uting to a decline over time in the mosquito population. The 
method has been used for decades to control agricultural 
pests such as the Mediterranean fruit fly and New World 
screwworm fly and has recently been developed against 
mosquitoes. 
The project implementing partner, Moscamed Brasil, pro-
vides one of the first SIT facilities in the world to mass-rear 
sterile Aedes aegypti mosquitoes for release, targeting two 
municipalities in the Brazilian states of Bahia and Pernam-
buco, which were particularly hard-hit by Zika in 2016. The 
IAEA has provided support to Moscamed Brasil since 2005 
and facilitated the transfer of a gamma cell irradiator in re-
cent years to scale up the production of sterile insects. 

“What we see here is nuclear science for development, im-
proving the lives of people,” Mr Grossi said in Recife. “The 
result of the pilot trials in Recife to use SIT to fight Zika, 
dengue and other diseases will be important not only to Bra-
zil, but worldwide.” 
Since October 2020, between 250 000 and 350 000 sterile 
males have been released weekly over a 60-hectare surface 
area. The releases – the first in an urban setting – have al-
ready resulted in a 19 percent reduction in the wild mosquito 
population in the area. Moscamed Brasil was designated an 
IAEA Collaborating Centre in 2018, and now provides ex-
perts and training for countries such as Mauritius, South Af-
rica and Thailand. 

Enhancing the Capacity to Integrate the 
Sterile Insect Technique in the Effective 
Management of Invasive Aedes Mosquitoes 
(RER5026) 

Group Fellowship on Field Quality Assessment of 
SIT and other Control Methods against Aedes Mos-
quitoes in Europe. 13–23 September 2021, Valencia, 
Spain 
With increasing trade and travel, several Aedes species have 
been introduced into Europe and are now spreading rapidly, 
becoming a widespread significant public health risk which 
needs to be effectively addressed, as testified by recent cases 
of autochthonous chikungunya and dengue transmission. 
However, most pest control operators operate without har-
monization of best control practices and coordination. As a 
result, the efficacy and the impact of vector control are often 
suboptimal and without any input from predictive models 
and novel control tools. Most often, novel control tools that 
require more engagement and investment are ignored. To 
protect the health of European citizens, higher efficacy of 
SIT and other control methods is the most pressing need. 
Therefore, the IAEA through TC Project RER5026 and the 
Aedes Invasive Mosquito (AIM) European Cooperation in 
Science and Technology (COST)/French MediLabSecure 
partners organized a joint group fellowship on ‘Field quality 
Assessment of SIT and other Control Methods against Aedes 
mosquitoes in Europe’. 
The fellowship was held in Valencia, Spain on 13–23 Sep-
tember 2021. This group fellowship provided participants 
with theoretical and practical knowledge on quality control 
requirements of integrated control measures including larvi-
cide, adulticide, sanitation and sterile insect technique (SIT) 
treatments. Participants and beneficiaries were European 
countries participating in RER5026 (Albania, Bulgaria, Cro-
atia, Cyprus, Greece, Portugal, Romania).  
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Managing and Controlling Aedes Vector 
Populations Using the Sterile Insect Tech-
nique (RAS5082) 

FAO/IAEA Workshop on the Design and Evalua-
tion of Mosquito Population Suppression Pilot Tri-
als including Epidemiological Analysis, 6–10 Sep-
tember 2021 (virtual) 
The overall objective of TC project RAS5082 is to provide 
capacity building to support the suppression of Aedes ae-
gypti and Aedes albopictus mosquito vector populations us-
ing SIT-based approaches. To achieve this objective, the 
project plans to support, among others, pilot trials of sterile 
male mosquito releases conducted in selected field sites. 
This workshop was arranged to provide opportunities for 
participating countries to learn and exchange experience and 
expertise in setting up such pilot trials. 

 

Participants of the Virtual Workshop on the ‘Design and Evaluation of 
Mosquito Population Suppression Pilot Trials including Epidemiologi-

cal Analysis’, 6–10 September 2021. 

The workshop was held virtually on 6–10 September 2021 
with 16 participants from 8 countries (Bangladesh, China, 
Indonesia, Malaysia, Philippines, Singapore, Sri Lanka, 
Thailand) as well as five experts from WHO, Singapore and 
Cuba. With a main focus on epidemiological endpoints, the 
purpose of the workshop was to: (1) discuss a model design 
for mosquito population suppression pilot trials in the Asian 
and Pacific region, (2) evaluate the recent pilot trials in the 
region. Special consideration was given to the constraints, 
gaps and challenges in the implementation of field pilot pro-
jects, and (3) promote awareness of area-wide integrated 
pest management approaches and the Phased Conditional 
Approach implementation strategy. The workshop consisted 
of (1) expert presentations on model designs for mosquito 
population suppression pilot trials, (2) updates and review of 
pilot trials in the region, and (3) interactive discussion by 
workshop participants on individual case studies. The work-
shop benefited from the WHO knowledge and experience on 
epidemiological assessment of new technologies against 
mosquito-borne diseases. Recommendations for epidemio-
logical trials were based on the joint WHO-IAEA Guidance 
Framework for Testing the Sterile Insect Technique as a 
Vector Control Tool against Aedes-Borne Diseases. 

Enhancing Capacity for the Use of the Ster-
ile Insect Technique as a Component of Mos-
quito Control Programs (RLA5083) 

Regional Training Course on SIT Components: 
Methods for Mass-Rearing and Irradiation of Ae-
des Mosquitoes, 15–18 June 2021 (virtual)  
The training course focused on technical aspects of mass-
rearing and irradiation of mosquitoes, as key components 
of the SIT package. The participants included 43 profes-
sionals and technical staff from 15 Member States of the 
Latin America and Caribbean region. Two experts, Mr 
Dongjing Zhang (Researcher from the Guangdong Pro-
vincial Engineering Technology Research Center for Dis-
eases-vectors Control, Sun Yat-sen University, China) 
and Ms Rachel Morreale (Applied Science and Technol-
ogies Manager at the Lee County Mosquito Control Dis-
trict, USA) also participated in the training. The objective 
of the training course was to develop and enhance 
knowledge, and capability on the following topics: (1) 
strain colonization and evaluation of life history traits; (2) 
the process flow of sterile male production; (3) critical 
factors impacting the dose-response in mosquito irradia-
tion and quality control of sterile males as part of the 
Phased Conditional Approach.  

 

Improved prototype of mosquito mass-rearing cages as part of recent 
developments and advances with the development of the mosquito SIT 

package at the Insect Pest Control Laboratory. 

https://pcmf.iaea.org/Default.aspx?tabid=73&implProjectID=10113&module=Background&cmd=Open
https://pcmf.iaea.org/Default.aspx?tabid=73&implProjectID=10113&module=Background&cmd=Open
https://pcmf.iaea.org/Default.aspx?tabid=73&implProjectID=10113&module=Background&cmd=Open
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In addition, staff of the Insect Pest Control Laboratory 
provided an update on the recent development and ad-
vances in terms of mosquito mass-rearing and irradiation. 
An exchange session was also held in which advanced 
countries on mosquito SIT such as Brazil, China, Cuba, 
and the USA shared the lessons learned and challenges 
faced during the implementation of their SIT pilot trials. 
These countries also shared their rearing and irradiation 
protocols with the participants. At the end of the training, 
the project's upcoming targets and priorities related to 
mass-rearing and irradiation topics targeting Aedes spe-
cies were discussed and agreed at the regional level. With 
this, the regional networking and capacities were 
strengthened and the information about SIT package at 
the regional level harmonized. 
Regional Training Course on SIT Components: 
Mosquito Monitoring, Data Collection and Data 
Management, 27–30 July 2021 (virtual) 
The training was held virtually as part of the prioritized ac-
tivities of TC Project RLA5083 for 2021. The agenda con-
sisted of theoretical and practical sessions covering the fol-
lowing topics: Mosquito biology and taxonomy, pilot site se-
lection and basic criteria, mosquito baseline data collection, 
trapping and sampling procedures, entomological indicators 
analysis, the use of Geographic Information System (GIS) 
and spatial data management in mosquito SIT pilot trials. 
During the practical session, participants were shown how 
to create a monitoring network for their SIT projects, gener-
ate population density maps, and create a GIS project to sup-
port the field data collection and data management. 

 

Example of a population density map showing the spatial distribution of 
mosquito eggs in a pilot area. 

The training was attended by 38 professionals including the 
counterparts and technical staff involved in field activities 
and data management from 15 Member States of Latin 
America and the Caribbean Region (i.e., Argentina, Baha-
mas, Bolivia, Brazil, Chile, Cuba, Ecuador, Guyana, 

Honduras, Jamaica, Nicaragua, Panama, Paraguay, Peru, 
and Uruguay). The experts Mr Carles Tur (TRAGSA Group, 
Spain) and Mr Danilo Carvalho (FAO/IAEA) guided the 
technical and practical sessions. The knowledge, skills, and 
key procedures shared during the training course were very 
useful to help Member States with the preparation of mos-
quito SIT field projects and will also contribute to harmonize 
field data collection and analysis. As a result, field infor-
mation can then be compared among Member States. At the 
end of the course, it was unanimously decided that the de-
velopment of a guideline on mosquito baseline data collec-
tion will be top priority to enable harmonizing field proce-
dures in SIT pilot trials in the Latin America and Caribbean 
region. 

Regional Workshop on Communication Strategies 
for the Use of the Sterile Insect Technique as Com-
ponent of Mosquito Control, 3–5 November 2021 
(Spanish Group), 9–11 November 2021 (English 
Group) (virtual) 
The workshop was conducted separately for Spanish-speak-
ing countries (3–5 November) and English-speaking coun-
tries (9–11 November). The objective of this workshop was 
to provide technical assistance to participating Member 
States on developing communication strategies and the im-
plementation plan for an effective engagement and mobili-
zation of the stakeholders as well as the local communities 
that using those strategies focused on SIT interventions for 
mosquito control. The Member States provided their status 
update, in addition to their progress and challenges faced 
with effectively engaging with key stakeholders, organiza-
tion partners, the community, and social groups during the 
process of assessing the SIT for mosquito control at the local 
level. Practical sessions were also organized to guide the 
Member States on the development of a stakeholders map 
and communication plans, as well as the different communi-
cation methods. 
During the event, technical discussions about appropriate 
methods and mechanisms took place, considering the legal 
and ethical aspects, to involve and properly inform the stake-
holders and the community about the project´s activities, its 
progress, and results after the SIT intervention. Thirty-five 
participants from different Latin America and Caribbean 
MSs attended the workshop including project counterparts, 
health project managers, and professionals, who have direct 
involvement in communication activities targeting mosquito 
control and the implementation of SIT pilot projects. The ex-
perts Ms Margaret Capurro (University of Sao Paulo, Brazil) 
and Ms Ariane Dor (National Council of Science and Tech-
nology (Conacyt)- Ecosur, Mexico) guided the technical and 
practical sessions in both languages. 
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Coordinated Research Projects (CRPs) 
Project Number Ongoing CRPs Project Officer 

D4.30.03 Integration of the SIT with Biocontrol for Greenhouse Insect Pest Manage-
ment (2017–2022) 

Carlos Cáceres 

D4.20.17 Improvement of Colony Management in Insect Mass-rearing for SIT Ap-
plications (2018–2023) 

Adly Abd Alla 

D4.10.27 Assessment of Simultaneous Application of SIT and MAT to Enhance Bac-
trocera Fruit Fly Management (2019–2024) 

Rui Cardoso Pereira 

D4.40.03 Generic Approach for the Development of Genetic Sexing Strains for SIT 
Applications (2019–2024) 

Kostas Bourtzis 

D4.40.04 Mosquito Radiation, Sterilization and Quality Control (2020–2025) Jeremy Bouyer 

D4.10.29 Improving Rearing, Handling, and Field Components for Fruit Fly SIT Ap-
plication (2021–2026) 

Walther Enkerlin 

D4.10.28 Improve the Mass-Rearing of Lepidoptera Pests for SIT Programmes 
(2022–2027) 

Daguang Lu 

Second RCM on Assessment of Simultane-
ous Application of SIT and MAT to Enhance 
Bactrocera Fruit Fly Management. 28–30 
June 2021 (virtual) 

The RCM was held virtually with 38 research contract and 
agreement holders, as well as observers from Australia, 
Bangladesh, Brazil, China, Czech Republic, France, India, 
Israel, Malaysia, Mauritius, New Zealand, Pakistan, South 
Africa, Thailand, United States of America, Viet Nam and 
the International Centre of Insect Physiology and Ecology 
(ICIPE).  

 

Carambola fruit fly infesting the host that give its common name. 

The participants delivered 20 presentations on the progress 
with their research activities. The presentations covered all 
six research themes of the CRP, including, (1) pre-release 
treatment methodology for reduced lure response; (2) effects 
of pre-release treatments on fly performance; (3) novel at-
tractants - microbiota, cuticular lipids, and plant extracts; (4) 
selection for non-responders; (5) mechanisms of lure re-
sponse and (6) semi-field and field assessments of SIT +/- 
MAT. The Logical Framework and individual five-year 
workplan were also reviewed during the meeting. Nine peer 
reviewed scientific papers were published during the past 
two years. 

Second RCM on Improvement of Colony 
Management in Insect Mass-rearing for SIT 
Applications. 30 August–3 September 2021 
(virtual) 

The RCM was held virtually with 21 participants and 29 ob-
servers from 18 countries including Argentina, Australia, 
Brazil, Burkina Faso, Cameroon, Canada, France, Germany, 
Greece, Guatemala, Israel, Italy, Kenya, Mexico, Nether-
lands, Spain, United Republic of Tanzania and United States 
of America. 
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Outlines of the meta-transcriptomic approach used to identify insect 
symbiont and pathogen in the frame of the CRP presented by Dr George 

Tsiamis in the 2nd RCM virtual meeting. 

The first two days of the meeting were devoted to presenta-
tions whereas during the remainder of the meeting the par-
ticipants discussed the major achievements and the recom-
mendations in three working groups online on tsetse, fruit 
flies and insect pathogens. During the discussion it was con-
cluded that the CRP made important progress in developing 
new GSS of the Mediterranean fruit fly to facilitate the re-
freshment of the colony with wild materials as well as de-
veloping and evaluating bi-environmental cage. In addition, 
the discovery of new viruses in fruit flies and tsetse was 
highlighted. Moreover, the complete genome of several gut 
bacterium has been initiated.  

Second RCM on Generic Approach for the 
Development of Genetic Sexing Strains for 
SIT Applications. 18–22 October 2021, Vi-
enna, Austria (hybrid) 

The RCM was held in Vienna and attended by 24 scientists 
from Argentina, Australia, Cameroon, Canada, China, 
Czech Republic, France, Germany, Greece, Guatemala, Is-
rael, Italy, Mexico, Pakistan, South Africa, Switzerland, 
Thailand, United Kingdom and United States of America, 
with 13 of them participated in person. In addition, 24 ob-
servers from Argentina, Australia, France, Germany, 
Greece, Israel, Italy, Netherlands, Thailand, United King-
dom and United States of America attended this meeting, 
with 6 of them attended in person.  
Twenty-six scientific communications on modern biotech-
nology methods with the main emphasis being on the iden-
tification and characterization of genes that can be used as 
selectable markers for the construction of genetic sexing 
strains (GSS) were presented at the meeting. In addition, 
there were presentations on how modern biotechnology 
methods can be applied for the insertion of specific se-
quences in or near to male determining regions as well as on 
the characterization of maleness factors and sex determina-
tion pathways of insect pests and disease vectors targeted by 
sterile insect technique applications.  

Participants of the Second RCM on Generic approach for the develop-
ment of genetic sexing strains for SIT applications, Vienna, Austria. 

During the discussion it was concluded that the CRP has 
been very productive, despite the pandemic posed by 
COVID-19, since several genes encoding for visible traits 
were identified and some of them (e.g. the white pupae gene) 
were shown to be suitable as generic markers for the con-
struction of GSS for at least some of the SIT targeted teph-
ritid species. 
 

First RCM on Improving Rearing, Han-
dling, and Field Components for Fruit Fly 
SIT Application. 1–5 November 2021 (vir-
tual) 

Fruit flies are one of the most destructive pests affecting pro-
duction and international trade of fruits and vegetables 
worldwide. As such, fruit fly pests are a significant con-
straint in reaching the sustainable development goals of the 
UN by affecting food security and safety as well as poverty 
reduction and the environment. 
In the past decades the sterile insect technique (SIT) has 
been successfully incorporated in integrated fruit fly man-
agement against some of the most important fruit fly pests. 
The SIT has been used for pest exclusion, containment, sup-
pression, and eradication. Examples of successful high im-
pact SIT interventions against fruit fly pests include opera-
tional programmes in Argentina, Australia, Chile, Croatia, 
Guatemala, Israel, Mauritius, Mexico, Peru, Spain, Thailand 
and the USA. 
Nevertheless, technological gaps, lack of harmonization of 
technologies and tools, and lagging adaptation of technolog-
ical innovations have been observed in operational pro-
grammes in Member States. This situation applies to various 
components of SIT used against fruit fly pests, including col-
ony management, mass-rearing of insects, sterilization and 
post-irradiation handling and release. It can also be observed 
in field components including surveillance systems and pop-
ulation suppression methods. Applied research is required to 
adopt these novel technologies in more operational pro-
grammes and to improve cost effectiveness. 
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Mediterranean fruit fly breeding colonies at El Pino Guatemala (photo: 
Programa Moscamed Guatemala). 

Optimization and harmonization of SIT will further provide 
comparative advantages to this nuclear based technology.  
To address this situation, a virtual consultancy meeting was 
held from 7–11 June 2021. The consultants together with 

staff of the Insect Pest Control Section of the Joint 
FAO/IAEA Centre, formulated a proposal for a new five-
year CRP entitled ‘Improving Rearing, Handling, and Field 
Components for Fruit Fly SIT Application’. The proposal 
was approved by the IAEA’s Research Contract Administra-
tion and the first Research Coordination Meeting of the CRP 
was held virtually from 1–5 November 2021. It was attended 
virtually by 19 scientists of research institutes from Argen-
tina, Australia, Brazil, Burkina Faso, Guatemala, Israel, 
Mauritius, Mexico, South Africa, Spain, United States of 
America, and Viet Nam. In addition, the virtual meeting al-
lowed for the participation of additional 61 observers, which 
was beneficial for the institution’s research groups. The the-
matic research areas were grouped into three major catego-
ries each with specific research topics: 1) Production Process 
(genetic sexing strains (GSS) and gel diets), 2) Post-produc-
tion Process (supplements and sterile fly release) and 3) 
Field Operations (trapping and bait stations).  
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Developments at the Insect Pest Control  
Laboratory (IPCL)

Genetics and Molecular Biology 

Aedes aegypti Red-Eye Genetic Sexing Strain Intro-
gressed Into Different Genomic Backgrounds 

Aedes aegypti is a major vector of arthropod-borne viruses 
(arboviruses) with detrimental effects for the society and 
economy of the affected countries. Population suppression 
strategies, such as the sterile insect technique (SIT) as a com-
ponent of area-wide integrated pest management (AW-IPM) 
programmes, have been suggested as a sustainable alterna-
tive to the control methods applied to date, which are largely 
based on insecticides. Mosquito SIT requires an efficient 
and robust method for sex separation since female mosqui-
toes are the ones that bite, blood feed, and potentially trans-
mit the pathogens. 
A genetic sexing strain (GSS) that is based on a red eye mor-
phological marker was recently developed which allows the 
separation of black-eye males from red-eye females. The Ae. 
aegypti Red-eye GSS has been developed using classical ge-
netics and its quality control profile demonstrated its re-
markable performance and genetic stability under laboratory 
conditions (Koskinioti et al., 2021. 
https://doi.org/10.1098/rstb.2019.0808). An irradiation-
based inversion (Inv35) was introduced in the GSS resulting 
in improved genetic stability and drastically reduced proba-
bility of female contaminants in the male release batches 
(Augustinos et al., 2020. https://doi.org/10.1186/s12863-
020-00949-w).  

 

Recombination frequencies of Aedes aegypti red-eye genetic sexing 
strain (RGSS) introgressed into two different genomic backgrounds 

(Pop1 and Pop2) with and without Inv35. 

It has been suggested that population suppression pro-
grammes, which are based on the release of sterile males, 
should ideally use strains of local origin. This will not only 

maximize the successful matings between released males 
and wild females, but it will also address potential biosafety 
and biosecurity concerns by the public stakeholders. So, any 
future operational SIT programme that will employ the Red-
eye GSS (either with or without the inversion) should ideally 
be carrying the local genomic background of the targeted 
population.  
To address these important points, we received six different 
Ae. aegypti wild populations and, through a series of genetic 
crosses, we introgressed the red eye mutation and the inver-
sion Inv35 lines into the new genomic backgrounds. The in-
trogression scheme ensured that the strains produced were 
carrying about 99% of the local genomic background. We 
investigated whether the different genomic backgrounds af-
fected the genetic sexing features and the recombination fre-
quencies in the newly developed GSS with and without the 
inversion. Our results indicate that the genetic sexing prop-
erties of the strains were not affected, and the recombination 
events were drastically suppressed in all Inv35 GSS strains, 
thus ruling out the possibility of increased recombination at-
tributed to the local genomic background. Maintaining the 
local background also minimizes any potential mating in-
compatibility effects and enhances the odds for increased 
male mating competitiveness. In addition, release of mos-
quitoes that carry the same genomic background to their wild 
counterparts addresses any potential biosafety concern and 
significantly enhances the public acceptance towards AW-
IPM programmes with an SIT component. 

Aedes aegypti red eye Gene 

The red eye colour of Aedes aegypti is a naturally occurring 
mutation (the wild type colour is black). Genetic analysis has 
shown that the gene responsible for this phenotypic trait is 
recessive, sex-linked (mapped to chromosome I) and it pre-
sents full penetrance and expressivity. It has also been shown 
that the red eye (re) gene is closely linked to the M locus, and 
the genetic distance has been estimated to 2-3 cM. Despite 
this prior knowledge, the causal gene for the red eye pheno-
type in Ae. aegypti was not known until recently.  
Aedes aegypti presents a low per megabase recombination 
rate and its chromosomes are dominated by large regions of 
suppressed recombination. In the frame of the coordinated 
research project (CRP) on ‘Generic approach for the devel-
opment of genetic sexing strains for SIT applications’ and in 
collaboration with Prof. Jake Tu’s research group (Virginia 
Tech, member of the CRP), a marker-assisted-mapping 
(MAM) strategy was developed that allows for screening and 
genotyping of the rare but informative recombinants, thus en-
hancing the resolution and signal-to-noise ratio and 

https://doi.org/10.1186/s12863-020-00949-w
https://doi.org/10.1186/s12863-020-00949-w
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overcoming the low recombination rate barriers (Chen et al., 
2021. https://doi.org/10.1101/2021.04.29.442065).  
Using MAM, the re locus was mapped to the region between 
271 Mbp and 278 Mbp of chromosome I and the possible red 
eye gene candidates included in this area were evaluated. Us-
ing introgressed Ae. aegypti red-eye GSS in different ge-
nomic backgrounds, genome sequencing, bioinformatics, 
and functional genetics approaches, it was determined that 
cardinal is the causal gene of the red eye phenotype, which 
also confirms reports on diamond back moth Plutella xy-
lostella. The cardinal gene encodes a peroxidase which cata-
lyzes the formation of the eye pigment xanthommatin from 
3-hydroxykynurenine in the ommochrome synthesis path-
way and its identification in Ae. aegypti will assist in the de-
velopment of GSS for several mosquito species, including 
Aedes albopictus and Anopheles species. 

Aedes albopictus Associated Microbiota and Radia-
tion 

Aedes albopictus represents a vector species of highly path-
ogenic arboviruses such as dengue, Zika and chikungunya. 
The AW-IPM approaches with an SIT component have been 
proposed for the population suppression of this major mos-
quito vector species. A key factor for the successful imple-
mentation of SIT is the availability of high-quality sterile 
males with the necessary longevity, flight ability and mating 
competitiveness which would allow them to compete with 
wild males for mating with wild females resulting in the sup-
pression of the target population.  
During the last two decades, a large number of studies have 
indicated that the gut-associated microbiota, and particularly 
the gut bacteriome, has an important role in the overall biol-
ogy and ecology of insect host species. In addition, it has 
been shown with fruit flies that (a) radiation may affect the 
gut-associated bacterial communities both qualitatively and 
quantitatively and (b) the use of gut-associated bacterial spe-
cies as probiotics may restore ecological fitness and biolog-
ical quality of insects.  
Given our prior knowledge on fruit flies, we assessed the ef-
fect of radiation on the gut-associated bacterial community 
of Ae. albopictus pupae and 1- and 4-day-old males and fe-
males using 16S rRNA gene-based next generation sequenc-
ing (NGS) and quantitative PCR (qPCR) approaches (Zhang 
et al., 2021. https://doi.org/10.3389/fmicb.2021.671699). 
The analysis indicated that radiation, age, and diet affect the 
structure of the bacterial community as well as the density 
levels of bacterial species with age being the factor with the 
most impact on bacterial diversity and structure of the gut-
associated community in both pupae and adults. It also 
showed that Aeromonas is present in higher density in males 
samples compared to pupal and female samples and that ir-
radiation results to increased levels of both Aeromonas and 
Elizabethkingia suggesting that gut-associated symbionts 
should be further characterized and potentially harnessed in 
support of mosquito mass-rearing and SIT applications. 

Plant Pests 

Sterilization Doses for Genetic Sexing and Bisexual 
Strains of Anstrepha fraterculus (Morphotype 1) 

The South American fruit fly, Anastrepha fraterculus, is a 
pest that has a major impact on the fruit industry in South 
America. The SIT can be an additional component to man-
age this pest on an area-wide basis. Significant advances 
have been made with the development of an artificial rearing 
system that allows a rapid build-up of the colony and a pro-
duction of larger number sterile flies that could be used to 
satisfy the demand of pilot-programmes against this pest. As 
reported in a previous newsletter, a genetic sexing strain 
(GSS) of A. fraterculus has been developed at the IPCL that 
is based on pupal colour dimorphism, i.e., the adult males 
emerge from brown pupae, whereas the females emerge 
from black pupae. Using this pupal colour phenotype, the 
females can be easily separated from the males allowing 
male-only releases in the field. This A. fraterculus GSS was 
developed from a laboratory population of the A. fraterculus 
morphotype 1, i.e. the population that is distributed in south-
ern and northern Argentina. Ms Paloma Della Giustina, a 
fellow from Brazil has been assisting with an assessment of 
the effect of radiation on the GSS in comparison with the 
wild type strain from Vacaria, in southern Brazil. The exper-
iment was carried out under an oxygen-reduced atmosphere, 
which is a commonly used protocol to protect fruit flies’ pu-
pae during irradiation treatment to minimize the impact on 
sterile male fly quality.  

 

Dose-response curve for fertility (egg hatch) from crosses between fer-
tile female Anastrepha fraterculus and males from a genetic sexing strain 

(GSS) and a bisexual strain (Vacaria) irradiated under hypoxia 
(Giustina et al., 2021. https://doi.org/10.3390/insects12040308). 

This study tested a range of gamma radiation doses admin-
istered to pupae from a bisexual strain and the new GSS un-
der hypoxia. Complete sterilization was achieved with a 
dose of 80 Gy. The quality of the sterile insects in terms of 
adult emergence was similar between strains, but slightly 
lower in comparison with an untreated control group. This 
information becomes valuable for the implementation of SIT 
against A. fraterculus in the region. 
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Developing the SIT Package for the Spotted Wing 
Drosophila (SWD) 

Sterilization of Drosophila suzukii (SWD) males and fe-
males has been studied previously using isotopic irradiators. 
In this study, we compared the effects of gamma rays and X-
rays on SWD induced sterility and sterile male quality. To 
this end, a self-contained 60Co irradiator (Foss 812; Foss 
Therapy Services, CA, USA) and an X-ray blood irradiator 
(Raycell MK2; Best Theratronics, ON, Canada) were used. 
The radiation source did not affect the level of sterility after 
irradiation of the pupae with 170 and 220 Gy under low ox-
ygen conditions. These were the doses initially proposed for 
SWD suppression and eradication strategies in a previous 
study (Sassù et al., 2019. https://doi.org/10.1371jour-
nal.pone.0226582). In addition, no effect of the radiation 
source was observed on fly emergence and sex ratio, flight 
ability, survival under stress, and mating competitiveness.  

 

Drosophila suzukii adult emergence and flight ability after irradiation of 
the pupae (two doses, 170 and 220 Gy, using the gamma and X radiation 

sources) or without irradiation (controls=0 Gy). 

In addition to the conclusion that X-ray irradiation could be 
a good alternative to gamma irradiation for SWD steriliza-
tion, this project has stimulated the development of quality 
control protocols for SWD, that will be described in a future 
publication. Further developments to evaluate the competi-
tiveness of mass-reared sterile male SWD as compared with 
wild males under semi-natural conditions are still ongoing. 
For this purpose, a wild SWD population was established 
this summer from individuals collected on black elderberries 
in Lower Austria. In addition, a second upcoming publica-
tion will provide guidelines for mass-rearing and irradiation 
protocols adapted to SWD.  

The FAO/IAEA/USDA Phytosanitary Treatment 
Project 

The large-scale confirmatory tests evaluating the efficacy of 
a phytosanitary cold treatment for Zeugodacus tau (senso 
latu) were completed. A total of 36 512 third instars infest-
ing navel oranges that were exposed to a cold treatment of < 
1.7ºC for 22 days yielded four survivors that failed to emerge 
as fully formed adults. A manuscript summarizing these re-
sults has been submitted for publication. 
Research evaluating dose rate effects on phytosanitary irra-
diation efficacy for Ceratitis capitata was completed. The 
phytosanitary irradiation treatment of 100 Gy proved to be 
effective against third instar C. capitata infesting mandarins 
regardless of dose rate. Significant dose distribution differ-
ences were observed while conducting dose rate experi-
ments using a Foss 812 gamma irradiator. A paper summa-
rizing these findings has been drafted and will discuss criti-
cal dosimetry aspects that are relevant for further studies 
evaluating dose rate effects on phytosanitary irradiation ef-
ficacy.   

 

Mr Jonathan Aguilar (left), Ms Jennifer Andrade (center), and Ms 
Inajara Viana (right) dissecting blueberries infested with Drosophila su-

zukii for phytosanitary irradiation research. 
Confirmatory large-scale tests on phytosanitary irradiation 
for Drosophila suzukii have been conducted to validate the 
radiation dose of 80 Gy. Naturally infested blueberries con-
taining pharate adults, the most tolerant stage of D. suzukii 

https://doi.org/10.1371journal.pone.0226582
https://doi.org/10.1371journal.pone.0226582
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associated with the fruit, were irradiated with 80 Gy of 
gamma rays and held in the laboratory to assess adult emer-
gence, mating, and oviposition. A total of 26 030 pupae were 
treated. A few emerged irradiated adults were able to lay 
eggs, but these did not hatch, indicating no development to 
an F1 generation. Currently, there are neither adopted irradi-
ation treatment schedules nor sufficient phytosanitary irradi-
ation studies to support irradiation treatment schedules for 
D. suzukii. Results generated from this project have the po-
tential to support an irradiation treatment recommendation 
to the Technical Panel on Phytosanitary Treatments (TPPT) 
of the International Plant Protection Convention (IPPC) that, 
if approved and adopted, could benefit the Member States of 
the FAO and IAEA. 

Livestock Pests 

Attempts for Isolation and Purification of Iflavirus 
and Negevirus Particles in Glossina morsitans mor-
sitans 

It is known that some tsetse fly species such as Glossina 
morsitans morsitans and Glossina morsitans centralis har-
bour two RNA viruses (Iflavirus and Negevirus) in addition 
to the four symbiont bacteria. The impact of these viruses on 
tsetse rearing is under-investigation.  

 

Purified viral particles isolated from Glossina morsitans morsitans in-
fected with Iflavirus and Negevirus observed under electron microscope 

(scale bar 20nm). 

To better identify these viruses, attempts were made to iso-
late and purify the virus particles from G. morsitans morsi-
tans using a sucrose gradient ultra-centrifugation method. 
Purified viruses were observed under a transmission electron 
microscope. The observed viral particles were morphologi-
cally similar to Iflavirus detected in honeybees. PCR result 
confirmed the presents of Iflavirus and Negevirus and there-
fore further steps are needed to separate the two virus parti-
cles. This work was conducted by Ms Hannah Huditz, a PhD 
student from Austria in collaboration with Prof. Monique 
van Oers, Wageningen University.  

Analysis of the Impact of Spiroplasma Infection on 
Wiggleshworthia and Trypanosoma Density 

Tsetse flies are known to harbour three obligatory symbi-
onts (Wigglesworthia, Sodalis and Wolbachia) and a fourth 
symbiont, Spiroplasma, was recently discovered, but does 
not have yet a well-defined role. However, we reported in 
the previous newsletter 97 that Spiroplasma infections have 
a negative impact on the productivity of Glossina fuscipes 
fuscipes laboratory colonies. 

 

 

Interaction between Spiroplasma infection on Trypanosoma (above) and 
Wigglesworthia (below). 

Moreover, we reported that Spiroplasma infection is prev-
alent in wild Glossina fuscipes fuscipes and Glossina 
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tachinoides populations. The interaction between Spiro-
plasma and the other symbionts (Wigglesworthia, Sodalis 
and Wolbachia), the salivary gland hypertrophy virus 
(SGHV) and Trypanosoma spp. remains however, to be 
elucidated. To explore these interactions, we screened wild 
populations of G. tachinoides collected in Burkina Faso and 
Ghana for the infection status of these organisms. The re-
sults indicated the absence of Sodalis, Wolbachia and 
SGHV, but some flies were infected with Spiroplasma or 
Trypanosoma or with both. We analysed the impact of Spi-
roplasma infection on Trypanosoma and Wigglesworthia 
density in wild G. tachinoides using relative qPCR. The re-
sults indicate no significant impact of Spiroplasma infec-
tions on densities of Trypanosoma and Wigglesworthia.  

The Foss Model 812 60Co Self-contained Irradiator 
used in Tsetse SIT 

The Foss Model 812 60Co is a self-contained gamma irradia-
tor and a new addition to the irradiator resources of the IPCL. 
The system has a large capacity and can deliver variable dose 
rates. The model has three separate 60Co rods that can be uti-
lized individually or in combination. The samples can be po-
sitioned on three turntables of various diameters and dose 
rates can be attenuated up to eight times providing dose rates 
from milliSv to kiloSv per minute. 
As the success of the SIT depends on the release of compet-
itive sterile males into the natural habitat of the species tar-
geted for control, it was necessary to assess the sterility and 
quality of the males that emerged from pupae irradiated with 
the Foss 812 irradiator.  
The characterization and dose-mapping of the Foss 812 were 
done by Mr Yeudiel Gomez Simuta, a consultant from the 
Moscafrut Programme, Mexico (Gomez-Simuta et al, 2021, 
doi.org/10.1016/j.apradiso.2021.109859). Following this 
work, tsetse pupae were irradiated in air and at room temper-
ature inside a pupal shipment box with a target minimum 
dose of 118 Gy. The box was placed in the vertical position. 
The pupae were exposed to all three 60Co sources in the turn-
table three position, which led to a dose rate of 78.63 Gy/min. 
To monitor the radiation dose, HD-V2 Gafchromic films 
(mean uncertainty 4.36% at 95% CI) were placed in small 
white envelopes at three different levels of the box, i.e. at the 
bottom, middle and top of the pupal shipment box (see fig-
ure). An optical density meter (DoseReader 4, RadGen, Bu-
dapest, Hungary) was used to read the HD-V2 films, 24 h 
after exposure. Pupae samples that were placed with the HD-
V2 films at the bottom, middle and top of the pupal shipment 
box were collected for adult emergence and sterility assess-
ment.  
From the HD-V2 film readings, the lowest dose of 103 Gy 
was observed at the bottom of the shipment box and the high-
est dose of 142 Gy at the top. On average, the pupae in the 
box received a dose of 120±6.0 Gy, 131±8.3 Gy, and 130±6.9 
Gy at the bottom, in the middle and at the top, respectively, 
with a minimum target dose of 118 Gy.  

 

Ms Arooj Nawaz preparing the male Glossina palpalis gambiensis pu-
pae to be sterilised with the Foss 812 gamma irradiator. 

Average emergence rates of 75±7.9% to 77±6.1% were ob-
served for the pupae sampled from the bottom, middle and 
top of the pupal shipment box and were not significantly dif-
ferent. The males that emerged from the selected pupae were 
then mated at a 1:1 ratio with virgin females. The female pro-
duction was followed for 60 days and the induced sterility 
determined. The lowest induced sterility (92.8%) was rec-
orded in females that had been mated with males that origi-
nated from the bottom of the box. On average the induced 
sterility of females was the lowest when mated with males 
selected from the bottom of the box (96.7±1.9%) followed 
by males from the middle (97.7±1.4%) and the highest for 
males selected from the top of the box (98.9±1.2). Because 
of the unavoidable dose variability within the canister, high-
lighted again with the data above, many of the pupae re-
ceived a too high radiation dose and this will decrease male 
quality and competitiveness.  
The Foss 812 is currently being used for the sterilisation of 
G. palpalis gambiensis pupae that are shipped to the tsetse 
eradication programme in Senegal twice a week. The target 
minimum dose was adjusted to 108 Gy, to reduce the over 
exposure and an 10% increase in effective sterile flies were 
reported from the programme in Senegal. 

Protocol for the Sex Sorting of Tsetse Pupae with the 
Near Infrared Pupal Sex Sorter  

With the newly developed Near InfraRed Pupae Sex Sorter 
(NIRPSS), sex separation of tsetse pupae is now possible and 
is now routinely being used for the Glossina palpalis gambi-
ensis eradication programme in Senegal. The pupae can now 
be sorted five days before emergence of the adults and the 
male pupae can be shipped long distance without using low 
temperature conditions to prevent emergence. As a result, a 
20% increase in male quality has been recorded in the Sene-
gal programme. The sorting protocol is available for G. p. 
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gambiensis pupae that are incubated at a constant tempera-
ture of 25°C and relative humidity of 80%. They can be 
sorted with an accuracy of 90% when the pupae are 24 days 
old, or about 6 days before emergence.  

 

Ms Olga Soukia collecting the ‘fliers’ during the tsetse flight propensity 
quality control test, to assess the effect of the Near InfraRed Pupae Sex 

Sorter on the quality of the male tsetse flies. 

The sorting protocol was also evaluated with the tsetse spe-
cies Glossina pallidipes, a target vector in Ethiopia and 
Glossina fuscipes fuscipes a target vector in Chad. The pupae 
that were sorted were all deposited within a 10-hour period 
and incubated at a constant temperature of 25°C and relative 
humidity of 80%. The pupae were sorted daily with the 
NIRPSS when they were between 22-26 days old. A mela-
nised to non-melanised ratio of 7:3 was needed to achieve 
90% sexing accuracy, and this was obtained for G. pallidipes 
and G. f. fuscipes pupae sorted when they were 24 and 26 
days old, respectively. Subsequently, the effect of NIRPSS 
on the quality of the males was also evaluated and no signif-
icant wing damage could be found and there was no signifi-
cant negative affect on the male’s ability to fly in both spe-
cies.  
The NIRPSS sorting protocol for three tsetse species is now 
available and will soon be expanded to include also Glossina 
brevipalpis a target vector in southern Africa. 

Human Disease Vectors 

Efficiency Assessment of the Wolbaki™ and the 
FAO/IAEA Mass-rearing Rack  

The operational success of the SIT as a component of area-
wide integrated pest management (AW-IPM) depends on 
being able to continuously produce and release good quality 
sterile males in large enough numbers to achieve appropriate 
sterile-to-wild male ratios. Since 2004, following the request 
from FAO and IAEA Member States, IPCL has been devel-
oping a package of equipment and protocols for the applica-
tion of the SIT against disease transmitting mosquitoes. Sig-
nificant progress has been made in the development of such 
equipment and protocols and several SIT pilot trials are now 

ongoing in various countries around the world. However, for 
the economic viability and sustainability of these SIT pro-
grammes, efforts are needed to improve the existing technol-
ogies to reduce the cost of sterile male production and in-
crease their efficiency. 

 

The two larval rearing rack systems that were assessed at the IPCL. 

The Chinese Company Wolbaki Biotech has developed a 
new larval mass-rearing rack prototype (Model WBK-
P0003-V2) based on the FAO/IAEA rack model (see figure) 
to mass-rear Aedes albopictus. This Wolbaki model consists 
of a mechanized stainless-steel rack able to hold up to 100 
larval rearing trays (smaller than the FAO/IAEA trays). 
Trays are stacked in two blocks of 50 each in the whole rack 
that covers an area of 1.1 m2 in comparison to 0.71 m2 for 
the FAO/IAEA mass-rearing rack. Both racks are now being 
tested at IPCL to assess its efficiency to mass-rear Aedes ae-
gypti. 
The experiment was designed to (1) estimate and compare 
male and female pupae production per rearing tray, rack and 
surface unit, (2) estimate and compare the female contami-
nation rate, (3) body size and (4) male flight ability.  
Preliminary results show that the production of adult males 
and females as well as female and male body size were sim-
ilar between the two rack systems. Conversely, percentage 
female contamination was lower and male flight ability was 
better for the FAO/IAEA unit. Moreover, in terms of pro-
duction per surface unit and cost, the FAO/IAEA appeared 
more cost-effective than the Wolbaki rack. Considering the 
differences between rearing protocols, mosquito strains and 
our present results, the Wolbaki rack can be considered as 
an efficient system for the mass-rearing of Ae. albopictus 
without impacting the production and male quality. 
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Impact of Chilling and Anoxia on Irradiation of 
Adult Mosquitoes 

Following a series of experiments to identify physical and 
biological factors that affect dose-response in mosquito pu-
pae, a study was initiated to assess the impact of external 
factors on adult mosquito dose response. Preliminary results 
with Aedes albopictus show that immobilizing methods such 
as chilling and anaesthetizing agents affect direct radiation 
effects and can also alter downstream male quality parame-
ters. Chilling induces damage in insects, but partial or full 
recovery is possible if chilling duration and temperature are 
carefully controlled.  

 

Adult Ae. albopictus males in anoxia (nitrogen) and in air, in prepara-
tion for irradiation with 45 Gy. 

Irradiation in nitrogen has high radioprotective effects in 
adults, but higher irradiation doses are needed to achieve the 
desired sterility level. Longevity of males can be improved 
by irradiating in anoxia, however, the exposure to nitrogen 
itself comes with negative impacts on flight ability. Recov-
ery of flight ability did not occur within two days, however, 
longer recovery phases were not tested. Irradiation in anoxia 
to improve male mating competitiveness has been reported 
in other insects but has yet to be evaluated in mosquitoes. 

Use of Gafchromic™ Films for Dosimetry 

Dosimetry is an essential component of any irradiation 
study. For any chosen dosimetry system, such as the use of 
radiochromic film, accuracy and reliability need to be war-
ranted. For irradiation studies at the IPCL, Gafchromic™ 
films have been a standard component of irradiation work. 
Previously, the characteristics of the film included a sensi-
tivity to temperature during radiation exposures, and a tem-
perature correction was applied when calculating the ab-
sorbed dose.  

 

Exposure of radiochromic films to gamma rays in temperature-con-
trolled water baths. 

Closer investigation of the newer versions of the HD (Dose 
Range: 10-1000Gy) and MD (Dose Range: 1-100Gy) films 
have recently shown that the response to these films is no 
longer sensitive to temperature and have improved in con-
sistency of the absorption spectrum at various doses. These 
improvements will simplify the use and processing of the 
films for dose measurement. 
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Reports 
Inauguration of the New Mediterranean 
Fruit Fly Mass Rearing and Sterilization Fa-
cility in Mexico 

The Moscamed Programme is a tripartite international com-
mission between Guatemala, Mexico and the USA estab-
lished in 1977 in response to the Mediterranean fruit fly in-
vasion in Guatemala and the State of Chiapas, Mexico in 
1976 and 1977, respectively. In 1982, the Moscamed Pro-
gramme declared the Mediterranean fruit fly eradicated from 
infested areas in the State of Chiapas, Mexico, using the ster-
ile insect technique (SIT). Nowadays, the countries are con-
sidered international leaders in this technology because of its 
successful large-scale application and experience gained 
since the late 1970s’. 

 

New state-of-the-art Mediterranean fruit fly mass rearing and steriliza-
tion facility in Metapa, Chiapas, Mexico (Photo: SENASICA). 

On 29 August 2021, a new Mediterranean fruit fly mass-
rearing and sterilization facility with a capacity to produce 
one billion sterile male flies weekly, was inaugurated in 
Metapa de Dominguez, Chiapas, Mexico. The ceremony 
was attended by the President of Mexico, the Governor of 
the State of Chiapas and the Secretary of Agriculture. In his 
inauguration speech, the President indicated that the new fa-
cility was instrumental in keeping the country free of this 
invasive pest protecting and supporting sustained production 
of fruit and vegetable products. He went one saying that de-
spite the pandemic the agricultural sector in Mexico contin-
ued its growth being vital for the country’s economy. In his 
intervention the Secretary of Agriculture indicated that the 
Mediterranean fruit fly is a devastating pest capable of caus-
ing serious economic and social damage by destroying the 
production and commercialization of horticultural products 
for small, medium and large producers. 
The new facility in Metapa de Dominguez is the second larg-
est facility of its kind in the world (after ‘El Pino’ fruit fly 
facility in Guatemala) using the most advanced fruit fly 

production and sterilization processes. Following FAO and 
IAEA guidelines, the newly state-of-the-art facility incorpo-
rated recent developments in its design, such as glass ceiling 
and walls to allow more natural light for the adult flies in the 
mother colony area, creating an overall more natural envi-
ronment. It was built in the vicinity of the first facility which 
was set-up by the Moscamed Programme in 1977 and is still 
operational. 
The new facility will guarantee the continued use of this nu-
clear technology, strengthening the pest containment barrier 
which is located between the borders of Mexico and Guate-
mala and, thus, protecting the horticultural production in 
Mexico, Guatemala and the USA.  

Collaboration on Fruit Fly SIT between 
Mexico and the IAEA Continues 

Due to its leadership and expertise, Mexico’s Programa 
Nacional Moscas de la Fruta (PNMF), Servicio Nacional de 
Sanidad, Inocuidad y Calidad Agroalimentaria 
(SENASICA), Secretaría de Agricultura y Desarrollo Rural 
(SADER), was designated in 2010 as an International 
Atomic Energy Agency (IAEA) Collaborating Centre. 
Through this cooperation hundreds of professionals from 
Latin America, the Caribbean and other regions in the world 
have been trained in SIT application and the technology 
which has advanced through research and development con-
ducted at PNMF, in close collaboration with the Joint 
FAO/IAEA Programme of Nuclear Techniques in Food and 
Agriculture.  

 

Ms Najat Mokhtar, IAEA Deputy Director General, handing over the 
plaque for the redesignation of the Programa Nacional Moscas de la 
Fruta (PNMF) as an IAEA Collaborating Centre to Mr Luis Javier 

Campuzano Piña, Mexico's Ambassador to Austria and Permanent Rep-
resentative to the United Nations in Vienna. 

In September 2021, the Centre was redesignated for a further 
four years (2021–2025) of collaborative work. During the 
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ceremony that took place at the IAEA’s headquarters in Vi-
enna, Ms Najat Mokhtar, IAEA Deputy Director General 
and Head of the Department of Nuclear Sciences and Appli-
cations, presented a commemorative plaque to Mr Luis 
Javier Campuzano Piña, Mexico's Ambassador to Austria 
and Permanent Representative to the United Nations in Vi-
enna. High-level authorities of the counterpart institute in-
cluding Mr Javier Trujillo, the Mexico National Director of 
Plant and Animal Health and Francisco Ramirez, Plant Pro-
tection Director General, attended the ceremony virtually.  
“Synergies between these two institutions will allow a global 
multiplication of the impact of SIT and related technologies” 
said Ms Mokhtar. Ambassador Mr Campuzano mentioned 
“the redesignation of PNMF as an IAEA Collaborating Cen-
tre for another term, will undoubtably be a great opportunity 
for strengthening cooperation between Mexico and the 
IAEA, as well as multilateral collaboration in SIT technol-
ogy for the benefit of many other countries”.  
Mr Trujillo indicated that “the newly inaugurated state-of-
the-art facility located within the premises of the Collaborat-
ing Centre will provide hands-on exposure to the trainees 
from IAEA and FAO Member States to the most advanced 
technologies in the production and sterilization of fruit 
flies”. 

New IAEA Collaborating Centre in Burkina 
Faso to Support the Application of the Ster-
ile Insect Technique for Tsetse Flies 

The IAEA has designated the Insectary of Bobo Dioulasso-
Campagne d’Eradication de la Mouche Tsétsé et de la Tryp-
anosomose (IBD-CETT), Bobo Dioulasso, Burkina Faso, as 
an IAEA Collaborating Centre in Africa to develop the ster-
ile insect technique (SIT) for the management of tsetse fly 
populations, a vector that transmits diseases that are harmful 
to both humans and animals (sleeping sickness in humans 
and nagana in livestock).  

 

Ms Najat Mokhtar, IAEA Deputy Director General, handing over a 
plaque for the designation of the Insectary of Bobo Dioulasso Campagne 
d’Eradication de la Mouche Tsétsé et de la Trypanosomose (IBD-CETT) 

as an IAEA Collaborating Centre to Dieudonné Kere, Burkina Faso's 
Ambassador to Austria and Permanent Representative to the United Na-

tions in Vienna. 

This agreement, signed on 13 September 2021, will enhance 
the cooperation of the two organizations to promote the use 
of the SIT as a sustainable and environment-friendly control 
method to manage tsetse fly populations and trypanosomo-
sis, one of Africa’s most devastating diseases. 
The IBD-CETT was inaugurated in February 2017 and is the 
largest tsetse fly mass-rearing facility in West Africa with a 
capacity of producing 300 000 sterile males per week. The 
IBD has been instrumental in providing the sterile male 
tsetse flies for the SIT programme to create a tsetse free zone 
in the Niayes of Senegal. 
This collaboration will enable the IBD-CETT to continue 
being the driving force in the West African region with re-
spect to promoting SIT for tsetse and an important centre for 
the training of technical staff in all aspects of the SIT for 
tsetse. The IBD will also continue to host important meet-
ings, training courses and provide expert services as well as 
producing sterile males for SIT programmes in Burkina Faso 
and neighbouring countries. The IBD-CETT was involved 
in optimizing and validating methods for tsetse fly sex sep-
aration, packaging and long-distance shipment for improv-
ing the efficiency of SIT projects for tsetse control. This re-
search complements activities of the Insect Pest Control 
Subprogramme within the Joint FAO/IAEA Programme of 
Nuclear Techniques in Food and Agriculture. 

Isolation of Gene Markers Leads to More 
Effective, Efficient Insect Pest Control  

Fruit flies can be a nuisance in one’s kitchen. More im-
portantly, across farmlands around the world, these highly 
destructive pests can wreak havoc among fruit and vegetable 
production. Nuclear science and technology have helped to 
suppress such pests in an environment-friendly manner with 
the sterile insect technique (SIT). The IAEA, in cooperation 
with the Food and Agriculture Organization of the United 
Nations (FAO), has helped countries implement SIT, in 
which irradiation is used to sterilize insect pests and thereby 
suppress or eradicate their populations over time. 
It is typically female insects that damage fruits by laying 
eggs in them. The SIT, during which hundreds of millions of 
insects are reared and released, needs to focus on the male 
insect, which do not destroy produce or cause economic 
damage. Therefore, the SIT is most efficient when males can 
be separated from females before irradiation. “The effi-
ciency and cost effectiveness of the SIT is enhanced by 
male-only releases, which are usually achieved through sep-
aration methods, such as genetic sexing strains (GSS),” said 
Mr Konstantinos Bourtzis, a molecular biologist at the Joint 
FAO/IAEA Centre of Nuclear Techniques in Food and Ag-
riculture and co-author of a paper published earlier this year 
in Nature Communications. GSS enables the separation of 
large numbers of insects according to sex earlier in the in-
sects’ development cycle (see Genetic sexing for more effi-
cient SIT application). “One of the costliest components of 
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SIT is rearing,” Mr Bourtzis continued. “Why rear females 
if we do not need them for releases?” 

The identification of the white pupae gene facilitates the development of 
genetic sexing strains to increase the efficiency of the sterile insect tech-
nique applications (Image/Photo: R. Aumann and M. Schetelig/Justus-

Liebig-University Giessen). 

The GSS requires a selectable gene marker, a specific gene 
that is linked to the sex of the insect and allows the separa-
tion of males from females. One selectable marker that has 
been used for the construction of GSS in some of the most 
destructive tephritid pest species – Ceratitis capitata (Med-
iterranean fruit fly), Bactrocera dorsalis (Oriental fruit fly) 
and Zeugodacus cucurbitae (melon fly) – is the colour of 
pupae. Pupae are insects in immature form between larvae 
and adults. 
In a recent study by experts of the Joint FAO/IAEA Centre, 
in collaboration with several research institutions, scientists 
isolated the white pupae gene responsible for the colour of 
pupae in tephritids. “The original pupae colour is brown, 
while mutations in the gene can change the colour from 
brown to white. This allows the links – the brown pupae col-
our to males and the white pupae colour to females – and the 
construction of GSS. Interestingly, the great majority of the 
insects tested had the white pupae gene, including insect spe-
cies of SIT importance,” Mr Bourtzis said. The isolation of 
the white pupae gene, in combination with its presence in 
most insect species, will allow for the faster development of 
mutant strains that could be used for GSS. As a proof of prin-
ciple, new strains with the white pupae mutant gene were 
developed for the Mediterranean fruit fly and the Queens-
land fruit fly, Bactrocera tryoni. 
“It is now possible to create such colour variants in new spe-
cies in a targeted manner. This can be conducted effectively 
through minimally invasive genome editing and without in-
troducing any foreign genes,” said Mr Marc F. Schetelig of 
the Institute for Insect Biotechnology at Justus-Liebig-Uni-
versity Giessen and co-author of the study. “Bringing this 
system to new species will expand the reach of SIT pro-
grammes and allow for improved and successful area-wide 
insect pest management.” 
THE SCIENCE: Genetic sexing for more efficient SIT 
application 
A genetic sexing strain (GSS) is a strain that allows male-
only releases for SIT applications. With GSS, a given 

selectable marker, usually a phenotypic trait, is linked to sex 
to aid in the sorting process. Some GSS could include more 
than one marker. The VIENNA 8 strain of the Mediterranean 
fruit fly carries two selectable markers, the white pupae (wp) 
gene and the temperature sensitive lethal (tsl) gene. Like the 
wp gene, the tsl gene is a key marker since it has allowed the 
linkage of temperature resistance to males and temperature 
sensitivity to females. When embryos are exposed to ele-
vated temperatures, at 34 or 35 degrees Celsius, only males 
survive. “In this particular GSS, the white pupae gene allows 
us to monitor the genetic stability of the sexing system by 
removing any ‘escapers,’ such as individuals who have the 
wrong pupae colour or the wrong tsl profile,” Mr Bourtzis 
said. The GSS supports cost effective male-only production 
and releases for SIT applications, as resources are not spent 
on rearing and sterilizing females that need to be discarded, 
thus optimizing mass-production and field implementation. 

INSECT DOCTORS Network Meeting,       
4–5 October 2021, INRAE Campus Jouy en 
Josas, France (hybrid in person and virtual) 

The INSECT DOCTORS Network meeting was held in a 
combined form (in person and virtual) on 4–5 October 2021 
to review the progress and workplan. Each of the 15 PhD 
candidates recruited for INSECT DOCTORS presented the 
progress of their work. Ms Hannah Huditz a consultant in 
IPCL, as one of the PhD candidates of the INSECT 
DOCTORS, attended this meeting and made an oral presen-
tation on the progress of her work on the detection of ifla-
virus and negevirus in tsetse flies.  

 

Participants of the INSECT DOCTORS Network meeting, 4-5th Octo-
ber 2021, INRAE campus Jouy en Josas, France. 

The IPC Subprogramme staff participated in this meeting 
virtually and made an oral presentation on ‘quality control 
parameters in insect mass-rearing for SIT’. It is worth men-
tioning that the INSECT DOCTORS is an innovative new 
European Joint Doctoral Programme (EJD) funded in the 
framework of the H2020 Marie Skłodowska-Curie ITN pro-
gramme and aims to train promising young scientists to de-
velop the knowledge, technical skills, and tools to manage 
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infectious disease problems in commercial insect production 
systems. The Joint FAO/IAEA Centre of Nuclear Tech-
niques in Food and Agriculture is one of the partner organi-
zations that provide training, materials and/or secondments. 

2021 International Congress on Invertebrate 
Pathology and Microbial Control & 53rd An-
nual Meeting of the Society for Invertebrate 
Pathology (virtual meeting), 28 June–2 July 
2021 (virtual) 

2021 International Congress on Invertebrate Pathology and 
Microbial Control & 53rd Annual Meeting of the Society for 
Invertebrate Pathology (SIP) was held virtually in Tours, 
Loire Valley, France with the participation of LE 
STUDIUM Loire Valley Institute for Advanced Studies, the 
French Insect Biology Research Institute (IRBI), the French 
National Centre for Scientific Research (CNRS), the Univer-
sity of Tours and the University of Guanajuato (Mexico). 
About 200 researchers in insect pathology, covering micro-
bial, fungal, microsporidia, nematode and viral diseases at-
tended the meeting. Many research papers were presented on 
insect pest control with special focus on control of the fall 
armyworm Spodoptera frugiperda. 
During the conference, IPC Subprogramme staff partici-
pated and followed the presentations in the plenary session 
entitled ‘Current challenges for the microbial control of 
Spodoptera frugiperda’ and two symposia, a cross-divi-
sional symposium entitled ‘Viruses of pollinators’ between 
the Virus and Diseases of Beneficial Invertebrates divisions 
and a virus division symposium entitled ‘Place of Baculovi-
rus in the fight against COVID-19’. 

 

In relation to the SIT, the virome of the Mediterranean fruit 
fly was presented by Dr Salva Herrero, University of Valen-
cia highlighting the discovery of about 13 new viruses in-
fecting Ceratitis capitata. After the SIP meeting, Mr Adly 
Abdalla from the FAO/IAEA Joint Centre of Nuclear Tech-
niques in Food and Agriculture, attended the Virus Division 
Business Meeting as a secretary and was nominated and 
elected as Chair Elect. 
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Announcements  

Call for Research Proposals on a New 
FAO/IAEA Coordinated Research Project 
(CRP): Improve the Mass-rearing of Lepi-
doptera Pests for SIT Programmes 

Lepidoptera are key insect pests that require control 
measures to avoid significant losses in many cropping sys-
tems worldwide. The sterile insect technique (SIT), which 
involves mass-rearing and releasing sterile insects to over-
flood a wild pest population, has been used successfully 
against several Lepidoptera pest species such as pink boll-
worm, codling moth, false codling moth, Australian painted 
apple moth and cactus moth. The Member States are request-
ing more technical assistance on SIT application of Lepidop-
tera pests of economic importance such as those mentioned 
above and others like the European grapevine moth, African 
sugarcane stalk borers, navel orangeworm and cocoa pod 
borer. 
However, despite successes, the wider development and de-
ployment of SIT on Lepidoptera pests has important issues 
that need further investigation. Having an efficient, cost-ef-
fective mass-rearing methodology is the backbone of any 
successful SIT programme. The processes of mass-rearing 
that require a research focus include: the development and 
refinement of artificial larval diet(s), the development of 
protocols for pathogen monitoring and management, identi-
fication of methods for marking mass-reared sterile Lepi-
doptera, the development and optimization of egg collection, 
processing, sanitation, incubation and diet seeding methods 
and technologies, diet enhancement through additives such 
as sterols and cryoprotectants, and increased automation to 
improve productivity and reduce costs.  
A new Coordinated Research Project (CRP) entitled ‘Im-
prove the mass-rearing of Lepidoptera pests for SIT pro-
grammes’ has been initiated and will focus on three areas of 
mass-rearing for Lepidoptera SIT: (1) develop basic rearing 
for species that have potential for the SIT but for which no 
artificial rearing has been developed, (2) scale up rearing 
technology for species where rearing is possible in small 
numbers and (3) improve mass-rearing for species under op-
erational programmes. 
Overall Objectives: 
Expand and improve the sterile insect technique for use 
against lepidopteran pests of crops to improve food security 
and enhance health and well-being.  
Specific Objectives: 
• Establishing basic rearing technologies for Lepidoptera 

of economic concern. 
o Develop basic rearing technology for candidate pests. 
o Larval diets for rearing Lepidoptera pests. 

o Protocols for pathogen monitoring and management. 
• Scaling, and adapting basic rearing technologies to 

mass-rearing systems for the application of the SIT 
against lepidopteran pests. 

o Mass-rearing systems for pilot-field and/or commercial 
scale production. 

o Methods for marking mass-reared sterile Lepidoptera. 
o Handling protocols and packing materials for mass-

reared Lepidoptera. 
o Technology for mechanically separating mass-reared 

male and female moths, particularly for those species 
with female choice mating systems. 

o Optimize egg collection, processing, sanitation, incuba-
tion and diet seeding methods and technology.  

o Document forecast(s) and economic analysis of mass-
rearing systems for the application of area wide SIT. 

• Optimizing existing mass-rearing systems for sterile 
Lepidoptera to increase efficacy and reduce the cost of 
existing area-wide SIT programmes. 

o Refined and optimized larval diets for the more effi-
cient and effective application of existing area wide SIT 
programmes. 

o Increased automation of mass-rearing processes. 
o Procedures and technology to incorporate diet enhanc-

ing additives. 
Duration: 
The expected duration of the CRP is five years (2022–2027) 
and the first Research Coordination Meeting is planned for 
5–9 September 2022 in Vienna, Austria.  
Applications: 
Scientist and researchers who are interested in collaborating 
in this new CRP should contact Mr Daguang Lu 
(d.lu@iaea.org) or Mr Marc Vreysen (m.vreysen@iaea.org). 
Information on the IAEA Coordinated Research Programme 
and how to apply for research contracts and research agree-
ments can be found at http://cra.iaea.org/. Applications 
should be submitted by 30 April 2022 to research.con-
tracts@iaea.org. 

E-learning Course on Action Plan against 
Quarantine Fruit Fly Species of the Genus 
Bactrocera spp. 

The e-learning course is based on the harmonized proce-
dures manual ‘Action Plan Against Quarantine Fruit Fly 
Species of the Genus Bactrocera spp.’. It aims at providing 
the basis for the delimitation of a pest incursion and eradica-
tion of outbreaks of fruit fly species that respond to the male 
specific attractant Methyl Eugenol such as the oriental fruit 
fly (Bactrocera dorsalis) as well as against fruit flies that 
respond to Cuelure, such as the melon fly (Zeugodacus 



Insect Pest Control Newsletter, No. 98, January 2022 
 

29 

cucurbitae). The methods and technologies described have 
been validated and used in action programmes against these 
fruit fly pests by the National Plant Protection Organizations 
(NPPOs) of several FAO and IAEA Member States. 
The course is divided into four modules, each containing one 
or more chapters. Furthermore, a list of appendixes contain-
ing additional information as well as all references and a 
glossary of relevant terms is available. The course presents 
diagrams and videos illustrating how emergency response 
actions are implemented. 

This e-learning course does not have a time limit. You can 
start the course at any time, take breaks and continue where 
you have left. The course can be accessed through the IAEA 
e-learning platform: https://elearning.iaea.org/m2/course/in-
dex.php?categoryid=50 (Course only available in Spanish). 

E-learning Course on Fruit Sampling for 
Area-Wide Fruit Fly Programmes 

The e-learning course is based on the guideline ‘Fruit Sam-
pling for Area-Wide Fruit Fly Programmes’. It is aimed at 
providing guidelines to detect the presence or absence of the 
target fruit fly species in an area. It is also directed to monitor 
immature stages of the pest to determine those fruits that are 
hosts as well as fruit fly spatial and temporal distribution and 
abundance. This information is used by programme manag-
ers to plan and implement prevention, suppression or eradi-
cation activities.  
Fruit sampling can work as a stand-alone pest surveillance 
tool or it can be complementary to fruit fly trapping. The aim 
of this e-learning is to understand the principles behind fruit 
sampling as part of the area-wide fruit fly programme. By 
successfully completing this course, you will be able to ap-
ply the lessons learned in real life operational programmes. 
The course is divided into seven modules, each containing 
one or more chapters. Furthermore, a list of appendixes con-
taining additional information as well as references and 
needed forms for data recording. The course presents dia-
grams and videos illustrating how fruit sampling in area-
wide fruit fly programmes is implemented.  

This e-learning course does not have a time limit. You can 
start the course at any time, take breaks and continue where 
you have left.  

 

The course can be accessed through IAEA e-learning plat-
form: https://elearning.iaea.org/m2/course/index.php?cate-
goryid=50. 

FAO/IAEA Guidelines for Biosafety and Bi-
osecurity in Mosquito Rearing Facilities 
(Version 1.0) 

 

https://elearning.iaea.org/m2/course/index.php?categoryid=50
https://elearning.iaea.org/m2/course/index.php?categoryid=50
https://elearning.iaea.org/m2/course/index.php?categoryid=50
https://elearning.iaea.org/m2/course/index.php?categoryid=50
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This guideline refers to a mosquito rearing facility which is 
suitable for work with uninfected mosquito vectors includ-
ing: 1) mosquitoes that are already present in the local geo-
graphic region, and 2) exotic mosquitoes that upon escape 
would be inviable or become only temporarily established in 
areas not having active vector borne disease transmission. 
The guidelines can be downloaded from IPC website at: 
https://www.iaea.org/sites/default/files/guide-
lines_for_mosquito_facilities.pdf. 

General Guidelines to Facilitate the Opening 
of International Markets for Fruits and Veg-
etables that are Fruit Fly Hosts based on In-
ternational Standards for Phytosanitary 
Measures 

The purpose of the guide is to elaborate on the use of inter-
national standards to facilitate international trade of fresh 
fruit and vegetables known to be fruit fly hosts considering 
the regulatory framework that is defined by the World Trade 
Organization (WTO) Agreement on the Application of San-
itary and Phytosanitary Measures (the SPS Agreement) and 
the International Plant Protection Convention (IPPC) with 
its associated International Standards for Phytosanitary 
Measures (ISPMs).  

 

The guideline is also available in Spanish. It can be down-
loaded from IPC website at: https://www.iaea.org/re-
sources/technical-report/general-guidelines-to-facilitate-
the-opening-of-international-markets-for-fruits-and-vegeta-
bles-that-are-fruit-fly-hosts-based-on-international-stand-
ards-for-phytosanitary-measures. 

In Action - Nuclear Applications in Agricul-
ture: On-the-Ground Success, Part V 

The Joint FAO/IAEA Centre of Nuclear Techniques in Food 
and Agriculture uses nuclear and related methods to improve 
technologies for sustainable agriculture and food security 
worldwide. It delivers results through adaptive research and 
development at its own Agriculture and Biotechnology La-
boratories as well as through annual support and coordina-
tion of more than 25 coordinated research projects involving 
cooperation with about 400 international and national re-
search institutions and experimental stations; it provides ca-
pacity building and technology transfer to over 200 national 
and regional technical cooperation projects; and it offers 
technical and policy advice to policy makers. 

 

The application of the Joint FAO/IAEA Centre’s innovative 
technologies supports member countries to meet global chal-
lenges, not least towards meeting the challenges of the cur-
rent COVID-19 pandemic. This and related stories, includ-
ing four on insect pest control, are highlighted in this bien-
nial publication. 
The PDF version can be downloaded from IPC website at: 
https://www.iaea.org/sites/default/files/cb5847en.pdf. 

  

https://www.iaea.org/sites/default/files/guidelines_for_mosquito_facilities.pdf
https://www.iaea.org/sites/default/files/guidelines_for_mosquito_facilities.pdf
https://www.iaea.org/sites/default/files/cb5847en.pdf
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11th International Symposium on Fruit Flies 
of Economic Importance  

First Announcement 

We are pleased to announce the 11th International Sympo-
sium on Fruit Flies of Economic Importance to be held from 
13–18 November 2022, in Sydney, NSW, Australia. The 
meeting will be conducted in a hybrid format (presential and 
virtual). 

 

Since the first symposium in Athens, Greece (1982), the aim 
of these meetings is to gather scientists, researchers, and 
those involved in plant protection agencies and phytosani-
tary operational programs to share their knowledge, technol-
ogies and experiences regarding fruit flies. In the past 40 
years, these symposia have contributed to the development 
and improvement of environmental-friendly control 

methods, management strategies that minimize the negative 
effects of fruit fly pests worldwide, and the conformation of 
a very strong and friendly community of tephritidologists.  

The symposium program will cover all relevant disciplines 
ranging from basic knowledge to applied research to pro-
gram implementation. The following sessions will be con-
sidered: 

1) Biology, Ecology, Physiology and Behavior  

2) Taxonomy and Morphology 

3) Genetics and Biotechnology  

4) Chemical Ecology and Attractants 

5) Risk Assessment, Quarantine and Post-harvest 

6) Sterile Insect Technique 

7) Natural Enemies and Biological Control 

8) Other Control Methods 

9) Area-wide Integrated Pest Management and Action 
Programmes 

10) Social, Economic and Policy Issues of Action Pro-
grammes 

The meeting will be held in English, and all sessions will be 
held in venue as well as online. 
Further information about the symposium can be found at: 
https://www.11isffei.com/. 
Registration fees as well as abstracts and poster guidelines 
will be available at the website by February 2022.  
 

  

https://www.11isffei.com/
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In Memoriam
Roger J. Wood (1934–2021) 

With great sadness we must inform you that Mr. Roger J. 
Wood, Senior Reader at the Faculty of Science of Manches-
ter University, England, passed away on 15 August 2021. 

 

Roger’s extensive career in the research and teaching of in-
sect genetics started in the middle of the last century, after 
he completed his Ph.D. in mosquito genetics at the London 
School of Hygiene & Tropical Medicine. 
At Manchester University he dedicated much of his profes-
sional career to conducting research into mosquito genetics, 
including meiotic drive and insecticide resistance mecha-
nisms. Here he set up insect breeding laboratories for several 
insect species. His primary stimulus was to halt the ever-in-
creasing use of pesticides in human health and agriculture, 
which he saw as increasingly harming the environment and 
generating pesticide resistance in the targeted insects. In this 
way he wanted to develop biological means to control these 
insect pests. 
Later, he branched into the Mediterranean fruit fly (medfly), 
where he conducted studies on genetic sexing mechanisms, 
sexual behaviour and ways to sterilize males artificially and 
release them into wild populations. He also participated ex-
tensively in the FAO/IAEA’s medfly genetic sexing re-
search coordination activities, where his scientific contribu-
tions and pioneering work since the early 1980’s generated 
basic and applied knowledge that, along with that of many 
other scientists and research laboratories, enabled the crea-
tion of medfly genetic sexing strains. He was also an active 
participant of the International Symposia on Fruit Flies of 
Economic Importance since the formation of this research 
group in 1982.  

With the departure of Roger, we have lost a great scientist 
and friend. Those who knew Roger will remember him for 
his friendship, his scientific contributions, his kindness, and 
his gentleman mindset. 

Source: E. Busch-Petersen; J. Cosgrove & P. Rendon. 

Patrick Dennis Greany (1943–2021) 

With great sadness we must announce the passing away of 
Patrick Dennis Greany in Gainesville, Florida, the United 
States of America on 15 September 2021. Pat graduated 
from Fresno State College and obtained a Ph.D. in Entomol-
ogy from the University of California at Riverside, where he 
was named an Outstanding Graduate Student. Upon gradua-
tion, he accepted a research position with the USDA labora-
tory in Gainesville, Florida (now the Center for Medical, Ag-
ricultural and Veterinary Entomology). He had an accom-
plished career researching the biological control of insects, 
publishing articles in scientific journals and serving on grad-
uate student committees at the University of Florida. He also 
served one term as the President of the Florida Entomologi-
cal Society. 

 

During his scientific career, Pat worked on the rearing of Di-
achasmimorpha longicaudata, a fruit fly parasitoid that was 
then transferred to mass-rearing facilities to be used on the 
biological control of various fruits flies by integrating with 
the sterile insect technique (SIT). His broad view on the use 
of nuclear techniques in biological control, made him a 
leader in this area of work. Later, Pat worked on the fruit 
colour preferences and citrus biochemical resistance to Car-
ibbean fruit fly. Towards the end of his career, he focused 
on the use of gibberellic acid to reduce citrus fruit suscepti-
bility to fruit flies. Upon retirement, Pat moved to Tallahas-
see and worked part-time in technology transfer for Florida 
State University and later for the University of Florida. 
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Other News
Preventive Releases of Sterile Mediterra-
nean Fruit Fly in the Santiago, Metropolitan 
Region in Chile 

 

In November 1995, Chile declared the country free of the 
Mediterranean fruit fly, Ceratitis capitata, after eradicating 
the last remaining population of the pest in the city of Arica, 
in the extreme north of the country. This status allowed the 
exports of fresh fruit and vegetable to more than 100 coun-
tries without using post-harvest treatments. However, Chile 
faces a high pressure of pest incursions due the heavy move-
ment of people, goods and commodities entering the country 
from infested areas. For early detection of the pest and rapid 
response, the National Plant Protection Organization oper-
ates a country-wide fruit fly detection system using specific 
traps and fruit sampling. This surveillance system has al-
lowed Chile to detect the transitory entries of the pest and 
implemented effective eradication actions including in the 
urban area of Santiago, in the central zone of the country. 
Until 2016, Mediterranean fruit fly outbreaks were eradi-
cated following conventional practice including intensive 
application of insecticide baits to the tree canopy and insec-
ticide soil drenching under the canopy of the host trees. From 
that year, Chile began to gradually incorporate the use of 
sterile insects in the eradication of those outbreaks. A small 
sterile fly emergence and release facility composed of two 
containers, with the capacity to handle two million sterile 
flies was established in the Metropolitan Region of Santiago. 
The irradiated pupae of C. capitata VIENNA-8-TOLIMAN 
strain was shipped from the Sterile Insect Production Center 
located at Lluta Valley in Arica, about 2000 km north from 
Santiago. 
In 2019, Chile had to face one of the largest outbreaks so far 
with a very high eradication cost of approximately US$ 5 
million. The eradication strategy involved the sterile insect 
technique (SIT) by means of the release of sterile flies using 
a release rate of more than 2 500 sterile males per hectare 
twice a week, together with the application of insecticide soil 
drenching achieving the eradication of the outbreak by the 
end of that year. 
Considering the good results of the use of the SIT and the 
continuous high pest pressure from infested areas outside the 
country, the Agricultural and Livestock Service of Chile 
(SAG) decided in 2019 to use the SIT as a prevention control 
method releasing preventatively sterile male flies over areas 
at risk of pest entries in the urban area of Santiago as per 
historical detection data. A new sterile fly emergency and 
release facility is available where 8 million sterile flies are 
packed in paper bags each week. The center has the weekly 
capacity to pack about 14 million sterile pupae in paper bags 
and 40 million using the chilled adult technique. The sterile 
fly emergence and release facility in Santiago consists of a 

system of containers prepared for a conventional system of 
packaging in paper bags, the emergence of adults, and their 
release by ground. Additional containers are used to perform 
quality control tests of the sterile pupae received, as well as 
to identify recaptured specimen.  

 

Interior of the fly emergency and release facility where the sterile male 
flies emerge in paper bags before being released in the field (Photo: 

SAG). 

This preventive release programme aims to mitigate possible 
Mediterranean fruit fly outbreaks in the urban area of Santi-
ago Metropolitan Region. It also supports a rapid response 
for the eradication of outbreaks detected outside of the pre-
ventive release area. An area of about 5 500 hectares in the 
Metropolitan Region was selected for a preventive release 
pilot programme using a density of not less than 500 sterile 
males per hectare twice a week. The programme began its 
operations in January 2020 and until November 2021 no new 
outbreaks have been registered in the working area. 
In the release areas, paper bags are opened every 2 hectares 
and a surveillance system is maintained where the traps are 
checked once a week, additionally in this same area a fruit 
sampling system is carried out.  
The initial results have allowed to consider expanding the 
area under this strategy of SIT application and also test the 
incorporation of the chilled adult technique for ground re-
lease. In addition, pilot tests are being carried out using 
drones for aerial sterile fly releases and probably in the near 
future using airplanes to improve sterile fly distribution. 
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Release of sterile flies using paper bags in the preventive release area 
(Photo: SAG). 

It should be noted that during 2021, an outbreak of Mediter-
ranean fruit fly was detected outside the preventive release 
zone located in the western sector of Santiago. The outbreak 
was successfully eradicated with the release of sterile flies 
shipped from the mass-rearing facility in Arica, Chile and in 
Mendoza, Argentina, using two million pupae per week and 
some conventional control practices. The release densities 
were not less than 2 500 flying males per hectare, and it was 
possible to reduce the insecticide soil drench application by 
60% compared with the eradication outbreaks without SIT 
application. The results show an effective suppression and 
by November 2021, two life cycles of the pest had been com-
pleted without new detections which will allow declaration 
of eradication soon. 

Source: Jocelyn Yevenes Flores and Juan Machuca Lagos, (SAG), Chile. 

ISCAMEN Expands the Use of the Chilled 
Adult Release System  

In Argentina, actions against the Mediterranean fruit fly by 
using the sterile insect technique (SIT) are currently carried 
out in urban areas north and east of Mendoza. 
The need to advance to a more ecological and efficient sys-
tem motivated The Instituto de Sanidad y Calidad Agropec-
uaria Mendoza (ISCAMEN) to introduce the chilled adult 
release technique. The inauguration of the Centre for 

Packing and Distribution of Chilled Adults (CEDAF), in 
General Alvear, generated a strategic link between the Med-
iterranean fruit fly pest free and low prevalence areas of 
Mendoza and Argentina in general. 
The introduction of this new technology made the expansion 
of the Mediterranean fruit fly control programme beyond the 
Mendoza province limits possible. The chilled adult release 
technology allowed to get rid of the traditional paper bags 
and all the inside paper used as adult resting area, further 
enhancing the sustainability of this environmentally friendly 
control method. 
Furthermore, the evaluation of the results shows a high com-
petitiveness of the release insects, as a result of the better 
conditions which allow stress reduction as well as a substan-
tial reduction in the operational costs.   

 
Typical chute used in aircraft for chilled adult release. 

The Mediterranean fruit flies produced on the ISCAMEN 
mass-rearing facility, in the Santa Rosa Department, are 
transported to CEDAF where sterile pupae are placed in con-
tainers called ‘Emergence Towers’. The facilities and the 
technology have allowed the release of the sterile flies in 
Mendoza, but also in other locations in Argentina including 
all pest free areas in the Patagonia region such as Neuquén, 
Roca, Cipolletti, Cinco Saltos, Centenario and Allen. This 
constitutes an innovation in the protection of large areas at 
national and regional levels. 
Given the results obtained, it is expected to expand this na-
tional scheme incorporating other new release areas. Follow-
ing these lines, technicians and professionals from San Luis 
Ministry of Production, visited ISCAMEN to move towards 
achieving this objective. The representatives of the Ministry 
met with professionals of the Mendoza Mediterranean fruit 
fly eradication programme. The meeting was held in the 
ISCAMEN headquarters where they visited the identifica-
tion laboratories and the fruit fly mass rearing facility in 
Santa Rosa. 
With this purpose, a new airplane was recently incorporated 
to the fleet already available for the application of the chilled 
adult release system.  

Source: MendoVoz, 30 May 2021. https://www.mendovoz.com/actuali-
dad/provinciales/2021/5/30/iscamen-amplia-la-liberacion-de-insectos-
esteriles-con-la-tecnica-del-adulto-frio-
101084.html?fbclid=IwAR3rQNfdUTL04hhA0yueqUyd1vKyPla-
TaC0BFLp8Ch0eeeEhn7XGOQ16tM. 
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The International Commission on Zoologi-
cal Nomenclature has Conserved Current 
Usage of the Generic Name Anastrepha 
Schiner, 1868 by Conditional Reversal of 
Precedence with Respect to Toxotrypana 
Gerstaecker, 1860 

Recent morphological and molecular studies have demon-
strated that two genera of Anastrepha Schiner, 1868 and 
Toxotrypana Gerstaecker, 1860 are synonyms. According to 
the rule of the International Commission on Zoological No-
menclature (ICZN), Toxotrypana should take precedence 
and to be used because it is the ‘senior synonym’, published 
in 1860 by Gerstaecker, eight years earlier than Anastrepha 
that was published by Schiner in 1868.  
However, while only one species of Toxotrypana (T. 
curvicauda) is an agricultural pest and the multiple major 
pest species currently placed in Anastrepha have far greater 
impact on numerous commercial and subsistence fruit crops, 
if followed with ICZN rules, approx. 300 species in the ge-
nus Anastrepha, including several species of agricultural im-
portance such as the South American fruit fly A. fraterculus, 
the South American cucurbit fruit fly A. grandis, the Mexi-
can fruit fly A. ludens, the West Indian fruit fly A. obliqua 
and others should now all be referred to as Toxotrypana spe-
cies. This would cause serious nomenclatural instability and 
confusion in the applied research field.  

Anastrepha curvicauda formelly known as Toxotrypana curvicauda 
(Photo: bugwood.org). 

To ensure the stability, ICZN used its plenary power to give 
the name Anastrepha Schiner, 1868, precedence over the 
name Toxotrypana Gerstaecker, 1860 whenever the two are 
considered synonyms (Bulletin of Zoological Nomenclature 
78: Opinion 2479 (Case 3772) 
https://www.iczn.org/cases/resolved-opinion-is-
sued/case/3772). 
In practice, this means that nothing changes and the name of 
Anastrepha will be continually used for these species. The 
only change is the reference to the papaya fruit fly T. 
curvicauda. As Toxotrypana is now considered a synonym, 
reference to this species should in the future be used as 

Anastrepha curvicauda. The same applies to the other six 
species formerly placed in the genus Toxotrypana. 

Source: Marc De Meyer, Royal Museum for Central Africa (Tervuren, 
Belgium). 

Fruit Fly Invasion on the Spot: The Horizon 
2020 Funded FF-IPM Project Contributes to 
Prevention, Interception, Detection and 
Management of New and Emerging Fruit 
Flies in Europe 

The risks of arrival, establishment and range expansion of 
exotic fruit flies are a global concern. It is expected that the 
threat of some of the major invasive species, such as Cerati-
tis capitata, Bactrocera dorsalis, and B. zonata may escalate 
in the near future because of global climate change, in-
creased trade, and human mobility. In addition, the ban of 
neonicotinoids, which is one of the main control tools 
against fruit flies in Europe, poses an additional burden on 
fruit growers in Europe. To address the European needs 
(small size, scattered farms operated under diverse socioec-
onomic and regulatory frameworks), the European Union is 
funding a project entitled ‘FF-IPM: In-silico boosted, pest 
prevention and off season focused IPM against new and 
emerging fruit flies’ through the Horizon 2020 programme.  
This project builds on existing knowledge to identify and fill 
the critical information gaps. It aims to boost regional fruit 
fly prevention by developing new, and also enhancing the 
existing interception and detection tools in order to provide 
new ‘in-silico’ assisted Integrated Pest Management (IPM) 
approaches that will be validated and adapted to European 
socioeconomic and agricultural conditions. The FF-IPM re-
sponse toolbox against emerging (C. capitata) and new (B. 
dorsalis, B. zonata) fruit fly pests is reinforced by a set of 
novel decision support tools, dedicated and optimized to 
each of the target species. This is accomplished by a strong 
group of 21 partners from academia, research institutes and 
museums, businesses, and growers’ organizations. FF-IPM 
follows a multi-actor approach, with genuine coordinated in-
volvement of relevant actors/stakeholders, and substantive 
roles envisaged for them and in-built into its work plan.  
This four years Project started in 2019 and has recently com-
pleted its mid-term review. In the past two years and despite 
COVID-19 related problems that have hampered some of the 
activities, it has nevertheless already achieved a number of 
tangible outputs. Information gaps regarding essential as-
pects to understand the invasive potential of the target spe-
cies, such as thermal tolerance, starvation resistance or over-
wintering capacity were identified, and experimental tests 
conducted in order to provide answers. 
The majority of these experiments are now finalized, and the 
scientific findings will be published in the near future. For 
innovative detection tools, the emphasis has been on the de-
velopment of electronic nose for rapid interception of 

https://www.iczn.org/cases/resolved-opinion-issued/case/3772
https://www.iczn.org/cases/resolved-opinion-issued/case/3772
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infested fruits and electronic traps for a more efficient sur-
veillance and early detection strategy. 

 

Demonstration of the different models of electronic traps in a recent 
training course organized in Naoussa, Greece by the University of Thes-
saly, Greece in collaboration with the Agricultural Research Organiza-

tion of Israel. 

Novel diagnostic tools, both using morphological and mo-
lecular characteristics have also been developed. In addition, 
the efficiency of a whole set of IPM tools for off- and early 
season management, including entomopathogenic nema-
todes and fungi, and ground dwelling predators has been 
tested. The main emphasis in the forthcoming months will 
be on finalizing the above-mentioned tools and methods, and 
on the development and validation of a dynamic pan-Euro-
pean forecast toolbox allowing early alert and detection, and 
a decision-support toolbox for off- and on-season precision 
IPM. 

Source: Nikos T. Papadopoulos (University of Thessaly, Department of 
Agriculture Crop Production and Rural Environment, Greece) and Marc 
de Meyer (The Royal Museum for Central Africa, Belgium). 

Millions of Sterile Flies Dropped from the 
Sky over City 

The skies above metropolitan Adelaide will be filled with up 
to 20 million sterile fruit flies per week as the Marshall Lib-
eral Government ramps up its spring campaign against the 
insidious pest. More than 600 million sterile fruit flies have 
been released during the extensive eradication program to 
date with over 160 000 homes in the outbreak and suspen-
sion areas in Adelaide. 
Minister for Primary Industries and Regional Development 
David Basham said sterile flies are being released from a low 
flying plane each week between now and the end of the year. 
“Sterile male fruit flies seek out female fruit flies in outbreak 
areas, mating with them so they can’t reproduce and there-
fore breaking the life cycle,” Minister Basham said. “As well 
as from a plane, our biosecurity officers are releasing up to 
six million sterile fruit flies in Adelaide each week on the 
ground. 
“We expect fruit flies in the 18 outbreak areas across South 
Australia to become active again as the weather warms up 
and the Marshall Liberal Government has been working 
closely with industry to prepare for our biggest fight against 
fruit fly. 
“The Marshall Liberal Government is using every available 
weapon in our fight against fruit fly and Sterile Insect Tech-
nology plays a key role in our eradication program. “Fruit 
fly could have a devastating impact on our $1.3 billion hor-
ticulture sector vulnerable to the pest which is why we have 
spent almost $40 million to date to protect the hundreds of 
businesses and thousands of jobs in the industry across the 
state. “Overwhelming the wild population with our sterile 
flies will stop them breeding – and now is the time, before 
the weather really warms up and the flies become more ac-
tive. 
“More than 400 staff have been baiting and trapping within 
the fruit fly outbreak areas across the state during these 
cooler months and working with residents to remove fallen 
fruit and picking ripe fruit from trees to reduce the numbers 
of flies and the quantity of fresh produce available to them. 
“Fruit flies lay their eggs in fruit, the eggs grow into maggots 
that make the fruit rotten and when it falls to the ground the 
maggots dig into the soil to finish their life cycle, becoming 
flies that emerge from the ground to breed again. Enjoying 
delicious homegrown fruit and vegetables without maggots, 
and without the need for extra pesticides in your own garden, 
is something we cannot take for granted in South Australia. 

Source: Premier of South Australia website, 3 September 2021, by David 
Basham 
(https://www.premier.sa.gov.au/news/media-releases/news/millions-of-
sterile-flies-dropped-from-the-sky-over-city). 

  

https://www.premier.sa.gov.au/news/media-releases/news/millions-of-sterile-flies-dropped-from-the-sky-over-city
https://www.premier.sa.gov.au/news/media-releases/news/millions-of-sterile-flies-dropped-from-the-sky-over-city
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Funding to Stop Exotic Fruit Fly Island 
Hopping to Mainland 

The Australian federal government has revealed a plan to 
stop exotic fruit flies island hopping to mainland Australia 
through the nation's northern archipelago. The northern is-
lands are close to areas containing serious pests and diseases 
that have not reached Australian mainland. 
The Northern Australia Quarantine Strategy (NAQS) will 
undertake a range of activities to manage the risk of pests, 
with a particular focus on exotic fruit flies. The new five-
year response plan protects industries and communities from 
the risk of exotic fruit flies entering the mainland through 
Torres Strait. 
Northern Australia is on the frontline of biosecurity to pro-
tect Australia from the threat of serious pests and diseases 
posed by proximity to our northern neighbours. Agriculture 
and Northern Australia Minister David Littleproud said the 
northern islands were the nation's biosecurity frontlines.  
"Strong Torres Strait biosecurity is important in protecting 
Australia," Mr Littleproud said. "Risk pathways for pests 
like exotic fruit flies include traditional trade between Papua 
New Guinea (PNG) and Torres Strait, and natural pathways 
such as wind, tide and animal migration." "The nation's most 
northern fruit fly traps only six kilometres from PNG, lo-
cated on Boigu Island in Torres Strait, and play a vital role 
in our fruit fly warning system." The NAQS will work to 
seasonally eradicate the three exotic fruit fly species that en-
ter the Torres Strait. 

 

"The eradication of exotic papaya fruit fly in 1995 around 
Cairns cost $38 million at the time and resulted in bans on 
exports - the cost would likely be doubled in todays' money," 
Mr Littleproud said. "Through monitoring and surveillance 
my department and its collaborators also work to protect 
Australia from other serious pests and diseases right on our 
doorstep in PNG, such as African swine fever." 

Source: Farm Online, 3 August 2021, by Jamieson Murphy 
(https://www.farmonline.com.au/story/7366603/funding-to-stop-exotic-
fruit-fly-island-hoping-to-mainland/). 

Preliminary Study on the Current Status of 
Mediterranean Fruit Fly Ceratitis capitata in 
Iraq 

A new record of Mediterranean fruit fly, Ceratitis capitata 
was reported in a citrus orchard of Iraq in 2006 after approx-
imately 60 years absence of this pest in the country since 
1947. Although several control methods including chemical 
pesticides and bait applications were used to manage this 
pest, it was not successful to eradicate the outbreak and the 
pest spread rapidly to all citrus and other stone fruits or-
chards in central and southern regions where the main area 
of fruit production is in the country. 

 

Oriental persimmon is one of major hosts of Mediterranean fruit fly 
in Iraq. 

Therefore, the sterile insect technique (SIT) is being consid-
ered to manage the pest in Iraq. For this reason, preliminary 
studies on the phenology and population dynamics of medfly 
in Iraq were investigated by adult trapping and fruit sam-
pling during 2007–2009 and 2014–2015.  
According to the studies, the three major hosts of medfly in 
Iraq are citrus (mainly mandarin), oriental persimmon and 
apricot and the annual population dynamics correspond to 
the fruiting phenology of those major hosts.  
The results were published in 2018 in European Academic 
Research 
(https://www.euacademic.org/UploadArticle/3590.pdf) and 
in 2020 in Plant Archives 
(http://www.plantarchives.org/SPL%20ISSUE%2020-
2/654__3972-3976_.pdf). 

Source: Ayad Al-Taweel, Al-Esraa University College, Baghdad, Iraq. 

USDA Celebrates 75 Years of Research Con-
tributions Achieved at the Knipling-Bush-
land U.S. Livestock Insects Research Labor-
atory 

The U.S. Department of Agriculture's (USDA) Agricultural 
Research Service (ARS) celebrated today the 75th anniver-
sary of the Knipling-Bushland U.S. Livestock Insects Re-
search Laboratory and its historical contributions to the live-
stock industry and scientific community.  

https://www.farmonline.com.au/story/7366603/funding-to-stop-exotic-fruit-fly-island-hoping-to-mainland/
https://www.farmonline.com.au/story/7366603/funding-to-stop-exotic-fruit-fly-island-hoping-to-mainland/
https://www.euacademic.org/UploadArticle/3590.pdf
http://www.plantarchives.org/SPL%20ISSUE%2020-2/654__3972-3976_.pdf
http://www.plantarchives.org/SPL%20ISSUE%2020-2/654__3972-3976_.pdf
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For 75 years, scientists and supporting staff of the Knipling-
Bushland U.S. Livestock Insects Research Laboratory have 
provided invaluable expertise and research in the field of 
veterinary entomology in support of ARS National Pro-
grams-Food Animal Production, Animal Health, Veterinary, 
Medical and Urban Entomology, and Food Safety. 
The ARS Administrator Dr. Chavonda Jacobs-Young and 
Congressman Chip Roy provided remarks during the event 
and highlighted the laboratory's many contributions, includ-
ing innovative ways to control and eliminate invasive pests 
on livestock, such as ticks, the New World Screwworm, and 
blood-feeding flies.  

 
The laboratory (formerly known as the U.S. Livestock Insect 
Laboratory) was first established in 1946 at the Schwethelm 
ranch in Kerr County, Texas, from a consolidation of three 
other laboratories working on screwworm research (Dallas, 
Uvalde, and Menard). It moved to its current location in 
Kerrville in 1963. It was not until years later (1988) that it 
was rededicated and renamed in honor of two ARS scien-
tists, Dr. Edward F. Knipling and Dr. Raymond C. Bushland. 
"Knipling and Bushland made a mark in science history with 
a technique that controlled and led to the eradication of 
screwworm flies in the United States," said Kim Lohmeyer, 
research leader and acting laboratory director." Their Sterile 
Insect Technique is still being used today to eradicate screw-
worms from Central America and has been used successfully 
to control other important insect pests such as Mediterranean 
fruit flies, tsetse flies, mosquitoes, and pink bollworms." 
Over the years, the laboratory has collaborated with a di-
verse group of organizations, universities, beef commodity 
interest groups, and federal and state government agencies. 

Source: USDA ARS News, 8 October 2021. 
(https://www.ars.usda.gov/news-events/news/research-news/2021/usda-
celebrates-75-years-of-research-contributions-achieved-at-the-knipling-
bushland-us-livestock-insects-research-laboratory/). 

Why Flight Testing is an Important Step in 
Sterile Insect Technique 

Releasing hordes of sterilized male insects for unfruitful 
mating with females, a process known as the sterile insect 
technique (SIT), is a proven process for combating many 
species of pests. Its success depends on sterile males dispers-
ing widely enough to outcompete their wild counterparts and 
mate with enough females to reduce reproduction of a pop-
ulation. 
The SIT has potential against the navel orangeworm (Amye-
lois transitella), a moth whose larvae decimates nut crops 
and, as its name implies, citrus, but scientists still are trying 
to figure out whether the idea will fly literally. Researchers 
in California, where the moth’s larvae wreak havoc on al-
monds, walnuts, and pistachios, have conducted laboratory 
experiments that have revealed a potential glitch in dispersal 
ability that needs to be addressed before SIT can be effec-
tively deployed against it. Their analysis is described in a 
report published in June 2021 in the Journal of Economic 
Entomology. 

 

Releasing millions of sterile insects to interfere with a wild pest popula-
tion won’t work if irradiating the insects also hinders their flight capac-

ity. A new study shows this may be the case with navel orangeworm 
moths (Amyelois transitella), and further fine-tuning will be necessary to 
build a successful sterile insect technique operation to manage the pest 

(Photo by Mark Dreiling, Bugwood.org). 

The researchers, led by University of California-Riverside 
Ph.D. student Joshua Reger, examined the impact on the or-
angeworm of the same mass-rearing, sterilization, and trans-
portation methods successfully used to combat the pink boll-
worm (Pectinophora gossypiella), a cotton pest. According 
to the new study, what works on the bollworm is iffy for the 
orangeworm, because the modus operandi seems to nega-
tively impact flight performance, the key to dispersal. The 
researchers concluded that ‘the data from the current study 
demonstrate a substantial reduction in flight capacity in na-
vel orangeworm, particularly males reared under the current 
conditions intended for use in a SIT program’. 
The complexity and many facets of the research described in 
the paper testifies to the fact that using SIT successfully is 
more than a matter of collecting insects, rearing them, and 
releasing a big bunch into the target area. SIT demands 

https://www.ars.usda.gov/news-events/news/research-news/2021/usda-celebrates-75-years-of-research-contributions-achieved-at-the-knipling-bushland-us-livestock-insects-research-laboratory/
https://www.ars.usda.gov/news-events/news/research-news/2021/usda-celebrates-75-years-of-research-contributions-achieved-at-the-knipling-bushland-us-livestock-insects-research-laboratory/
https://www.ars.usda.gov/news-events/news/research-news/2021/usda-celebrates-75-years-of-research-contributions-achieved-at-the-knipling-bushland-us-livestock-insects-research-laboratory/
https://entomologytoday.org/tag/sterile-insect-technique/
https://entomologytoday.org/tag/sterile-insect-technique/
https://doi.org/10.1093/jee/toab114
https://doi.org/10.1093/jee/toab114
https://entomologytoday.org/2021/02/16/how-science-wiped-out-invasive-pink-bollworm-united-states/
https://entomologytoday.org/2021/02/16/how-science-wiped-out-invasive-pink-bollworm-united-states/
https://entomologytoday.org/navel-orangeworm-moth-amyelois-transitella/
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techniques for mass production of males for release, with 
output numbering as high as hundreds of millions of individ-
uals weekly. It is a complex process, involving elements that 
can stress the insects, including irritation, collection with 
vacuum tubes, and chilling before shipping to the release 
point. 
Considerable tinkering with the method is needed before it 
can be applied to the orangeworm, says Reger. “The mass-
rearing, irradiation, transportation, and release processes 
present various points of stress on navel orangeworm which 
can negatively affect flight performance,” he says. “Going 
forward, we are excited to examine the different factors such 
as insect cold tolerance, transportation, and field release 
method as this work continues.” 
The study highlights the need for additional research focused 
on the key features of the SIT process, but this is in tune with 
other successful SIT programs. Notably, programs aimed at 
codling moth and pink bollworm were researched and im-
proved over decades, ultimately meeting their goals of pest 
suppression and eradication, respectively.” 
The SIT is an ideal solution for dealing with the orange-
worm, which has the unique ability to detoxify certain chem-
ical compounds in the environment, including some pesti-
cides. Even if that were not the case, growers are under pres-
sure to use less toxic pest management tools. Major overseas 
markets for California almonds, pistachios, and walnuts, 
such as South Korea and the European Union, have strict 
regulations for pesticide residues. The Almond Board of 
California is committed to have growers adopt 25 percent 
more environmentally friendly pest management tools like 
mating disruption by 2025. 
The tasks required to perform the flight-testing experiments 
used in the study were not for the fumble fingered. Individ-
ual moths—at most 11 millimetres long—had to be chilled 
then glued to a tiny insect pin at the end of an arm of hypo-
dermic tubing on a device called a “flight mill.” It resembles 
a miniature carnival ride, with a thin arm of lightweight tub-
ing that spins while mounted atop a post. The moth is coun-
terbalanced by a dab of painter’s putty of the same weight, 
so each moth in the study had to be individually weighed; 
most weigh about 7 milligrams. Suspended by magnets and 
equipped with Teflon bearings, the arm spins so effortlessly 
it rotates when the moth flies. A sensor records each revolu-
tion and thus flight distance. 
Reger and his colleagues assessed flight distance in both 
moths that were mass-reared in the millions and those col-
lected by hand and reared locally in much smaller numbers. 
Four groups of moths were compared. From a United States 
Department of Agriculture facility in Phoenix, Arizona, 
came moths that were irradiated and another batch that was 
not. Another two were non-irradiated moths that were lo-
cally reared at a facility in California, from the Phoenix col-
ony, and a colony that originated in Fresno County, Califor-
nia, in 2011. It turned out, says Reger, that “female moths 
from both strains are capable of flying similar total distances 
and durations under all conditions. 

The moths’ flight capacity is tested using a device called a flight mill, 
shown here in a netted enclosure. (Photo courtesy of Joshua Reger). 

The farthest females flew was up to almost 12 kilometres, 
while males went for three to more than seven. Mass-reared 
months had more of what the researchers called “non fliers,’ 
which displayed less than two minutes of continuous flight. 
Overall, in this study, only males appeared to be negatively 
influenced by the mass-rearing process. Chilling, which oc-
curs before irradiation and to immobilize moths for attach-
ment to the flight mill, may impact the fitness of males, es-
pecially, the study suggests. 
As for irradiation, Reger says, “If the irradiation regimen is 
found to have a large negative impact on insect fitness, there 
are multiple avenues to explore which may improve it. These 
include but are not limited to lowering radiation dose, ma-
nipulation of atmospheric conditions, changing radiation 
source, and incorporating radioprotectants into the artificial 
diet.” 

Source: Entomology Today, 23 June 2021. By Ed Ricciuti. 
(https://entomologytoday.org/2021/06/23/flight-mill-testing-important-
sterile-insect-technique-navel-orangeworm/). 

Drone Tech's Next Big Target: Insect Pest 
Management 

New Research Collection Showcases Unmanned 
Aircraft Systems' Use Against Mosquitoes, Crop 
Pests, and More 

Drones keep getting smaller and smaller, while their poten-
tial applications keep getting bigger and bigger. And now 
unmanned aircraft systems are taking on some of the world’s 
biggest small problems: insect pests. 
From crop-munching caterpillars to disease-transmitting 
mosquitoes, insects that threaten crops, ecosystems, and 
public health are increasingly being targeted with new pest-
management strategies that deploy unmanned aircraft sys-
tems (UAS, or drones) for detection and control. And a va-
riety of these applications are featured in a new special col-
lection published in the Journal of Economic Entomology. 

https://entomologytoday.org/2021/06/23/flight-mill-testing-important-sterile-insect-technique-navel-orangeworm/
https://entomologytoday.org/2021/06/23/flight-mill-testing-important-sterile-insect-technique-navel-orangeworm/
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The collection featuring both newly released and recently 
published research, gathers examples illustrating both the 
progress and potential of drone technology in insect pest 
management settings. Case studies include: 
• Locating and sampling standing water for mosquito lar-

vae and improving accuracy of insecticide applications 
targeting mosquito larvae and adults. 

• Applying precise amounts of pheromones via drone over 
cranberry beds to disrupt the mating of cranberry fruit-
worms (Acrobasis vaccinii) and blackheaded fireworms 
(Rhopobota naevana). 

• Photographing tree canopies from above via drone in 
winter to survey for presence of cocoons of the moth Mo-
nema flavescens and prevent defoliation in the subse-
quent summer. 

• Delivering and releasing predator and parasitoid insects 
via drone to target the European corn borer (Ostrinia nu-
bilalis) and the eastern spruce budworm (Choristoneura 
fumiferana). 

• Using drones to release sterile Mexican fruit flies (Anas-
trepha ludens) and codling moths (Cydia pomonella) to 
suppress wild populations of the pests—a modern im-
provement on the classic sterile insect technique. 

Several articles in the collection also explore potential future 
applications for drone technology in insect pest manage-
ment, including aerial spectral imagery of crops and plants 
to assess signs of pest damage, enhanced deployment of 
traps and monitoring systems to detect insects in hard-to-
reach locations, and more. 
The Entomological Society of America (ESA) special col-
lection ‘Drones to Improve Insect Pest Management’ is 
available now, featuring 15 research articles published in the 
Journal of Economic Entomology (https://aca-
demic.oup.com/jee/pages/drones-to-improve-insect-pest-
management). 

Source: Entomological Society of America, 28 June 2021. 
(https://www.entsoc.org/drone-tech-next-big-target-insect-pest-
management). 

Launch of an SIT Pilot Trial in La Reunion 
Island 

Since 2009, IRD (French Research Institute for Develop-
ment) and its partners are carrying out a feasibility study on 
the sterile insect technique (SIT) in Reunion Island, a French 
overseas department in the southwestern Indian Ocean. Used 
in addition to other vector control actions, the objective of 
this environment-friendly method is to reduce the popula-
tions of Asian tiger mosquitoes. Aedes albopictus, over suc-
cessive generations, thereby reducing the risk of chikungu-
nya or dengue transmission. 
In 2019, a prefectural decree authorized the preliminary re-
lease of sterile male mosquitoes in the urban residential area 
of Duparc (a district of Sainte Marie in Reunion Island, 
42ha) to evaluate the dispersal and survival capacity as well 
as the mating ability of irradiated male Ae. albopictus in the 
urban environment. The results showed that lifespan and dis-
persal capacity were similar to wild male mosquitoes. 
After carrying out this study, the SIT programme progressed 
to the next step in 2021: following the favorable opinion 
from the Departmental Commission for the Environment 
and Health and technological risks on the large-scale appli-
cation of SIT, a specific prefectural decree authorized the 
regular releases of sterile males. To do this, a new mass-rear-
ing facility of 84 m², producing currently 200 000 sterile 
males per week and with a maximum capacity of 5 million 
sterile males per week, was built and optimized for mass-
production with four well equipped rooms (racks and trays, 
larvae-pupae separator, mass-rearing cages, automatic tem-
perature and humidity control system) dedicated to the dif-
ferent breeding phases.  

 

The sex separation area at the new mass-rearing facility. 

The operational pilot phase of the SIT project started in July 
2021 with the first release of sterile male mosquitoes. On 
this occasion, 120 000 sterile male Ae. albopictus were re-
leased in Duparc. These mosquitoes are produced from a lo-
cal Ae. albopictus strain in the new facility. The pilot phase 
of the SIT programme aims to demonstrate the effectiveness 

https://www.entsoc.org/drone-tech-next-big-target-insect-pest-management
https://www.entsoc.org/drone-tech-next-big-target-insect-pest-management
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of a sustainable approach to control the populations of Ae. 
albopictus by releasing sterile males.  
The month of July 2021 was selected for the start of the re-
lease campaign because of the relatively low mosquito den-
sity during this southern winter season. The release strategy 
aimed at a ratio of 10 sterile males to 1 wild male in the tar-
get area. Sterile males Ae. albopictus are released weekly in 
the pilot areas of 20 ha as part of an integrated suppression 
strategy that includes door-to-door elimination of breeding 
sites, and ovitraps coated with Bti deployed at the border of 
the release area to prevent female immigration. To ensure 
reasonably good spatial coverage and uniform distribution 
of the sterile males, the releases are made from the ground 
in three release points per hectare, taking into account the 
observed median dispersal distance. In essence, 6 000 sterile 
males per hectare are ground released weekly in the entire 
treated zone. The mosquito population is regularly moni-
tored (using weekly ovitrap sampling and monthly BG trap-
ping system) to follow the density of wild Ae. albopictus 
population in comparison with the control site.   

 

Demonstration of the release of sterile males during the lunching of the 
SIT pilot trial. 

The pilot release phase of the SIT programme, fully sup-
ported by the European Regional Development Fund and the 
French Ministry of Health, will be implemented for 12 con-
secutive months, during which the quantity and quality of 
sterile males to release will be adjusted according to the ob-
served density and performance, depending on the season. If 
the effectiveness of the SIT pilot testing is proven at the scale 
of a district, a large-scale use could be considered by the 
health authorities for the entire Island, in combination with 
vector control methods currently in place.  
The ongoing SIT project also includes an effective commu-
nication strategy both to enhance population support at the 
pilot area in Duparc and to share research-supported infor-
mation about SIT to a broad public audience through di-
verse, engaging, community-oriented activities.  
For detailed information please visit the project website: 
www.tis.re. 

Source: Louis Clement Gouagna, IRD, France. 

Inauguration of the CTIFL Experimental 
Tool Dedicated to the Development of the 
Sterile Insect Technique (SIT) 

The French Interprofessional Technical Center for Fruit and 
Vegetables (CTIFL) inaugurated PiloTis on 8 July 2021, i.e. 
a new institute dedicated to the development of the sterile 
insect technique (SIT) at its operational centre of Balandran 
alongside Aurélie Genholer, regional councillor of Occi-
tania. 
On this occasion, Jacques Rouchaussé, president of CTIFL, 
recalled the beginning of this adventure of dissemination of 
the SIT in Europe, which started as a Franco-Canadian col-
laboration during a trip in August 2018. He reaffirmed the 
ambition of CTIFL to become the European leader in SIT.  

 

Ludovic Guinard, deputy managing director of CTIFL, in-
sisted on the need to transfer this technique as soon as pos-
sible to professionals through the efforts of all partners of 
this project. The goal is to obtain some first results on the 
codling moth and Drosophila suzukii within 1 to 2 years. He 
stated again CTIFL’s objective to provide France with an in-
novative tool on an industrial scale by ensuring the imple-
mentation of a robust and rigorous method. This action can 
only be achieved with stronger financial support from the 
French government. 
Clélia Oliva, head of the SIT programme at CTIFL and co-
ordinator of the SIT Collective, mentioned the development 
of SIT in France by presenting the different levers that can 
help integrate the technique into crop protection strategies.  
As for Cara Nelson, former director of the OKSIR pro-
gramme in Canada, she shared her experience and empha-
sized the effectiveness of SIT. According to Cara Nelson, 
the two keys to success after 30 years of experience are com-
munication and teamwork between the different local actors 
in order to set up the technique. 

Source: Fresh Plaza, 15 July 2021 
(https://www.freshplaza.com/article/9339452/inauguration-of-the-ctifl-
experimental-tool-dedicated-to-the-development-of-the-sterile-insect-
technique-sit/).  

http://www.tis.re/
https://www.freshplaza.com/article/9339452/inauguration-of-the-ctifl-experimental-tool-dedicated-to-the-development-of-the-sterile-insect-technique-sit/
https://www.freshplaza.com/article/9339452/inauguration-of-the-ctifl-experimental-tool-dedicated-to-the-development-of-the-sterile-insect-technique-sit/
https://www.freshplaza.com/article/9339452/inauguration-of-the-ctifl-experimental-tool-dedicated-to-the-development-of-the-sterile-insect-technique-sit/
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Abstract 

Microscopic observation of mosquito species, which is the 
basis of morphological identification, is a time-consuming 
and challenging process, particularly owing to the different 
skills and experience of public health personnel. We present 
deep learning models based on the well-known you-only-
look-once (YOLO) algorithm. This model can be used to 
simultaneously classify and localize the images to identify 
the species of the gender of field-caught mosquitoes. The re-
sults indicated that the concatenated two YOLO v3 model 
exhibited the optimal performance in identifying the mos-
quitoes, as the mosquitoes were relatively small objects 
compared with the large proportional environment image. 
The robustness testing of the proposed model yielded a mean 
average precision and sensitivity of 99% and 92.4%, respec-
tively. The model exhibited high performance in terms of the 
specificity and accuracy, with an extremely low rate of mis-
classification. The area under the receiver operating charac-
teristic curve was 0.958 ± 0.011, which further demonstrated 
the model accuracy. Thirteen classes were detected with an 
accuracy of 100% based on a confusion matrix. Neverthe-
less, the relatively low detection rates for the two species 
were likely a result of the limited number of wild-caught bi-
ological samples available. The proposed model can help es-
tablish the population densities of mosquito vectors in re-
mote areas to predict disease outbreaks in advance. 

The full paper was published in: Scientific Reports 2021 11:4838. 
https://doi.org/10.1038/s41598-021-84219-4. 
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Abstract 

Tropical fruit flies are considered among the most economi-
cally important invasive species detected in temperate areas 
of the United States and the European Union. Detections of-
ten trigger quarantine and eradication programs that are con-
ducted without a holistic understanding of the threat posed. 
Weather-driven physiologically based demographic models 
are used to estimate the geographic range, relative abun-
dance, and threat posed by four tropical tephritid fruit flies 
(Mediterranean fruit fly, melon fly, oriental fruit fly, and 
Mexican fruit fly) in North and Central America, and the Eu-
ropean-Mediterranean region under extant and climate 
change weather (RCP8.5 and A1B scenarios). Most temper-
ate areas under tropical fruit fly propagule pressure have not 
been suitable for establishment, but suitability is predicted 
to increase in some areas with climate change. To meet this 
ongoing challenge, investments are needed to collect sound 
biological data to develop mechanistic models to predict the 
geographic range and relative abundance of these and other 
invasive species, and to put eradication policies on a scien-
tific basis. 

The full paper was published in: Communication Biology 2021 4:1141 
https://doi.org/10.1038/s42003-021-02599-9. 
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