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Training School: Field Assessment of Quality in Control Measures (including SIT)
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The Training Course “Field assessment of Quality in Control Measures against Aedes Invasive
Mosquitoes (including SIT)” took place in Valencia, Spain, from 13 to 24 September 2021.
It was co-organized by two European projects: the AIM COST Action CA17108 Aedes Invasive
Mosquitoes and MediLabSecure. Financial support was offered by the IAEA TC PROJECT RER5026
“Enhancing the Capacity to Integrate Sterile Insect Technique in the Effective Management of Invasive
Aedes Mosquitoes”. The local host institutions were the City Council of Valencia, University of
Valencia and the company Lokímica which is charge of mosquito control in the city of Valencia.
The training aimed to reconnect mosquito research in the laboratory, the field, and control methods
trying to achieve the ultimate common goal: the reduction of mosquito bites and mosquito-borne
disease transmission. This aim was envisaged through providing theoretical and practical knowledge
about entomological assessment of the efficacy of different control methods targeting Aedes
albopictus.
Four mosquito control methods have been performed and evaluated: larviciding, adulticiding, mass
release of sterile males, and door-to-door control. The daily agenda was arduous, often beginning
form 9 am and lasting until 8 pm.
Twenty (20) trainees representing 15 nationalities, including Albania, Bulgaria, Croatia, Cyprus,
Czech Republic, Greece, Hungary, Italy, Mauritania, North Macedonia, Portugal, Romania,
Slovenia, Spain, and Turkey were selected. Trainees were supported by eighteen (18) trainers
(including from Lokímica) and were selected based on their competencies. They are
nationals/residents of the following countries: Belgium, France, Italy, Serbia, Spain, Switzerland. The
proportion of trainees in relation to trainers aimed to foster meaningful exchanges and interactions.
In the city of Valencia, four plots were selected with similar characteristics: surface area of 30 ha, a
known high presence of Aedes albopictus and presence of a public garden. Treatments in individual
plots differed:
- Plot 1 received ground ULV adulticide treatment only (pyrethroid);
- Plot 2, a larvicide (Aquatain™) and ground ULV adulticide (pyrethroid) treatment;
- Plot 3, Sterile Insect Technique (SIT) with the release of tens of thousands of male mosquitoes
sterilized with gamma radiations identified with either a green or pink fluorescent coating, a
larvicide (Aquatain™) treatment and door-to-door sanitary education.
- Lastly, plot 4 remained untreated and therefore served as a control to compare the efficacy of
treatments employed in plots 1 to 3.
Treatments were performed during the middle of the training school to ensure an evaluation before
(at least 3 days) and after (at least 3 days) treatments.
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Field evaluation of the treatments was by the following methods:
- by observing mosquito eggs with ovitraps,
- on larvae and pupae in breeding sites such as catch basins with dipping method,
- on flying female and male mosquitoes with BG Sentinel traps and home-made “EVS traps”,
- and on biting females and males with human landing catches thanks to voluntaries equipped by
an electric aspirator.
Observations were occasionally recorded in the field using the VECMAP app that allowed the trap or
sampling location to be recorded based on the location recorded from their smartphone’s satellite
location service.
Results will be presented in the separate report that details the results gathered during Training
School together with an analysis and discussion.
Teams of trainees and trainers were actively involved in planning and organisation of experimental
design in terms of logistical support, data acquisition, storage and analysis.
It is widely understood that mosquito control is a challenge, as a high level of knowledge and practice
are needed for a skilful execution of field and laboratory activities that supports serious scientific
enquiry. Evaluating treatments efficacy (quality control) can also be demanding. Otherwise, data can
lead to misleading results. Therefore, mosquito control needs both quality treatment and quality
evaluation of efficacy. This is ensured by a careful cooperation between mosquito control operators
and evaluators that supports efficacy of mosquito control.

3

Training School: Field Assessment of Quality in Control Measures (including SIT)
against Aedes Invasive Mosquitoes

The main objective of MediLabSecure is to prevent vector-borne diseases by reinforcing an
international network of laboratories and public health institutions in 22 beneficiary countries to
promote an integrated surveillance of emerging arboviruses. This requires the interaction between
five working groups, namely human virology, animal virology, medical entomology, public health,
early warning tools/ modelling. Each domain focuses on one discipline, while maintaining a One
Health approach to promote integrated surveillance of emerging arboviruses throughout
beneficiary countries1.
The AIM COST Action, for its part, aims to establish gender, age and geographically balanced
transboundary network of partners and institutions across Europe to cost effectively address the
management of the risk of introduction and spread of Exotic Invasive Aedes Mosquito-Borne Viruses
(EIAMBVs)2. The collaboration between those two projects makes it possible to group experts of
Europe (thanks to AIM Cost) and beyond (thanks to MediLabSecure).
Additional financial support has been offered by the International Atomic Energy Agency (IAEA)
through the Technical Cooperation project RER5026 “Enhancing the Capacity to Integrate Sterile
Insect Technique in the Effective Management of Invasive Aedes Mosquitoes”.
The local host institutions were the City Council of Valencia, the University of Valencia (which
offered the laboratory infrastructures at the Faculty of Medicine) and the company Lokímica
Laboratories in charge of mosquito control in Valencia. In Valencia, the pest control responsibilities
have been partially privatised since the 90’s and Lokímica is one such firm contract to carry out
monitoring and control. This training school was made possible thanks to Lokímica that coordinated
all the treatments including the sterilised male mosquitoes (supported by IAEA and produced by
Tragsa), provided the material, the different types of traps, and mosquitos aspirators. Lokímica also
liaised with the City Council of Valencia to obtain the necessary authorisations for the participants
to set up the traps in public spaces, such as in schools and parks and for collection of samplings each
day during the two training period.

1
2

https://www.medilabsecure.com/project.html
https://www.aedescost.eu/
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The training aimed to reconnect both mosquito research (in the laboratory and the field) and control
operations. The ultimate common goal was to reduce mosquito bites and to prevent the
transmission of mosquito-borne diseases. This aim was envisaged through providing theoretical and
practical knowledge about entomological assessment of the efficacy of different control methods
targeting Aedes albopictus.
Four mosquito control methods were performed and evaluated during this training: larviciding,
adulticiding, release of sterile males, door-to-door sanitary education.
To do so, four plots with similar characteristics were selected in Valencia (Fig. 2): surface area of 30
ha, Aedes albopictus density, and presence of a public garden.
- Plot 1 (Fig 3a) received ground ULV adulticide treatment only (pyrethroid).
- Plot 2 (Fig. 3b) received larvicide and ground ULV adulticide treatment – emergency response
(Aquatain AMF™ + same pyrethroid adulticide as used at Plot1).
- Plot 3 (Fig. 3c) , Sterile Insect Technique (SIT) with the release of thousands of male mosquitoes
sterilized with gammacell irradiator and labelled with fluorescent powders + larvicide
(Aquatain™) + door-to-door (sanitary education).
- Plot 4 (Fig. 3d) remained untreated and served as a negative control.
The different treatments were performed in the middle of the training school to allow an evaluation
before (at least 3 days) and after (at least 3 days) the treatment.
The agenda was very busy, usually from 9 am to 8 pm, without a day off.
Field evaluation of the treatments was by the following methods:
- by observing mosquito eggs with ovitraps,
- on larvae and pupae in breeding sites such as catch basins with dipping method,
- on flying female and male mosquitoes with BG Sentinel traps and home-made citizen science
“EVS traps”,
- and on biting females and males with human landing catches thanks to voluntaries equipped by
an electric aspirator.
Observations were occasionally recorded in the field using the VECMAP app that allowed the trap
or sampling location to be recorded based on the location recorded from their smartphone’s
satellite location service.
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The location of the 4 plots in Valencia

Fig. 2 The location of the training school headquarters
and the 4 experimental plots in Valencia
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a) Plot 1: West Park — Only ground ULV
adulticide treatment (pyrethroid)

b) Plot 2: Rambleta — Larvicide + ground
ULV adulticide treatment (Aquatain™ + same
pyrethroid adulticide as used at Plot1)

c) Plot 3, Viveros — Sterile Insect Technique d) Plot 4, Polifilo’s Park — Remained
(SIT) with the release of tens of thousands untreated and served as a negative control
of male mosquitoes sterilized with gamma
radiations identified with fluorescent
coating + a larvicide (Aquatain™) treatment
+ door-to-door sanitary education

Fig. 3 Zoom in of the 4 experimental plots in Valencia: a) Plot 1: West

Park; b) Plot 2: Rambleta; c) Plot 3, Viveros; and d) Plot 4, Polifilo’s Park
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Twenty (20) trainees were selected based on their CV, motivation letter, and the administrative
rules of the various funding organisations. Trainees represented 15 nationalities, including from
Albania, Bulgaria, Croatia, Cyprus, Czech Republic, Greece, Hungary, Italy, Mauritania, North
Macedonia, Portugal, Romania, Slovenia, Spain, and Turkey. Unfortunately, one of them coming
from Libya could not obtain his Schengen visa and enter Spain; he was replaced on the spot by a
Spanish one.
Trainees were supported by eighteen (18) trainers (including from Lokímica) and were selected
based on their competencies. They are nationals/residents of the following countries: Belgium,
France, Italy, Serbia, Spain, Switzerland.
The proportion of trainees in relation to trainers aimed to foster meaningful exchanges and
interactions.
The participants were divided into four groups and were responsible for the daily measurements
and the treatment in their respective plots. In addition, all the trainees were invited to participate
or assist in all the four treatments and their quality control joining the different plots concerned.
Thus, all the trainees had the chance to be involved in the release and recapture of sterilized male
mosquitoes, the manipulation of several adulticides and larvicides products as well as their
application equipment (ultra-low volume, different types of application equipment, etc.) and the
efficacy of control measurements, the manipulation of BG and “EVS traps”, ovitraps and human
landing collections. They were also able to practice door-to-door awareness and prevention
activities.
All trainees presented mosquito control activities performed in their respective countries, including
the measures specifically targeting Aedes albopictus populations, and the quality controls evaluating
the efficacy of those measures. This allowed participants to better understand the involvement of
public (municipalities, states, universities, etc.) and private actors (pest control private companies,
providers of insecticides and larvicides, auditors, public policy evaluators, etc.) of mosquito
population control and the importance of genuine communication and cooperation between them.

Fig. 4 Trainee presenting the status of AIM control in Mauritania
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Portugal: Centre for Vectors and infectious Diseases
Greece: Benaki Phytopathological Institute
Spain: Universitat de les Illes Balears
Spain: Animal Health Research Center (IRTA-CReSA)
Romania: University of Agricultural Sciences and Veterinary
Medicine Cluj-Napoca
Albania: Institute of Public Health Tirana
Chequia: Institute of vertebrate biology Czech academy of sciences
Hungary: University of Pecs
Greece: Ecodevelopment S.A.
Italy: Sapienza University Rome
Spain: Universitat de València
Bulgaria: National center of infectious and Parasitic Diseases
Cyprus: Cyprus University of Technology
Portugal: Instituto Nacional de Saude Dr. Ricardo Jorge
Mauritania: University of Nouakchott Al-Aasriya
Turkey: Hacettepe University
North Macedonia: Center for public health Skopje
Slovenia: Famnit University
Spain: Murcia Lokimica
Croatia: University of Osijek
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Prof Dušan Petrić is head of the Laboratory for Medical Entomology at the Faculty of
Agriculture, University of Novi Sad, Serbia. He has 35 years of experience in mosquito
research and was an associate research fellow in the Institute of Zoology, University
of Heidelberg, and KABS/GFS, Germany (1990–2000), and visiting professor at the
University of Manchester, School of Biological Sciences, Department of
Environmental Biology, U.K. (1991–1992). He recently organized field studies and
training in mosquito identification and sampling in Albania, Bosnia & Herzegovina,
Bulgaria, Montenegro, Romania and Serbia. He is the author of 51 referred scientific
publications (h=15) and Associate Editor of Medical and Veterinary Entomology. He
was a member of the Core Matrix Mosquito Group of VectorNet. He is Deputy Chair
of Aedes Invasive Mosquitoes (AIM) COST Action and National coordinator of the
IAEA project on AIM. His scientific interests have been focused on the development
of mosquito surveillance and monitoring methods and the implementation of
environment friendly control strategies. He is providing expert consultations to
international bodies such as the European Centre for Diseases Prevention and
Control (ECDC), the European Food Safety Agency (EFSA), and the International
Atomic Energy Agency (IAEA).

Dr Vincent Robert is the Work package leader of the medical entomology working
group of the MediLabSecure project. He is Research Director at the French National
Research Institute for Sustainable Development, in Montpellier in the “MIVEGEC”
unit dedicated to infectious diseases and vectors: ecology, genetics, evolution and
control. He has a PhD in Medical Biology and an HDR (accreditation to lead scientific
researches in French universities). His speciality is medical entomology and human
diseases transmitted by mosquito vectors, with a primary interest in malaria and
arboviral diseases. He belonged to the team that, for the first time, demonstrated
the huge entomological impacts of pyrethroid impregnated bednets against
anopheline mosquitoes and malaria transmission. He published more than 250
articles in international peer-reviewed journals and book-chapters, plus two books
(h=33). Altogether, Dr Robert has worked in more than 15 countries on three
continents.

Dr Eleonora Flacio is a biologist-ecologist leading the Vector Ecology sector for the
Institute of Microbiology at the University of Applied Sciences and Arts of Southern
Switzerland. She has more than 20 years of experience in the surveillance and control
mosquitoes and holds a professional pest control license. She has overseen the Aedes
albopictus surveillance system in Canton Ticino (Switzerland) since the beginning of
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the same, i.e., in 2000. With her team, she coordinates all activities (surveillance,
control, and communication) of the Swiss Mosquito Network on invasive mosquitoes
under the support of the Federal Office for the Environment. At the same time, for
the Federal Office of Human Health and the office of the cantonal doctor (Canton
Ticino), she carries out the activities of surveillance and control of mosquito-borne
diseases. She is trainer for EMCA, E-SOVE and AIM-COST and national expert for
mosquito determinations for the Swiss Info Fauna and the European project
Mosquito Alert.

Grégory L’Ambert is a medical entomologist, he holds a master in ecotoxicology, was
coordinator of the entomological surveillance of invasive mosquitoes in mainland
France for the Ministry of Health (2010-2019), Team leader on R&D aspect of the
autodissemination strategy against Aedes albopictus of the “Entente
Interdépartementale pour la Démoustication du littoral Méditerranéen” (EID-Med).
He has worked since 2005 in the EID Med laboratory on the ecology of the vector of
public health importance present in Southern France. He mainly studies Culex species
vectors of West Nile Virus and Aedes albopictus. He is involved in the surveillance
and response plans against West Nile and Asian tiger mosquitoes, and he conducted
fieldwork and coordinated the vector control operation during almost all outbreaks
of West Nile, dengue, Chikungunya that happened during the last 15 years in
mainland France. On these topics, he was regularly involved in European Centre for
Diseases Prevention and Control and World Health Organization expert workshops
and collaborated with up to 50 scientific publications.

Dr Francis Schaffner is a medical and veterinary entomologist, focusing first on
mosquitoes, but also on biting midges, sand flies, and biting flies. He devoted the first
part of his career to sustainable mosquito control and mosquito taxonomy in France.
From 2007 to 2013, he was working at the University of Zurich, Switzerland, Institute
of Parasitology, developing research and surveillance programs of insect vectors. He
also worked from 2009 to 2016 for Avia-GIS, a Belgian company developing tools for
surveying vectors. Since 2016, Francis has been working as a freelance consultant,
mainly supporting international bodies (ECDC, EFSA, WHO) and national authorities
to develop networking (e.g. VectorNet), performing needs assessments and
designing risk management plans for vector-borne diseases. Francis has over 33 years
of experience in surveillance, control, taxonomy, ecology of insect vectors and
transmission of human and animal vector-borne disease pathogens, in Europe and
EU Overseas Countries and Territories, Middle East and Northern Africa.
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Dr Antonios Michaelakis is an agriculturalist- entomologist, Associate Research
Scientist at the Laboratory of Agricultural Entomology of Benaki Phytopathological
Institute. He was involved or participated in several research projects (e.g. LIFE, FP7REGPOT, PENED, EPET II, COST862 etc). He is the Project Manager for the projects
LIFE CONOPS (www.conops.gr), Pest Practice (http://www.pestpractice.eu/) and an
assistant scientific officer of the National program for the quarantine pests and
protected zones in Greece.
He coordinates projects for mosquito surveillance and management in several
Municipalities/Regional Units in Greece. Currently, under the framework of the
project ECDC/2016/034 (acronym: AedesRisk)”, he is collaborating with the
European Centre for Diseases Prevention and Control (ECDC). Finally, he is
collaborating with International Atomic Energy Agency (IAEA) and he is coordinating
in Greece the pilot application of SIT in Aedes albopictus control.

Prof Romeo Bellini is currently Director of the Sanitary Entomology & Zoology
Department at the Centro Agricoltura Ambiente (CAA) G.Nicoli in Italy. He is
responsible for the IAEA Collaborating Centre established at CAA. He has some 30
years of experience in mosquito ecology research and management of mosquito
control programs. His main scientific interests are on the development of mosquito
vectors surveillance methods and the implementation of new control strategies, such
as SIT, against Aedes species. He has been participating in several EU financed
projects under LIFE, FP7 and Horizon 2020 programs. He also served as the European
Director of the Society for Vector Ecology from 1998 to 1999 and the Italian Director
of the European Mosquito Control Association from 2003 to 2005. He is providing
expert consultations to international bodies such as WHO Europe, ECDC, EFSA and
IAEA.

Prof Alessandra Della Torre graduated in Biological Sciences (1987) and PhD in
Microbiology and Epidemiology (1993) at La Sapienza University of Rome. Associate
Professor of Parasitology (VET/66) and coordinator of the research group in Medical
and Molecular Entomology at the Department of Public Health and Infectious
Diseases of La Sapienza University of Rome. She carries out research activities in the
field of medical entomology, with a particular focus on Culicides vectors of malaria
and human and zoonotic arboviruses, thanks to funding from the European
12
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Community (FP7), the National Institute for Health (NIH-USA), the World Health
Organization, the Pasteur Institute Italy - Cenci Bolognetti Foundation, the Ministries
of University and Scientific Research and Defense, and La Sapienza University. She
collaborates as Vice-Chair in evaluating the Marie-Curie projects of the European
Community and the evaluation of international research projects. She performs
scientific dissemination activities in television broadcasts and in national newspapers
and magazines.

Dr Rubén Bueno finished his PhD in 2010 from the University of Valencia (Spain) and
obtained the Special Doctorate Award in the field of Natural Sciences two years later.
He holds a master's degree in Tropical Parasitic Diseases (University of Valencia) and
a Spanish National Award of young entomology researchers (Entomology Spanish
Association) in 2010. He is a medical entomologist and an active member of several
scientific associations at the national and international level. Ruben also collaborates
with several scientific journals as a member of the Editorial Board, he is an Expert
Advisor of the Iberoamerican Society of Scientific Information (SIIC) and he has
published more than 60 scientific publications in journals related to the fields of
medical and veterinary entomology, pest management, applied zoology and public
health. He currently cooperates with several universities and other academic
institutions in superior teaching issues related to his field of expertise (medical
entomology, vector control and vector-borne diseases). He is the Technical Director
and Head of the Research and Development (R+D) Department of a leading Spanish
company in pest management and environmental health called “Laboratorios
Lokímica.”

Anna García Cantó: Biologist. The University of Alicante, with a specialization in
Environmental Sciences. Master in Pest Control and Management at the University
of Valencia. Member of the R&D Department of Lokímica since 2021. Coordination
team of treatments against simulids in the province of Valencia during the degree
with parasitoids of the Ichneumonidae group.

Isaac Antonio García Masiá: Biologist. University of Alicante, specialising in Ecology.
Postgraduate in Applied Entomology, Universidad Nacional a Distancia (UNED).
The technician at Lokímica since 2015, coordinating treatments against mosquitoes
in the province of Castellón and the region of Andalusia. Member of the R&D
Department. Isaac is responsible for numerous environmental education and
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Training School: Field Assessment of Quality in Control Measures (including SIT)
against Aedes Invasive Mosquitoes

scientific dissemination projects in different bodies of the University of Alicante, as
well as in various bird monitoring programs under the direction of SEO-BirdLife.

Daniel Jiménez Vidal: Degree in Veterinary Medicine. University of Extremadura.
Specialty of Vectorial Entomology and Parasitology. Senior Forestry Technician.
Postgraduate in Applied Entomology. National Distance University (UNED).
Territorial Delegate of Lokímica in the Basque Country. Member of the R&D
Department.
In the team coordinating treatments against mosquitoes in the province of Valencia
and the region of Andalusia. Professional career linked to Applied Entomology and
vector-borne disease control.

José Risueño Iranzo: Doctor of Veterinary Medicine. The University of Murcia. Master
in Wildlife Management and Control. Speciality in parasitology and parasitic diseases.
Member of the R&D Department of Lokímica since 2021. Responsible for the
phlebotomine sandfly monitoring team in the Region of Murcia. Clinical veterinarian
for large animals in Wales, UK, in 2018-2021. Co-author of several articles related to
wildlife and transmission of diseases of public health interest.

Juan Pablo Serna Mompeán: Higher Technician in Environmental Health and
Forestry Management. Technician in Geographic Information Systems. Technician
in Lokímica since 2000. Coordination team of treatments against mosquitoes and
simulids in the province of Valencia. Member of the R&D Department.

José Manuel Pita González: Biologist and Environmental Engineer. Complutense
University and the Polytechnic University of Madrid. The technician at Lokímica in
the vector control sector in the Vector Control Department - Madrid Salud (Madrid
City Council). Working team in the surveillance and control of simulids and
mosquitoes (Aedes albopictus and epidemiological cases of West Nile Virus in the
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region of Andalusia).

Lauriane Mariamé: project manager of the WP3 (medical entomology) in the
MediLabSecure project, interested in both human and natural sciences, she studied
international relations and the functioning of the European Union as well as the
relations between humans and the environment. Lauriane worked for a European
trade union confederation and a European think tank. Then, as a project
coordinator, she was involved in development cooperation and the preservation of
ecosystems at the United Nations Industrial Development Organization in Vienna.

Cedric Marsboom is the Chief Technology Officer of Avia-GIS and the head of the
research department. He is an environmental engineer with a strong background in
ecology and specialised in remote sensing, spatial and mathematical modelling with
a focus on machine learning techniques. As the technical director at Avia-GIS, he
provides input to projects covering a wide range of needs in the field of vectorborne diseases: (a) development of decision support tools for modelling the spread
of vectors and their diseases, (b) development of Internet of Things (IoT)
applications to monitor vector presence and dynamics, (c) quality control of vector
distribution data generated by international vector networks, (d) Scientific support
of the clinical trial, (e) development of sampling strategies. He coordinates and/or is
a major partner in the Aedesrisk research project for ECDC, European projects such
as Vectrack and MOOD and ESA projects such as SenZitall. He is part of the
networks AIM-COST (task leader) and VECTORNET (Database).

Damian Robinson is a Consultant at Avia-GIS for VECMAP, which is integrated data
collection, vector surveillance and risk mapping cloud platform. More concretely, he
is responsible for VECMAP marketing, training/support, and is the liaison with the
Software Development and R&D departments. He has an academic and professional
background in geography, environmental studies, geographical information systems
(GIS), remote sensing and traffic modelling.
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Teams of trainees and trainers were actively involved in planning and organisation of experimental
design, all logistical aspects, data acquisition, storage and analysis.
The sampling density per plot involved:
- 5 BG traps (1 trap/6 ha); 2 edges (exposed to ULV and hidden), 3 middle (2 exposed, 1 hidden); 20
BG traps in total; each trainee has one
- 5 EVS traps (1 trap/6 ha); 2 border zone (exposed to ULV and hidden), 3 middle (2 exposed, 1
hidden); - 20 EVS traps in total; each trainee has one
- 25 HLC (1 HLC station/0.6 ha); 20 border zone and 30 middle; 5 min each, targeting 2 hours window
in the peak of the females’/males’ daily activity; rotation; 200 stations in total; each trainee
doing 5
- 25 ovitraps (1 ovitrap/1.2 ha); 10 border zone and 15 middle; 100 ovitraps in total; each trainee
handling 5.
Ovitrap: An ovitrap consists of a dark container filled with water and a substrate on which
mosquitoes can lay their eggs (Fig. 5). The darkness of the container is important because it tends
to attract mosquitoes and make them feel comfortable laying their eggs on a substrate. Although
several types of substrates are used, for this training school, a Masonite paddle of 15 cm long was
made the standard.

Fig. 5 Ovitrap with Masonite substrate for egg-laying clipped on the inner side

BG-2 Sentinel™: The BG-Sentinel mosquito trap (Fig. 6) is a collapsible, fabric container with a white
lid with holes covering its opening with a diameter of 36 cm and a height of 40 cm. In the middle of
the gauze cover, air is sucked into the trap through a black catch pipe by an electrical fan, drawing
16
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approaching mosquitoes into a catch bag. It is used with BG-Lure™ that releases artificial skin
emanations that further attract mosquitoes, especially Aedes albopictus.

Fig. 6 BG-2 Sentinel™ mosquito trap

EVS-traps: The EVS (Encephalitis Virus Surveillance) trap used in this training school were homemaid (Fig. 7), composed on top of a container for the dry ice equipped with a thin tube to direct the
flux of CO2. The middle section contains the trap’s mechanical and electrical components.
Mosquitoes attracted to the CO2 enter through an opening at the top of this section. They are drawn
in and downward from the airflow created by a plastic propeller attached to the trap’s DC motor. A
small lamp visible from the top opening of this section acts as a secondary attractant.

Fig. 7 Home-maid “EVS” trap

Larval sampling in the catch basin: groups of trainees were asked to inspect around 300 catch basins
(entrance of the sewers) and sample the larvae in 10 actives ones (with water and larvae) with
home-made dippers (Fig. 8) . This exercise reinforced the capacity of the trainees to distinguish
Aedes albopictus larvae from Culex larvae directly in the field thanks to the length of their siphon,
17
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the way they swim and their behaviour in front of potential danger (Ae. albopictus larvae staying
longer on the bottom of the water than the other larvae).

Fig. 8 Larval sampling and counting

Human Landing Collection (HLC): The trainees were provided with electrical aspirators that allowed
them to catch mosquitoes attracted, using their bodies in defined places during the pick hours of
mosquitoes’ daily activity (Fig. 9). The consent of voluntaries was obtained before the beginning of
this activity via written consent (see annexes) and the participants were free to stop the experiment
at any time of the training.

Fig. 9 Human lending collection

Thus, each group had to manage 5 BG traps, 5 EVS, 25 human landing stations (35 in Plot 1) and 25
ovitraps every day of the training until Thursday 23, and in the case of plot 2, until the 24th of
September. In addition to those activities, the trainees assisted in the four treatments performed
and their controls of efficacy: (1) larvicides, (2) adulticides, (3) door-to-door and (4) sterile insect
technique.
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1) Larvicides
The second day of the training the mode of action of three larvicides belonging to the different
groups was demonstrated in laboratory conditions. Larvicides included, which is detailed in the
following paragraphs, Aquatain™ (physical), VectoMax G® (microbial), and Device TB2® (an insect
growth regulator).
- Aquatain™: It is applied to water bodies and forms a silicone film that spreads quickly and
completely over the surface and around the vegetation. The silicone film prevents larvae and pupae
from getting to the water surface and absorbing the oxygen they need to survive. Aquatain™ is not
considered a biocide per EU regulation since it works without toxic chemicals. Its manufacturer
considers that its physical and mechanical action is effective for at least 4 weeks. In the mosquito
control program of Valencia, Aquatain™ was introduced to treat the catch basin (Fig. 10).

Fig. 10 Top left) Aquatain™ package for households; top right) surface layer
on the water preventing the respiration of larvae and pupae; bottom left)
Aquatain™ dispenser; bottom right) application to catchbasin
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VectoMax G® (Fig. 11) is a selective microbial insecticide, the combination of Bacillus thuringiensis
israelensis (Bti) and B. sphaericus (Bs) endotoxins for treatment of mosquito larvae. Bacillus
thuringiensis israelensis is a bacteria that produce endotoxins that, after being activated inside the
gut of the larvae, effectively killing these of mosquitoes, fungus gnats, and blackflies while having
almost no effect on non-target organisms when applied at the correct dosage. Resistance to the set
of toxic proteins produced by Bti has never been found. The effectiveness of the product is
momentary, but it does not provide a long-lasting effect. Bacillus (or Lysinibacillus) sphaericus has a
similar mode of action and high selectivity, provide long-lasting effect but there are some cases of
resistance development.
Bti is a bacteria used in the control of larvae stages of certain dipterans. Bti produces toxins which
are effective in killing mosquitoes, fungus gnats, and blackflies, while having almost no effect on no
target organisms if applied at the correct dosage. It can be applied in environments containing fish
and other aquatic life. Due to its high selectivity, it can also be applied in environments used by or
in contact with humans, pets, horses, livestock, birds, or wildlife. Resistance to the set of toxic
proteins produced by Bti has never been demonstrated. The effectiveness of the product is
momentary, so the application should be repeated whenever there are larvae.
In VectoMax G®, Bti offers a broad spectrum of proteins that kill mosquito larvae without creating
resistance, while Bs maintains product efficacy longer (6-8 weeks, according to the manufacturer).
Due to the high selectivity of Bti and Bs, their mixture can be applied in environments containing
fish and other aquatic life and environments used by or in contact with humans, pets, horses,
livestock, birds, or wildlife.

Fig. 11 VectoMax G®

- Device TB2: Larvicide based on diflubenzuron-DFZ (Insect Growth Regulator-IGR). Specifically, DFZ
is a chitin synthesis inhibitor that provokes lethality on immature stages during the moulting
process. The formulation used were effervescent tablets with 2% of DFZ concentration (Fig.12).
According to the manufacturer a residuality of 4 weeks could be achieved with a dose of 1 tablet (2
grams) per 40 litres of water (including polluted water bodies).
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Fig 12 Treatment with Device TB2 effervescent tablets

2) Adulticides
For the moment, all the pyrethroids currently registered in the European regulations of
biocides are only allowed indoors. Only in case of diseases outbreaks and upon special
authorization from the Ministry of health, firms like Lokímica are allowed to use deltamethrin
that, in Spain, is normally only allowed indoors. So, to perform “routine” adulticides, Lokímica
uses for the moment a product that is a combination of two pyrethroids: cypermethrin and
tetramethrin. The tetramethrin has a strong knockdown effect on the mosquitoes.
As shown in the Fig. 13, there are two main ways of dispensing the adulticide: 1) using thermal
fogging (with the swing-fogger) or special devices able to calibrate the droplets to spread
“ultra-low volumes” (dispenser on the car).

Fig. 13 Ground adulticide application: left) vehicle-mounted atomiser right) by thermal fogging;

One of the necessary quality controls of Ultra-low volume is to check the size of the droplets.
If they are too big, they will not pass through the plants where the mosquitoes usually rest,
and if they are too thin, they repelled by mosquito wing beats and evaporate too quickly and
do not come into direct contact with the mosquito to neutralise it. Also, when using pyrethroids
death is induced by overstimulation of the nervous system of the mosquitoes but as the
persistence of the product in the air is very short, it is important to control the effective
mortality after 1 hour, 2 hours, 6 hours and 12 hours, to record the number of mosquitoes
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dead and recovered after the knockdown effect (the first sign of the possible resistance).
Below (Fig. 14) are measurement methods allowing to check the size of the droplets and the
mortality of the mosquitoes after several hours.

Fig 14 Teflon plates on rotating device (left) and modified WHO cages
for mosquito exposure (left and right)

3) The sterile mosquito technique
This strategy aims to release enough sterilised male mosquitoes (that do not bite) to control
the population. However, on top of being costly because it implies expensive mass rearing and
the use of radiation, so far, all the releases included around 1% of sterile females and about
2% of non-sterilized males.
During the training school we performed 2 sterile mosquito releases of 90,000 sterilized males
each: the first one on Sunday 12th of September with mosquitoes coloured with pink
fluorescent powder and the second one Friday 17th of September 2021 with mosquitoes
coloured with green fluorescent powder (Fig. 15). Both were done in Plot 3 in the park
“Viveros”.

Fig. 15 Release of sterile males in Park Viveros: left) Tragsa van with 90,000 mosquitoes packed in
120 plastic cages; middle) in place to release males from the cages; right) green coloured mosquito

It is important to measure both the upfront mortality by counting the dead mosquitoes left in
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the releasing boxes and the extent to which the male mosquitoes that passed under the rays
were weakened. Fitness was assessed by using Mark-Release-Recapture (MRR) method in the
field and the construct hereunder (flight testing device, measuring their ability to fly upright –
Fig. 16)). Because if they are too "damaged", they will not mate with wild females, and the
population will not be controlled. In the case of the sterilized males produced by Tragsa
company, this flight-testing experiment gives very different and unpredictable results from one
cohort to another.

Fig. 16 Filling the sterile males in the Flight Testing Devices

4) Door-to-door education
This activity consists of ringing doorbells in the hope that the inhabitants will open the
door and be willing to listen to the advice of the entomologists (Fig. 17). If this first step
is successful, an exchange of information takes place. The residents can inform the
entomologists of the level of mosquito nuisance they are experiencing. The
entomologists can provide them with good mosquito and breeding site control
practices.

Fig 17 Door-to-door education: left) Trainers and trainees discussing the possible
breeding sites in the house; middle) Checking the pots for the water; left) Explaining
to landlady how to contribute to the fight against Aedes albopictus
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PROGRAMME
Week zero for trainers only
Friday, 10 September 2021
Time
Activity
whole day
The arrival of the trainers
Saturday, 11 September 2021
Time
Activity
09:00-17:00 Inspection of experimental plots, provisional design of sampling station
to be discussed with trainees on Monday
Sunday, 12 September 2021
Time
Activity
18:00
Release of sterile males in Plot 3
Week one for trainees and trainers
Monday, 13 September 2021
Time
Activity
09:00-09:15 Introduction and welcome
09:15-09:45 Project representatives: AIM COST, MediLabSecure, IAEA RER 2026 - outlines of the
projects and reasons for collaboration
09:45-10:00 Course content –schedule
10:00-10:30 Control and QC methods -adults (general and AIM)
10:30-11:00 Coffee break
11:00-11:30 Control and QC methods - larvae (general and AIM)
11:30-12:00 Control and QC methods -SIT
12:00-13:00 How we do AIM control (Lokímica). Mosquito control program in Valencia
13:00-14:00 Lunch break
14:00-14:30 Sampling for quality assessment of AIM control measures - eggs
14:30-15:00 Sampling for quality assessment of AIM control measures - larvae
15:00-15:30 Sampling for quality assessment of AIM control measures - adults
15:30-16:00 MRR for SIT
16:00-16:30 Door-to-door
16:30-17:00 Discussion and experimental design, the grouping of the trainees (4 groups of 5
trainees for 4 plots (all trainers, Lokímica, trainees)
17:00-17:30 AIMSurv 2022
17:30-18:30 Preparation of the equipment for the field sampling; commenting maps and
sampling strategy already developed before the training (all trainers)
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Tuesday, 14 September 2021
Time
Activity
09:00 - 09:30 Presentation of VECMAP®
Travel to the sampling sites, larval sampling, identifying the productivity of different
breeding sites, identifying the breeding sites rich in larvae to be followed 3 days
09:00 - 13:00 before and 3 days after the treatment from which samples will not be taken to the
lab for identification; selecting the places for HLC and setting up the BG and EVS (all
experts, 4 groups of trainees)
13:00-14:30 Lunch break
14:30-17:00 Selecting the places and setting up the BG and EVS (all experts, 4 groups of
trainees)
HLC collection 5 people per site, 10 sampling stations per people, 50 HLC sampling
17:00-18:00 stations per site: rotation of people and sampling time (all experts, 4 groups of
trainees)
18:00-20:00 Travel back to the lab, sorting and identifying the adults' sampled by HLC, labelling,
preserving the samples (all experts, 4 groups of trainees)

Wednesday, 15 September 2021

Time
Activity
09:00 - 09:30 Official welcome address by the dean of Faculty of Medicine, University of
Valencia, and the Health Councillor of the City Council of Valencia
09:30 - 11:00 Demonstration of larvicide (with three different mode of action – endotoxins,
surface films, IGR) impact on larvae
09:30 - 13:00 Travel to the sampling sites; collecting the nets from BG and EVS, larval
sampling, positioning of ovitraps (all experts, 4 groups of trainees)
13:00-14:30 Lunch break
14:30-17:00 Sorting and identifying samples from the BG and EVS; replacing the batteries.
Setting up the BG and EVS at chosen places (all experts, 4 groups of trainees)
HLC collection 5 people per site, 10 sampling stations per people, 50 HLC
17:00-18:00 sampling stations per site: rotation of people and sampling time. (all experts, 4
groups of trainees)
18:00-20:00 Travel back to the lab; sorting and identifying the adults' sampled by HLC,
labelling, preserving the samples, charging the batteries (all experts, 4 groups of
trainees)
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Thursday, 16 September 2021

Time
Activity
09:00 - 09:30 Two Morning lectures (trainees)
Travel to the sampling sites; collecting the nets from BG and EVS, larval sampling,
identifying the productivity of different breeding sites (all experts, 4 groups of
09:30 - 13:00 trainees)
13:00-14:30 Lunch break
14:30-17:00

Sorting and identifying samples from the BG and EVS; replacing the batteries.
Setting up the BG and EVS at chosen places (all experts, 4 groups of trainees)

17:00-18:00

HLC collection 5 people per site, 10 sampling stations per people, 50 HLC sampling
stations per site (all experts, 4 groups of trainees)

18:00-20:00

Travel back to the lab; everyone from Plots 1, 2 and 4 goes to plot 3; there all
(1,2,3,4) engage in the group by group to door-to-door; also sorting and identifying
the adults' sampled by HLC, labelling, preserving the samples, charging the batteries
(all experts, 4 groups of trainees)

Friday, 17 September 202

Time
Activity
08:00-11:00 Release of marked sterile males in Plot 3
Trainees who did not join door-to-door (Plots 1, 2 and 4) goes to Plot 3; there all
11:00-13:00 (1,2,3,4) engage in the group by group to door-to-door. Then, 1, 3, and 4 travel to Plot
1 to engage in the larvicide treatment.
13:00-14:00 Lunch break
14:00-14:30 All travel to sampling sites. Collecting the nets from the BG and EVS
14:30-16:00 Everyone from Plots 1, 3 and 4 goes to plot 1; to sample the adults for WHO cages
16:00–17:30 All sample the adults for WHO cages for treatment at Plot 1.
17:30-18:00 Setting up the cages and the Teflon plates at one place tri positions (EXPOSED,
HALF HIDDEN FROM DIRECT SPRAY DIRECTION, FULLY HIDDEN)
18:00-19:00 Demonstration of different adult Ground adulticide treatments (Plot 1)
19:00-20:30 Adulticide treatment
One hour after treatment (time when vehicle with ULV generator treats the
20:15
mosquitoes in cages and Teflon plates) - collecting the Teflon plates, registering adult
mosquito mortality inside the cages after 1 hour, transferring mosquitoes to
the clean vials. Travel back to the lab.
21:15-22:00 Registering the adults' mortality 2h after the treatment (Groups 1, 3 and 4)
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Saturday, 18 September 2021
Time
07:15
09:00 - 13:00
13:00-16:00
16:00-17:00

17:00-18:00
18:00-19:50
19:15

20:20-20:50

21:20-22:00

Activity
Registering the adults' mortality 12 h after the treatment (Groups 1, 3 and 4).
Plot 2 demonstration of larvicide treatment for Group 2.
Lunch break
Setting up the BG and EVS at the same places as before the treatment at Plots 1, 3,
4; Group 2 sample the adults for WHO cages for treatment at Plot 2
HLC collection at Plots 1, 3, 4: Group 2 sets up the cages and the Teflon plates at
one place tri positions (EXPOSED, HALF HIDDEN FROM DIRECT SPRAY DIRECTION,
FULLY HIDDEN)
Demonstration of different adult Ground adulticide treatments (Plot 1) Ground
ULV adulticide treatment (Plot 2)
Registering the adults' mortality 24 h after the treatment. (Groups 1, 3 and 4),
identifying the adults sampled by HLC, UV light needed
One hour after treatment (when the vehicle with ULV generator treats the
mosquitoes in cages and Teflon plates) - collecting the Teflon plates, registering
adult mosquito mortality inside the cages after 1 hour, transferring mosquitoes to
the clean vials. Travel back to the lab.
Registering the adults' mortality 2h after the treatment (Group 2).

Sunday, 19 September 2021
Time
07:20-7:30
09:00 - 10:00
10:00 - 13:00

13:00-14:30
14:30-17:00
17:00-18:00
18:00-19:00

19:00-19:30

Activity
Registering the adults' mortality 12 h after the treatment (Group 2)
Three Morning lectures (trainees)
Travel to the sampling sites; collecting the nets from BG and EVS, larval
sampling at already identified and sampled breeding sites (all experts, 4
groups of trainees)
Lunch break
Sorting and identifying samples from the BG and EVS; replacing the batteries.
Setting up the BG and EVS at chosen places (all experts, 4 groups of trainees)
HLC collection (all experts, 4 groups of trainees)
Travel back to the lab; sorting and identifying the adults' sampled by HLC,
labelling, preserving the samples, charging the batteries (all experts, 4 groups
of trainees)
Registering the adults' mortality 24 h after the treatment (Group 2)
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Week two for trainees and trainers
Monday, 20 September 2021
Time
Activity
09:00 - 10:00 Three Morning lectures (trainees)
10:00 - 13:00 Travel to the sampling sites; collecting the nets from BG and EVS, larval
sampling at already identified and sampled breeding sites (all experts, 4
groups of trainees)
13:00-14:30 Lunch break
14:30-17:00 Sorting and identifying samples from the BG and EVS; replacing the batteries.
Setting up the BG and EVS at chosen places (all experts, 4 groups of trainees)
17:00-18:00 HLC collection (all experts, 4 groups of trainees)
18:00-20:00 Travel back to the lab, sorting and identifying the adults' sampled by HLC,
labelling, preserving the samples, charging the batteries (all experts, 4 groups
of trainees)
Tuesday, 21 September 2021
Time
Activity
09:00 - 10:00 Three Morning lectures (trainees)
09:30 - 13:00 Travel to the sampling sites, collecting the nets from BG and EVS. Identification
of the samples, data quality control (last day for Groups 1, 3, and 4)
13:00-14:30 Lunch break
14:30-17:00 Sorting and identifying samples from the BG and EVS (Group 2 –setting up the
BG and EVS traps)
17:00-18:00 HLC collection, rotation of people and sampling time (Group 2)
18:00-20:00 Travel back to the lab, sorting and identifying the adults' sampled by HLC,
labelling, preserving the samples, charging the batteries (all experts, 4 groups of
trainees)
Wednesday, 22 September 2021
Time
Activity
09:00 - 10:00 Three Morning lectures (trainees)
Data analysis, identification of the samples, data quality control, presenting the
10:00 - 13:00 results. Group 2 travels to the sampling sites, collecting the nets from BG and
EVS (last day for Group 2).
13:00-14:30 Lunch break
14:30-17:00 Data analysis, identification of the samples, data quality control presenting the
results, travel to the sampling sites.
16:00-18:00 Demonstration of Flight Test Device by Tragsa, trainees involved
18:00-19:00 HLC collection (Plot 3). Identifying and sorting the adults' sampled.
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Thursday, 23 September 2021
Time
09:00 - 09:30
09:30 - 11:00
11:00 - 13:00
13:00-14:30
14:30-18:00
17:00-18:00
18:00-19:00

Activity
Three Morning lectures (trainees)
Presentation of group leaders, discussion with trainers and PCO representatives
Round table limitations and opportunities for improvement of AIM control
Lunch break
Droplets size measuring and analysis
HLC collection (Plot 3)
Travel back to the lab, identifying and sorting the adults' samples by HLC.

Friday, 24 September 2021
Time
Activity
Open meeting with scientists, technicians, managers, decision-makers and politicians of the
Region
09:00 - 11:00 Local experience in control of AIM (3-4 speeches, including some experiences
with Wolbachia detection that we are currently implementing in the city, etc.)
11:00-11:30 Coffee break
11:30-13:30 Good practices, summary and the results of the training: (some of the trainers
promote Q&A, models of public tenders for PCO's)
14:00-16:00 Lunch
16:00Finally free afternoon
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This original training responded to the real need to reconnect operators implementing mosquito
control treatments and the researchers performing the evaluation of the impact of those actions.
This was made possible to the three institutions co-financing it, we were able to mobilise many
trainers and participants who gave their support for a small group of trainees, which accelerated
the transfer of knowledge/competencies to the trainees. The heavy schedule with no days off for
two weeks, further allowed an in-depth transfer of skills, knowledge as well as of concrete field
expertise.

Thus, we believe that everyone significantly improve their knowledge and practice for mosquito
control and efficacy evaluation, which remains a challenge because of the need of specific
knowledge and equipment, experience and good execution skills. Trainees deepened their
understanding of the challenges linked to the involvement of public (municipalities, states,
universities, etc.) and private actors (pest control private companies, providers of insecticides and
larvicides, auditors, public policy evaluators, etc.) for mosquito population control and the
importance of the genuine communication and cooperation between them. Overall, mosquito
control operators and evaluators must work together for better efficacy of mosquito control.

30

Training School: Field Assessment of Quality in Control Measures (including SIT)
against Aedes Invasive Mosquitoes

Responses of the trainees to the closed questions of the Satisfaction Assessment Form (16 in
total)

Question
What is your overall
impression of the training?
What do you think about the
course contain?
What do you think about the
teachers?
Where the resources used
for this course enough?
How were the field
activities?
How were the Lab activities?
How was the overall
organization of the training?
How likely are you to use the
techniques learned in your
future work?
How relevant has the
training been to your
expectations?
Total
Percentage

Excellent

Very
good

Good

9

6

1

8

7

1

12

4

9

6

5

10

1

5

8

3

7

5

2

12

3

1

12

4

79
55 %

53
37 %

9
6%

Insufficient

Mediocre

2

2
1%

0
0%

Analysis of the open question asked to trainees in the Satisfaction Assessment Form:
According to the replies provided by the trainees, it is clear that the training was very much
appreciated and especially the ratio of time dedicated to the fieldwork.
However, six (on 16) of the trainees felt a lack of a common definition of the measurement
protocols among the different trainers at the beginning of the training. Thus, they reported a
little confusion at the beginning and then some difficulty to transfer the data from the field to
the lab and compile the data between the different groups.
Some trainees (3/16) also wished to have at least one day off between the weeks of training
because they reported being exhausted at the end of the training school.
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FOR THE TRAINEES
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