PUBLISHABLE SUMMARY – FP7-IRSES “IPRABIO”
[image: ]IPRABIO aimed at promoting new practices, for example the use of molecular characterization techniques, within the biological control community. This was performed by demonstrating their relevance and efficiency to address common and key biocontrol issues faced in practice in several biological control programmes carried out by the involved consortium and their collaborators against the following insect pests: Tuta absoluta, Pseudococcus viburni, Pseudococcus comstocki, Planococcus ficus, Delottococcus aberiae, Protopulvinaria pyriformis, Dryocosmus kuriphilus, Aphis spiraecola and Aphis glycines,
[bookmark: _GoBack]A first challenge for IPRABIO was to convince biological control practitioners of the interest of using molecular-based techniques. The collaboration between teams experienced in molecular characterisation, teams experienced in morphological characterization and teams responsible for biological control activities has rapidly generated added-value to the research of the consortium. Teams that had not used molecular techniques so far have rapidly adopted the proposed techniques. The resulting enthusiasm for the multi-criteria characterization (DNA, morphology, ecology) of pests and natural enemies has generated abundant data on the identification and distribution of pests within or outside Europe (Beltrá et al., 2012; Correa et al., 2012; Abd-Rabou et al., 2012; Bernardo et al., 2013; Urbaneja et al., 2013; Pacheco et al., 2014; Gebiola et al., 2015; Gomez-Marco et al., 2015; Nugnes et al., 2015). This work even led to the description of new species of pests and natural enemies: one mealybug (Correa et al., 2011), one chestnut pest species (Bernardo et al., 2013), and four natural enemies of T. absoluta (Gebiola et al., 2015). In addition, the development of microsatellite markers for several species (A’Hara et al., 2011; Correa et al., 2014) and the associated genotyping data has allowed the investigation of the origin and pathways of invasions for the pests Tuta absoluta and Pseudococcus viburni (Correa, 2015; Guillemaud et al., 2015).
Overall, the use of molecular characterization methods has strongly impacted the implementation of the biocontrol programmes. For example, the DNA data have confirmed the interest of seeking natural enemies of the mealybug Delottococcus aberiae in South Africa for future releases into Europe, based on the fine-scale comparison of mealybugs collected in Spain and South Africa. Multi-criteria characterization of the natural enemies (parasitoid micro-wasps) has further helped spot candidate biological control agents for the biological control of the pest in Spain (Beltrà et al., submitted). Actually, one of the main outcomes of IPRABIO is to provide evidence that fine-scale multi-criteria characterization of pests really matters in biological control. Indeed, unexpected complications have been revealed in the programs against Pseudococcus viburni and Planococcus ficus. In these two programs, the non-EU regions where natural enemies were surveyed (Egypt for P. ficus and South America for P. viburni) proved to be infested by pest populations displaying high genetic divergence from the target populations in Europe. The divergent populations might be different species and the consequence is that the natural enemies collected from them there might not be efficient on the target, and/or may not be specialist of the target species. This observation has considerably changed the strategy in these programs and redirected the research to other areas where pest populations similar to the European ones have been found. In addition, in the most advanced programmes, the production of DNA barcodes for the surveyed and laboratory-reared biological material, together with the development of simple molecular tools for the rapid identification of species (Villard & Malausa, 2013), has also contributed to the smooth implementation of traceability procedures in the biological control programmes. 
A second challenge of IPRABIO was to drive the consortium to build collaborative innovative research on two recurrent challenges in biological control: (i) the improvement of our capacity to characterize and predict the specificity of natural enemies (Workpackage 2) and (ii) the determination of factors affecting the establishment success and performance of natural enemies when released to control a pest (Workpackage 3). IPRABIO has supported collaborations between the “Institut National de la Recherche Agronomique” (INRA, France), the Universidad Nacional de La Plata (UNLP, Argentina) and the University of Minnesota (USA) that has generated results on the mechanisms impacting the specificity and efficiency of natural enemies against aphids and Tuta absoluta (Asplen et al., 2014; Brady et al., 2014). IPRABIO has also allowed the start of both short-term and long-term laboratory and field experiments on the factors affecting the performance and establishment success of natural enemies, carried out by INRA, the Universitat Politécnica de Valencia (Spain), the Instituto Valenciano de Investigaciones Agrarias (Spain), the Pontificia Universidad Católica de Chile, UNLP, the Stellenbosch University and the University of California (e.g. Tena et al., 2013).
Apart from the strictly scientific results, IPRABIO has deeply impacted the collaborative strategy of the involved consortium. The networking activities carried out in IPRABIO have directly given birth to new collaborative projects, both at the national and international level. The research activities focusing on the integration multi-criteria characterization of pests and natural enemies in biological control has attracted the interest of the biocontrol industry and created connections to three enterprises, concretized by a new large-scale project FP7-IAPP (“Colbics”, 2013-2016). The research oriented axes of IPRABIO (WP2, WP3) have been extended through two new FP7-IRSES projects (Aphiweb, Biomodics) further supported by two national research projects in France (EcoPhyto Program) and Chile (Fondecyt program). These new projects ensure the transfer of the research results obtained in IPRABIO, the continuity and reinforcement of the activities started in IPRABIO (e.g. the next steps of the biological control program against D. aberiae and P. ficus in Spain), and also enable the start of new biological control activities by our consortium (e.g. joint biological control programme of Cydia pomonella common to France, Chile and New Zealand).
Finally, IPRABIO has significantly impacted the career of the seconded researchers. In addition to the international experience and the network extension it has provided, IPRABIO has accompanied several researchers towards new responsibilities in the consortium. Most notably, four Early-Stage researchers have progressively developed their skills to become experienced researchers playing key roles in the most recently started projects. IPRABIO has also naturally driven the involved experienced researchers to roles of coordinators in the current ongoing EU projects or project proposals. 
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