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Abstract:
							                           
The aim of this work is to highlight the contributions of the Fundación para el Estudio de Especies Invasivas (FuEDEI) to the knowledge on insect ecology and biodiversity of Argentina. As a result of 60 pest biocontrol projects conducted since 1962, 22 viruses and one nematode associated with ants, and 63 insect species have been described for Argentina. This work constitutes an example of the interdependence between the disciplines of biocontrol and taxonomy. In 59 % of the descriptions and/or redescriptions presented in this work, at least one Argentine entomologist was involved. This fact is not only a source of pride, but also illustrates the degree of development and excellence achieved by entomology in our country throughout the first 100 years of the SEA.
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Resumen:
						                           
El objetivo de este trabajo es destacar el aporte de la Fundación para el Estudio de Especies Invasivas (FuEDEI) al conocimiento sobre la ecología y la biodiversidad de insectos de Argentina. Como resultado de 60 proyectos de biocontrol de plagas realizados desde 1962 a la fecha, se describieron 22 virus y un nematodo asociados a hormigas, y 63 especies de insectos para la Argentina. Este trabajo constituye un ejemplo del refuerzo mutuo que existe entre las disciplinas del biocontrol y la taxonomía. En el 59 % de las descripciones y/o redescripciones presentadas en este trabajo participó al menos un entomólogo argentino. Este hecho no sólo es motivo de orgullo, sino que también ilustra el grado de desarrollo y excelencia alcanzado por la disciplina entomológica en nuestro país a lo largo de los primeros 100 años de la SEA.
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INTRODUCTION


The celebration of the 100 years of the Entomological Society of Argentina (SEA) motivated us to produce a review of the biological pest control projects carried out at the FuEDEI (Fundación para el Estudio de Especies Invasivas) to inventory the contributions to the knowledge of biodiversity derived from them. These include the discovery of new species of insects, pathogens and nematodes associated with insects, redescriptions and new species records for the country.



Brief historical overview of the FuEDEI


Although the facility now known as FuEDEI was instituted as a foundation in 2012, its beginnings as a biological control laboratory in South America date back to 1962. Towards the end of the 1950s, the Agricultural Research Service of the United States Department of Agriculture (ARS-USDA) began conducting research on the biocontrol of the alligator weed, Alternanthera philoxeroides (Mart.) Griseb. and the water hyacinth, Pontederia crassipes Mart., two of the most important aquatic weeds of South American origin in freshwater courses of the United States (USA) (Coulson et al., 2000). This initiative motivated the installation of the Biological Weed Control Laboratory in 1962 in the facilities of the Plant Pathology Institute of the INTA (National Institute of Agricultural Technology) in Hurlingham, Argentina. This collaboration culminated in the introduction and release in the United States of three insects: Agasicles hygrophila Selman and Vogt (Coleoptera: Chrysomelidae), Amynothrips andersoni O'Neill (Thysanoptera: Phlaeothripidae), and Macrorrhinia endonephele (Hampson) (Lepidoptera: Pyralidae) for the control of A. philoxeroides (Buckingham, 1996, Hayden & Landry, 2020). The use of A. hygrophila to control alligator weed turned out to be the first successful biocontrol experience of an aquatic weed in the world (Buckingham, 1996). The success of this biocontrol project prompted the establishment of an autonomous laboratory in 1967, in the city of Hurlingham, province of Buenos Aires. Towards the 1990s the laboratory was renamed the South American Biological Control Laboratory, until 2012, when the current foundation was established over an agreement between the USDA and local authorities.





Biological pest control projects from 1962 to the present


The biocontrol programs developed at FuEDEI involve, for the most part, species of plants or insects native to South America that are pests in other regions of the world. This involves carrying explorations in Argentina and neighboring countries in search for natural enemies (mostly arthropods and pathogens), and evaluating their potential as biocontrol agents. These studies often lead to the discovery of new species, their distribution and trophic associations, as well as uncovering aspects of the workings of the ecosystems that these organisms inhabit.

The main objective of this work is to highlight the contribution to entomology and knowledge of insect biodiversity in Argentina as a result of the development of biological pest control programs carried out at the FuEDEI. To this end, a list of the projects undertaken by FuEDEI since 1962 is provided. In addition, information on the species described and/or re-described in the course of our research is presented.







MATERIAL AND METHODS


The list of projects carried out by FuEDEI since 1962, their implementation period and whether or not they led to the release of biocontrol agents, was compiled by consulting the FuEDEI annual report archive and the World Catalogue of Agents and their Weeds (Winston et al., 2024). The list of described and/or redescribed species, new records for Argentina, and bibliographic references was compiled by examining FuEDEI's insect collection and publication archives (Supplementary information).





RESULTS


Since 1962 to date, 60 biocontrol projects were undertaken to different degrees of detail: 20 for the control of insect pests and 40 for the control of weeds (Table I). Of the total number of projects, one or more biocontrol agents (35 to date) were released for 20 targets: one target insect, one cattle dung fouling and 18 weeds (Table I). Seven biocontrol agents were described as new species and use to address problems caused by seven weeds affecting natural, productive and urban areas in eight countries (Table II).

As an extra benefit of these projects, a total of 22 ant viruses, one nematode parasitoid of ants and 63 insects were described as new species for Argentina (Supplementary information). Among these, 36 are phytophagous insects associated with plant species belonging to 17 genera within 12 families, 26 are insect parasitoids belonging to 16 genera within 10 families, one scavenger ant species (Wasmannia longiseta Cuezzo & Calcaterra), and 22 are pathogens (viruses) of two ant species, Solenopsis invicta Buren and Wasmannia auropunctata (Roger), and one nematode parasitoid of S. invicta (Supplementary information). The 63 insect species belong to the orders Coleoptera in the families Brentidae (one sp.), Buprestidae (one sp.), Chrysomelidae (five sp.) and Curculionidae (two sp.), Diptera in the families Cecidomyiidae (two sp.), Dolichopodidae (nine sp.), Phoridae (three sp.) and Tephritidae (one sp.), Hemiptera in the families Delphacidae (five sp.), Dictyopharidae (one sp.) and Miridae (one sp.) , Hymenoptera in the families Braconidae (five sp.), Encyrtidae (four sp.), Eucoilidae (onesp.), Eulophidae (three sp.), Eurytomidae (onesp.), Figitidae (onesp.), Formicidae (onesp.), Mymaridae (five sp.), Pergidae (onesp.), Platygastridae (two sp,) and Trichogramatidae (one sp.) (25 species in 11 families), Lepidoptera in the families Geometridae (one sp.), Gracillariidae (three sp.) and Tortricidae (one sp.) and Thysanoptera in the family Phlaeothripidae (two sp.) (Fig. 1) (Supplementary information).
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Figure 1.





Number of described species of the different insect orders.
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Table I.





Projects undertaken by FuEDEI since 1962, their implementation period and whether or not they led to the release of biocontrol agents.
















Species redescriptions included two mites and 51 insect species. At least one Argentine entomologist was involved in 83 of the 139 taxonomic descriptions and redescriptions compiled in this study (Supplementary information).
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Table II.





New insect species described and used as biocontrol agents.




















DISCUSSION


When biocontrol projects target species that are not of major economic or cultural importance in their native area, they often lead to the exploration of unknown trophic webs. Hence, researchers frequently come across organisms hitherto unknown to science, or associations never before observed, constituting novel contributions to the knowledge of biological diversity, species distribution, and trophic associations.

This is the case of many of the biocontrol projects undertaken at FuEDEI, where the targets are native plants and insects from South America that have become invasive elsewhere, or are closely related to South American species (Table I). As a result of the projects developed in FuEDEI, seven new species of insects were described and used as weed biocontrol agents (Table II). The impact of these biocontrol agents on target weed populations has been variable. For example, Agasicles hygrophila and Lysathia cilliersae Cabrera provided successful control of A. philoxeroides in USA, Puerto Rico and Australia, and Myriophyllum aquaticum (Vell.) Verdc. in South Africa respectively (Faltlhauser et al. 2025; Winston et al. 2024).

The impact of Eueupithecia cisplatensis Proutand E. vollonoides Hausmann spp. on Parkinsonia aculeata L. in Australia has not yet been definitively assessed (Raghu et al. 2017). And in the case of Coelocephalapion gandolfoi Kissinger, it is too early to make an assessment of the economic and ecological benefits of implementing the biological control program against Neltuma (=Prosopis) spp. in South Africa (Winston et al. 2024).

Few field and laboratory studies reach the depth of the methodology applied in biocontrol studies, where intensive sampling and rearing protocols, spread through large areas and several ecosystems, tend to provide full checklists of 1st to 3rd, or further, order in the food chain (Cabrera Walsh et al., 2023). An example of this is the Hymenoptera, which showed a clear predominance in the list of new species, almost all of them being parasitoids (Fig.1). This is not surprising, since these tend to be small, and thus more difficult to collect, and are usually only found when collecting and rearing their hosts in great numbers, an activity typical of biocontrol studies.

In addition, the implementation of biocontrol projects allowed us to study species that, although already described, when studied as potential biological control agents, made possible their redescription (Sosa et al., 2004; Hausmann et al., 2016).

Taxonomy and biocontrol are mutually reinforcing disciplines (Marvaldi, 2024; Shimbori et al., 2023), and this work is an example of that. The descriptions and/or redescriptions reported in this work would not have been possible without the taxonomists. Likewise, the existence of biocontrol programs developed at FuEDEI promoted the study of these species and allowed the provision of valuable bionomic data, highlighting how the intensive testing and laboratory rearing typical of this discipline redounds in knowledge otherwise difficult to find (Cabrera et al., 2023). The fact that at least one Argentine entomologist was involved in the majority (59 %) of the descriptions and redescriptions compiled in this study is not only a source of pride, it also shows the degree of development and excellence achieved by the entomological discipline in our country throughout the first 100 years of the SEA.
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