Overview of grapevine yellows in the world
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[bookmark: _GoBack]Grapevine yellows disease is reported in all major grapevine-growing regions of the world, where it has been associated with a number of molecularly differentiable phytoplasmas that are associated with the same symptoms (Dermastia et al., 2017). The identification of the phytoplasmas in a symptomatic grapevine is therefore not possible by visual observation, but only by laboratory-based diagnostic methods. A total of 12 ‘Candidatus Phytoplasma’ species, enclosed in 17 ribosomal subgroups are reported as associated with grapevine yellows worldwide. The main studied diseases in Europe are “bois noir”, associated with ‘Ca. P. solani’ and “flavescence dorée”, associated with 16SrV-C and -D phytoplasmas presence (Martini et al., 1999). Their main insect vectors are Hyalesthes obsoletus and Scaphoideus titanus, respectively. Moreover, in the “flavescence dorée” 16SrV-C strains several insect vectors and host plants were identified, while the 16SrV-D strains seem restricted to grapevine and S. titanus. The ‘Ca. P. solani’ strains infecting grapevine appears to be endemic and nonhost specific, however in some cases severe epidemic behaviours appeared. In the North America and Asia the phytoplasmas infecting grapevine are mainly strains of ‘Ca. P. pruni’ (16SrIII-I) (USA) and of ‘Ca. P. solani’, ‘Ca. P. phoenicium’, ‘Ca. P. fraxini’ and ‘Ca. P. aurantifolia’ (Middle East including Iran). These phytoplasmas were not studied at the epidemiological level therefore the management of grapevine yellows in these areas is still difficult and not focused. In the Southern hemisphere the main phytoplasmas associated with grapevine yellows are ‘Ca. P. australasia’ and ‘Ca. P. australiense’ in Australia, ‘Ca. P. asteris’ in South Africa and ‘Ca. P. pruni’ (16SrIII-J) in Chile. The surveys performed during the project showed different behaviours of these diseases such as the presence of a recovery situation in the South African vineyards linked to a severe drought that occurred during the latter part of 2016 until 2018. In Chilean vineyards the main phytoplasmas detected in grapevine are those that are resulting endemic in the country (16SrIII-J), with still some areas showing the presence of ‘Ca. P. fraxini’ reported at the beginning of this century. In both countries the project allows to identify insect vectors and alternative host plants, therefore the epidemiological cycles allow to propose focused and targeted management strategies. 
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