Physio-anatomical and Ultrastructural Perspective of Red Blotch – A Relatively New Virus Disease of Grapevine (Vitis vinifera L.) 
Abstract
Red Blotch disease caused by Grapevine red blotch virus (GRBV) is a serious concern to grape growers and winemakers on the West Coast, including California, Oregon, and Washington. One crucial importance of all viruses, including Red Blotch, is their intimate association with cell components and anomalous structures following infection. Therefore, the objective of this study was to investigate the fruit quality attributes and ultrastructure of various tissues and document the relationship of ultrastructural cytopathology with the GRBV infection in Pinot Noir employing various microscopy techniques from two vineyard locations in the Rogue Valley and Willamette AVAs in Oregon. The infected vines visually exhibited typical interveinal red blotches in the leaves with red-colored veins without rolling off the margins at the onset of berry ripening. The infected vines developed clusters of hens and chickens, with significantly lower fresh berry weight. Also, the infection significantly altered the primary and secondary metabolites desired for making wine. Given that post-veraison berry development and ripening relies on phloem influx, the altered metabolism was indicative of a disruption of the phloem pathway either in the source leaf or in the berries. While the infected vines maintained the primary leaf anatomical organization, the chloroplast underwent significant ultrastructural changes ranging from the complete dismantling of the chloroplasts to massive accumulation of  starch and plastoglobuli in addition to tannins in the cytoplasm. This study demonstrated that the normal metabolism of the grapevines relies on the structural integrity of the tissues.    

