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Fig. 2. Symptoms of grapevine downy mildew and underside leaf trichomes in grapevines

A: QTL-LOD profile of leaf hair density and downy mildew resistance traits in a population by
crossing V. vinifera ‘Muscat of Alexandria’ and ‘Campbell Early.” QTLs for downy mildew resistance
(mean incidence and severity) under fungicide-free conditions and mean leaf trichome density on the
‘Muscat of Alexandria’ map are shown. Adapted by permission from Springer Nature Customer
Service Centre GmbH: Springer Nature, Kono et al. (2018) Molecular Breeding, 38, 138.

B: Schematic diagram of interactions of QTLs for leaf trichome density and resultant downy mildew
resistance in grapevines.
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were shown to have the hairless allele, which drastically
reduces the density. A minor QTL was detected on LG 7
of ‘Campbell Early’ (Kono et al. 2018). A DM resistance
locus with small effects (designated RpviI) was identified
on LG 5 (Fischer et al. 2004, Schwander et al. 2012). The
relationship between LHI and nearby QTLs remains to
be resolved. Figure 2 B shows a schematic diagram of
interactions of QTLs for leaf trichome density and
resultant DM resistance.

Future perspectives

In terms of the berry quality, V. vinifera table grape
cultivars are preferable to V. labruscana. ‘Muscat of
Alexandria’ and ‘Katta Kurgan’ are important old V.
vinifera cultivars frequently used in Japanese table grape
breeding (Yamada & Sato 2016), but are susceptible to
DM. Plasmopara viticola has already become resistant to
some fungicides in Japan (Watauchi 2015), France, and
Italy (Heaney et al. 2000). Furthermore, the partial
resistance to DM in ‘Regent’ carrying the Rpv3 gene was
overcome by some P. viticola isolates in less than five
years in Europe (Delmotte et al. 2014). Even though the
resistance conferred by trichomes cannot completely
protect grapevines from DM, the dense trichome trait
offers a feasible and promising mechanism for the
sustainable control of DM in vineyards. If the trait is
adopted as a breeding target, attention should be paid to
avoid hairless alleles at the LHI locus in breeding
programs.
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