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Abstract

Brown rot, caused by Monilinia spp., iIs one of the most important diseases of stone fruits. The fungus mainly affects the blossoms and fruit, and the resulting disease can
lead to significant pre- and postharvest yield losses. Estimated annual cost to the U.S. stakeholders for disease management can reach $170 million. Although some
degree of tolerance has been detected in peach landraces (‘Bolinha’) and interspecific material (almond x peach), most of the commercial cultivars are susceptible. In
commercial peach production, the disease can only be controlled by routine fungicide applications, which may cause both environmental and human health concerns. The
Clemson University peach breeding program within the RosBREED project aims to understand the genetics behind the peach fruit response to brown rot; with the goal of
combining disease tolerance with high fruit quality via DNA-informed breeding. To this end we have phenotyped 26 cultivars/advanced selections and 138 progeny in 9
crosses using ‘Bolinha’ as source of tolerance. Fruit response to brown rot was assessed in wounded and non-wounded disease assays in 2015 and 2016. Genotypic data,
obtained by using 9K peach SNP array, and previously reported QTLs associated with brown rot response in peach fruit, were used to evaluate allelic variability in brown rot
associated genomic regions. Phenotypic performance or trait values of these alleles/ haplotypes were discussed. The data presented here provide a foundation for
development of predictive DNA information that has a potential for an immediate application in U.S. peach breeding.

Material and Methods

Material: 26 cultivars /advanced selections and 138 progeny from crosses with ‘Bolinha’ source of resistance were
phenotyped for brown rot fruit tolerance/resistance in 2015 and 2016.

Phenotyping: 40 fruits per individual were bagged to protect from chemical sprays and harvested at commercial
maturity (Fig. 1.A). 20 unblemished fruits of similar maturity, detected by lap (Ziossi et al.,, 2008), were used for
iInoculations. Parallel inoculations, 10 fruits each, wounded and non-wounded, were performed following Martinez-
Garcia et al. (2013) protocol (Fig. 1.B). Lesion diameter (mm) was recorded after 72h incubation (Figl.C), and
disease severity index (DSI) for each individual was calculated as the product of the average lesion diameter X
proportion of lesions greater than 3 mm. (Fig. 1.C & D)

Genotyping: Phenotyped material was genotyped using 9K peach SNP array (Verde et al., 2012).

Haploblocking: Haploblocks/haplotypes were determined for previously reported, brown rot associated QTL _

regions (Martinez-Garcia et al., 2014; Pacheco et al., 2015). Fig. 1. Phenotyping. (A) Fruit sampling and sterilization: A1, germplasm block; A2, bagged fruit to prevent
pesticide deposit; A3, harvest; A4, maturity assessment (Ziosi et al., 2008); A5, surface sterilization; A6, ready
for inoculation. (B) Fruit inoculation and incubation. B1-4, parallel inoculation of wounded (B3) and non-
wounded fruit (B4); B5, maintaining humidity; B6-7, 72h incubation. (C) Disease severity index (DSI)
assessment. (D) DSI observed in pedigreed germplasm. D1, high >25; D2, moderate 10-25 D3, low <10.
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» Further analyses, to uncover additional regions in peach genome associated with brown rot DSI and to elucidate trait
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