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Abstract

Sclerotinia sclerotiorum is the causal agent of a serious sunflower disease epidemic worldwide. Among Sclerotinia basal stalk rot, head rot, and mid-stalk rot, the former two are the most damaging, accounting for over 80% of the disease
incidence. The genetics of resistance to basal stalk rot (BSR) and head rot (HR) is quantitative, requiring many genes, which complicates breeding efforts. There are 53 Helianthus species (39 perennial and 14 annual) of sunflower crop wild
relatives that represent a considerable amount of genetic diversity available for improvement of cultivated sunflower, which has a very narrow genetic base. The objective of the study was to evaluate interspecific germplasm in various stages of
breeding in artificially inoculated field trials for BSR incidence at three locations, Carrington, ND, Grandin, ND, and Crookston, MN. Sclerotinia BSR resistance was successfully transferred from three wild annual Helianthus species into cultivated
sunflower, with two H. petiolaris, six H. argophyllus, and five H. praecox introgression lines. Whole genome scans using genotyping-by-sequencing were used to detect the presence of the wild introgression segments in the selected lines. Single
nucleotide polymorphism markers revealed the presence of wild segments in the cultivated sunflower background located on linkage groups 1, 3, 8, 9, 10, and 11. Additionally, 411 progeny families from crosses of amphiploids, hexaploid, and
diploid perennials with cultivated lines were screened for BSR and HR resistance. More than 150 early generation interspecific families of perennial H. hirsutus, H. salicifolius, and H. occidentalis tested in replicated BSR field trials suggested
excellent BSR resistance, further confirming successful gene introgression. Five BSR and two HR germplasms are scheduled for release based on their higher levels of resistance. Accessions of sunflower crop wild relatives from the USDA-ARS-
NPGS genebank continue to contribute specific traits to combat emerging pests and environmental challenges, and at the same time preserve them for future generations.

Introduction

Sclerotinia sclerotiorum (Lib.) de Bary is the most destructive pathogen of sunflower (Helianthus annuus L.) causing two important diseases, stalk rot and head rot. The mode of infection and the genetics of resistance are completely different for
the two diseases, effectively doubling the effort required to control the diseases. Resistance to S. sclerotiorum is under polygenic control (Talukder et al., 2014) and no major resistance gene is known against this pathogen in cultivated sunflower.
Therefore, breeding for Sclerotinia resistance relies on incorporating genetic factors from partially resistant lines. The genus Helianthus is native to North America and comprises 14 annual diploids (n=17) and 39 perennial species. Wild annual
and perennial species have been a good source of resistance genes for economically important sunflower diseases (Seiler and Rieseberg, 1997). Basal stalk rot (BSR) resistance was identified in wild annual species of H. argophyllus, H. praecox,
and H. petiolaris. Wild annual and perennial species were selected to transfer Sclerotinia BSR and head rot (HR) resistance into cultivated sunflower. In this poster we report the progress of transferring Sclerotinia BSR and HR resistance into
cultivated sunflower and monitoring the introgressed alien segments using a high throughput SNP marker resource and the current status of pre-breeding novel Sclerotinia resistance sources from wild annual and perennial species into
cultivated sunflower.
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(GBS) approach. Polymorphic single nucleotide polymorphism (SNP) markers revealed the presence of introgressed
segments in the cultivated sunflower background predominantly located on linkage groups 1, 3, 8, 9, 10, and 11. Some
of these introgressed segments might be associated with BSR resistance (Fig. 3).
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