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Abstract

The soilborne fungal pathogen Rhizoctonia solani AG8 causes root‐rot and bare patch disease and is an
important disease of wheat especially in the dryland areas of the Pacific Northwest. Despite large scale
screening for resistance, resistance is limited in the wheat germplasm. Harnessing suppressive soils with the
use of specific wheat genotypes that recruit suppressive rhizosphere microbiomes is a potential alternative
in managing the disease. To determine wheat genotype‐specific recruitment of microbiomes, growth
chamber cycling experiments using six winter wheat genotypes were initially done and suppression assays
were performed to determine suppression against R. solani AG8. Furthermore, a more diverse wheat panel
was assembled for a two‐year field cycling experiment to explore more suppressive microbiomes. Soils
cultivated with PBW343 a spring wheat variety, exhibited more suppressiveness compared with PI561725, a
winter wheat breeding line that was identified to have a suppressive microbiome in the initial growth
chamber cycling experiment. Disease suppression observed in the field was further validated in the growth
chamber. To identify bacterial taxa that constitute the suppressive microbiome, 16S rRNA sequencing was
done and revealed that bacterial taxa belonging to Proteobacteria, Bacteriodetes and Actinobacteria were
differentially more abundant in the rhizosphere of PBW343 and were associated with pathogen suppression.
Furthermore, bacterial isolation from the rhizosphere soil of PBW343 was done to isolate suppressive
bacterial taxa and to determine direct antagonism to the pathogen. Of the 13 isolates, Pseudomonas baetica,
Stenotrophomonas maltophilia and Pseudomonas fluorescens significantly reduced the radial growth of the
pathogen. Our research demonstrated that disease suppression elicited by microbiomes are recruited by
specific wheat genotypes. With this, specific wheat genotypes can be used to manipulate soil as part of a
cropping system to manage root rot and bare patch disease in wheat.
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