K %  Niranjan MAHADEVAN

gELEZ & +

BUNHORM 7 I

FuR5ES  HHE 7304 =2

2RBEOBA{T 20254 3H 25H

FRIREDOES BRI FEIIZER fEA A AR

(ARG 4 055 1 THG%Y)

Differential infection behavior of Rhizoctonia solani AG-1 and AG-4 in monocot plants, and
B e DB identification of candidate resistance genes to 5 solani AG-‘4‘ in bar‘ley
" (Rhizoctonia solani AG-1 & AG-4 O H.-ZERHY) T ORI O N & AG-4 Rifi~D A
7 b FPUER AR A DOFRE)

MXBEEE R CPHEEZ B BEAEFER ik —WEH iz L

FRMXANBTDEE

Rhizoctonia solani is a soil-borne phytopathogenic fungus responsible for significant agricultural losses in various
crops. Effective disease management requires an understanding of the mechanisms underlying pathogen virulence and
plant disease resistance. R. solani is a species complex classified into 13 anastomosis groups (AGs) based on hyphal
fusion reactions, with further subdivisions based on culture morphology. While typically a necrotrophic pathogen, the
AG-1 IA isolate undergoes a brief biotrophic phase before transitioning to necrotrophy. However, it remains unclear
whether this infection process is common across all R. solani species.

This study investigated the virulence and tissue specificity of selected Japanese R. solani isolates on two monocot
plants, Brachypodium distachyon and barley, using both below- and above-ground inoculations. AG-1 TA and AG-4
HG-I+II showed the strong virulence on leaves, but only AG-4 HG-I+II infected roots. Among the B.
distachyon accessions (Bd21, Bd3-1, and Gaz-4) and barley cultivars (Haruna Njo, Morex, and Golden Promise) tested,
Bd3-1, Gaz-4, and Morex were relatively resistant to leaf inoculation. Bd3-1 and Morex also showed better growth in
AG-4-inoculated soil. These resistant plants induced genes associated with salicylic acid (SA) and N-hydroxypipecolic
acid (NHP) in response to AG-1, but not AG-4. Consistently, exogenous application of SA or NHP conferred resistance
to AG-1 but not to AG-4. Microscopic observation revealed that AG-1 formed extensive infection cushions, whereas
AG-4 produced sparse, aggregated hyphal clusters beneath necrosis. Overall, the R. solani species complex employs at
least two distinct infection strategies: the hemi-biotrophic approach of AG-1 IA and the necrotrophic nature of AG-4
HG-I+II.

Transcriptome analysis of the resistant barley cultivar Morex during root inoculation with AG-4 HG-I+11 identified
differentially expressed genes (DEGs) at 1- and 3-days post inoculation in both root and leaf tissues. GO enrichment
analysis suggested that Morex recognizes the pathogen and initiates a defense response within 1 day.

In addition, 219 accessions from the barley germplasm panel were evaluated for resistance to root inoculation with
AG-4 HG-I+II. The accessions were divided into four resistance categories: 2.7% were potentially resistant, 18.26%
were moderately resistant, 62.55% were susceptible, and 16.43% were highly susceptible. Genome-wide association
studies (GWAS) identified five significant marker-trait associations located at four chromosomal positions. These
regions contained 89 candidate genes, 25 of which were associated with defense.

The identified loci and candidate genes provide insights into the infection mechanisms of R. solani and valuable

resources for barley breeding programs to improve resistance to R. solani.
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