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2w X B Studies on Red Light-Induced Resistance in Broad Bean
(Vicia faba L.) against Botrytis cinerea '
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Red light-induced resistance is a potential defense mechanism in broad bean against
Botrytis cinerea (B304). In this study, host mechanisms and fungal determinants involved
in red light-induced resistance were determined using avirulent and virulent strains of
Botrytis cinerea. '

When detached broad bean leaves were pre-inoculated with virulent strain B304 of
Botrytis cinerea 24 h before a challenge inoculation with strain B304, lesion formation
by B304 was significantly inhibited in red light, but not in the dark. In leaves that were
pre-inoculated with avirulent strain 02IR, then challenged by B304, however, lesion
formation was not inhibited even under red light. Such differences in lesion formation after
the chéllenge inoculation with avirulent strains were also observed with lesions caused
by Alternaria alternata, a nonpathogen of broad bean and by avirulent strain 021R in the
presence of spores germination fluid from strains B304 and 021R. These‘results suggest the
possibility that virulent B. cinerea produced a suppressor involved in induced
susceptibility and an elicitor involved in resistance induced by red light during spore
germination.
 One leaflet (Leaf 1) gf detached compound leaves of broad bean was pre-inoculated with
a pathogenic (B304) or non-pathogenic (021R) strain of B. cinerea for 24 h under red light
or in the dark and then another leaflet (Leaf 2) was post-inoculated with pathogenic strain

B304 of B. cinerea. In pre-inoculation with a pathogenic strain B304, lesion formation by
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challenger was significantly inhibited under red light, but not in the dark. In a
non-pathogenic strain 021R, however, lesion formation vas significantly enhanced even under
- red light. On the other hand, when L2 of the compound leaves with L] pre-treated with spore
germination fluid (SGF) from strains B304 and 02I1R for 24 h was post-inoculated with a
pathogenic strain B304, lesion formation by challenger was significantly enhanced in the
darki Under red light, however, lesion formation by challenger was significantly enhanced
in the compound leaves with Leaf 1 pre-treated with 021R SGF, but not in that pre-treated
with B304 SGF. Same phenomena wefe also observed in Leaf 2 post-inoculated with
non-pathogenic Alternaria alternata. These results show that suppressor and elicitor
functions by B. cinerea infection and spore germination fluid are systemically transferred
to uninfected or untreated tissues of broad bean.

The effect of salicylic acid (SA) on red light-induced resistance in broad beans to
Botrytis cinerea was investigated. Both lesion formation and fungal development were
suppressed on broad bean leaves kept under red light, producing antifungal compound (s) .
However, SA pre-treatment inhibited expression of red light—induced resistance
dose-dependently, generating hydrogen peroxide (H;0,). Red light-induced resistance was
recovered in the presence of a H,0, scavenger, ascorbic acid or a NADPH oxidase inhibitor
diphenylene iodonium even in SA-pre-treated broad bean leaves. These results suggest that
breakdown of red light-induced resistance in broad beans to B. cinerea is induced by
membrane-mediated H,0, generation. On the other hand, catalase activity in broad bean leaves
was significantly enhanced under red light, but not in those pre-treated with SA and
aminotriazole. We hypothesize that enhanced antioxidant enzyme catalase activity
contributes to the inhibition of cell death in broad beans scavenging endogenous H,0,
~ generated by B. cinerea infection and to elicitor-dependent production of antifungal
component (s) by living host cells; as a consequence, red light-induced resistance may be
established.

Our study concluded that virulent B. cinerea spores produced suppressor .and elicitor
during germination, regardless of the light conditions. Elicitor is playing an important
role in local and systemic induction of resistance, which was supported by antioxidant

system such as enhanced catalase activity, in broad bean by red light.
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BE7E L7 B304 OWEDERZAET 5 L. BI04 MBI T BB & FIRE, REIET CIRWREE
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