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Light induced resistance was investigated by using red light and broad bean (Vicia faba L.) plant
inoculated with Alternaria tenuissima and Botrytis cinerea for understanding the resistance
mechanism. Red light could inhibit formation of infection hypha and reduce the infection hyphal
growth resulting in less number of cell invasded per infection hypha shown by restricted necrotic
lesion only in inoculated surface of broad bean leaflets against B. cinerea. Red light could also
suppress lesion development in heat treated heated susceptible broad bean leaflets by restricted
growth and formation infection structure and the results suggested a relationship between lesion
development and phytoalexin production in broad bean leaves inoculated with B. cinerea. Red
light could suppress a newly recognized broad bean leaf spot disease caused by A. tenuissima.
Lesion development was completely suppressed in red light irradiated broad bean leaflets where
A. tenuissima failed to produce infection hypae, irrespective of isolate or spore concentration.
Pre-treatment of leaflets with red light for 24 h before inoculation also suppressed the lesion
development, suggested that the disease suppression in broad bean leaflet is due to light-induced
resistance. Red light also suppressed susceptibility induced by A. tenurssima SGF, thus, lesion
formation and development were suppressed when leaflets were inoculated with the spores of A.
alternata suspended in A. tenuissima SGF under red light.Study on a relationship between red
and far-red light on red light-induced resistance in broad bean against A. tenuissima indicated
that red light suppressed formation and development of lesion, while far-red light had no
suppressive effect on lesion formation as well as development. Red light, whether preceded or
followed could suppress lesion development, though preceding irradiation was more significant
than following irradiation with far-red irradiation or in the dark. Far-red light suppressed the red

light effect whether far-red irradiation was before or after red irradiation, though there were no



significant different when far-red light was replaced with dark. The effect of metabolic inhibitors
on red light-induced resistance of broad bean against Botrytis cinerea was also investigated and
found that red light failed to inhibit the formation of infection hyphae from appressorium as well
as growth of infection hypha when leaflets were treated with an inhibitor of photosynthesis,
DCMU or an inhibitor of protein synthesis, cycloheximide. In microscopic studies, clear cell
browning was recognized only in red light irradiated control leaflets. Moreover, DCMU and
cycloheximide treated leaflets produced black necrotic lesion even under red light irradiation for
48h, which was extended on uninocoulated lower surface. DCMU did not affect on fungal growth,
spore production and spore germination of B.cinerea. Cycloheximide at the concentration of 25 u
g/ml suppressed mycelial growth but not spore production. However, cycloheximide with the same
concentration completely inhibited the spore germination. Based on these results, it might be
concluded that red light-induced resistance in broad bean plants is pathogen non-specific,

heat-stable and depends on host photosynthesis and protein synthesis.

WX EEORKRDER

AAFFEIX, VT~ A LIRESRIRE (Alternaria tenuissima & Botrytis cinerea) D% % W THLY)
DONFHFEHPIMEZ AFZACEH L0 T, TONRIFUTO L S IcEHIEN D,

TR B.einerea DGR DIEHIAE L € OMRIHNZ L > T, ¥V T~ AL L TOREABERR
DIRBEE R A If L7z, Z O8GRI, SRR ORBIZE-> TRV EICR Y | REE T TIE
PEIHAE LI EROZIIRON TV, L, BRT TR, BOAOREPEDOEMmICETHEL T
W ZORRZRIRENIZ K D EGHEOFEL RIT, —Fep9eBULEE (50°C, 5 M) Ick-Thkb
NHZ EiF7e< . VI~ AMIICI T BIRRE OBRYLE R O A B I3 S v Tune, #ERLE
a7 BRI DHLETEME % B.cinerea DT HF 2 H0IE & U CIA L 7o fs F ., H47E 48 IRl 1% DO I IZ
FRVPLETEED RO DL, FIEWEOEENRE SN, Lavh, FREONBRE 21T - 72 2ULHEEE) G
N S A 7o BEAEIR 00 5 D3 s B A POREE L 7o BMLBREE )~ & RN S V72 BRI L 0 b 3RV HUE TS 2 780
b, ZNHORERNG, Beinerea i LTc Y 7~ ABEICBITHWHEKE 7 74 T ¥
VB & DRNCITERE R BRD B 5 F R S T,

[V Z < ABERIHE] “leaf spot of broad bean” & 4 S 417z Alternaria tenuissima \Z#E[K 3 2
AR D AR ENFHEARTIMEIC DWW TRRET L7z, EORER. WBZAUIREIREAIZ L - TRERIZ
P S A, REJEIRST T Tl A tenuissima IJEGH R 2 R < TR Le o T, BERERTIC 24 FEEIRE
KEZBET 5 Z LI L > THRBRAIIIGE SNz, 6 ORBFRITREIERE T T 5 Y 7+ 4
BE SR OFS RN EFERIEIC L 2 b D THDH T L 2R LT\ 5, A.tenuissima O RT3k

(SGF) IZIWRIRE CTh D A.alternata DI ZEH%., Y 7~ ABEICHEE L ITEEHERET 2 LK
BN TCIX A alternata INFEGLTE D L OIZR D | WEENER STz, ZOREENL, SGFIZIXY 7+
ANEZMEEFHET DR OFETDHZ ENRH LN E o7, Loy LR EEEIX A tenuissima D SGF
2 L DRSS A I LT, 770 b JRENIX A tenuissima O SGF (2N L 7= A.alternata
DI FHEFIZELD Y T~ ABE~DRBER L VREEERZME L, ZAO6D0/-R LD,
A.tenuissima [INIFFEEFRFT Y T~ AT D RS MEFH B R 2 AR LR 2 BOL S E TV D A3 R



BT TIE SGF 2 & 2 RS MERFE N ILE £ 7213 H S v, #ER & L TRBERROIERIMIEAE Z %
boLEZLNT,

I, A.tenuissima |54 2 IR EIEIT K DARGUMERR SN R RT3 7R E00 K O AR €0t O AH ALAFE
iRt Lo, T OREER, RECITIRBOEH L OF OMEZ Sl 2 0l L, ERESSITEO L D 72
MHERIZZRWERH ST o7z, LanL, BRKEET D & ERECTHETER 2 00 i
T OMEADED bz, REEORBEEIFIERNITI oS A L, £z, BARRAE 251
ONTHLS 2o Te, JeDRE L BFIRFH & TIIRBEDIT I NL Y REQEELKITT LS ThoT,
RESE & AR BN E T2 IR B AL S D6 RENRE IR > THRIZR > THIREE
TR R ITFR D DT, RESEE LI T 5 L 2D RIT LY RE e Tz,

B.cinerea \Zx 4 2 AR EOEFHERGUIE DO FBLUZ KT T EA OB L RET Lic, £OMRER, ot
AREER DCMU & # o 7 EHEREAER Y 7 m~F oI REaflBl Lic Y 7~ ABETIL, REt
(K DEHMEFZITFRO < e o7z, DCMU R 7 mAF oI R TR L 72 BT 48 FFE DR
EERH R TICH > THRADHUENEHR S, Lovd JRBHIHEFERE ORI E TEEL TV,
JEBABIER ORE A AEIHEASLEELE TIER AT X DG E R AIHI RITZR D b s, AP
DFRENIRIS T TORRD bz Y T~ AMIBEEORE &6 (Bf) bBIEINRhoT,

PLED XS ITANIZETIE, RENEIRINT LY VT~ ATk U THRE S 2 BRBUIE I R & R 52 Y
MOBEEMET, Lnd TOFRBUTT de novo G EHIENERS &7 ™ 7 A pEE 72 £ g AR
BESBEGL TS ZEZH LN LT, 26 ONFHEIRGUIEIC T 25825881, M DR ER
PUEREARE ORI & ) S R O BERREO AR F G T 2R TH Y | L0252 512
T 7fE AR b D LHE LT,





