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Rhizoctonia solani Kithn (AG-1,1IA) D%
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Zenichi MoromizaTo, Toshihide Nakacawa and Masao Tamorr : The
effect of monochromatic light on sclerotial formation of Rhizoctonia
solani Kithn (AG-1,IA)

Summary

Effects of four coloured and near—ultraviolet lights irradiation on sclerotial
morphogenesis of two isolates of Rhizoctonia solani were examined. The hyphal
linear growth of the isolates was not obviously affected by every light without in
C-14 isolate by near-UV.

On the other hand, the number of sclerotia was slightly decreased in C-324
isolate by near-UV while increased by other light in C-14 in particular. The total
weight formed in a Petri dish was increased in two isolates by near-UV, especially
about 60% in C-14. The pigmentation of sclerotia during maturation was inhibited
by every light, which well agreed with the decrease of tyrosinase activity catalyzes

melanization.
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1. PEERERE - AEEC A L - @ kL Rhizoctonia solani DC-14 R OC-324k % i\ Tz TR BIIX %
NENNATATFROY by FELLGHEIN, WTFhLERMEBFAG1E, BENIARCEL, 8%
BN »L5E I NI bDTH 5,

2. OEW O OERHKIE (1) LR (A TESHKA 4L - FL20.BLB), (2) &F&)XX : (FL20.SB),
(3)FFEKX : (FL20.SG), (4 )#EHEKKX : (FL20S.SY),(5)KEHKX : (FL20S.R)D5XZFH/EL,
T RTC20WDEH AT R Lico ENHFEDOH K5 MITFig. 1 iR L,
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Fig. 1 . Distributional curves of spectral energy and transmittance of Petri dishes.
—— ! Spectral energy —— — : Plastic Petri dish — ¢« — : Grass Petri dish.

3. BERUOHE (1) XEOEE : #t3EKEZPDA (Y v H/ £2009, 7 FUE209, FEXK20
g, 7KBI/K1,000m8) Z15meGIEL 7> +— L (9cm) THSGHMERIEE L, FOHEBOLWmELER
5mmdD AN FE—F—THHWicT+ R/ 2PDA LB L, FEX, &)X, HEXROKEX
D 4 KIZEEHEE O MEE H11,0001x. 1278 5 & 5 RS L, T4 EX I3 BE M O3 RR A $R R BE 53550 1 w/
emiZ e B & 5 RS L TC25CHORE FTR#E L, T, IEAXRI I T X v — LIZXd 5 HMER
ERETTHZEND, KBHRDLT IS AF v 7 ¥+ — LV EMEH LA (Fig. 1),

BB HEERAAE L, 2 8MBCHER I W EEB R UVEKEREEYIIE L, B
¥, ER0.2nmLl oL ORE KL, HRERZ, 100CTIOHHERELT, EHbETFVIr—2—HE
3~5 HMBEWIOLHRE LI, 7, BET2CTHEELLLOEZNRBX E L,

(2) ATt & v U E, BBRUOB{CBEEREOENRORE @ BHTIE 2B\ -PDARHIC % Bl
L, fo48Wefikss Lic#, WAZERL, Thic7EE00.06MY VEAEER (pH6.5) % hnx BE#: -
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kEDFA XL, 3,500rpmT3055E 0 Lic L R0.02M Y v g (pH6.5) wxf L, 12F5fEET
LtDb, 3= vB-15EGEMHES (Amicon Ltd) T25f5IClME L2 b D& E LTHW I, WTH
Bex v R2EE X OKBOHNBEOREIR, 0.05MY) vEEER (pH6.5) 10mixi L, K50 1 ¢
M, SXKEE (B@RBUER : UV-180) T% % h280, 260nmDENKE % e L e, F i,
Laccase(}0.48%0-Dianisidine % %f# L 7-0.02MMFEAEE ¥ (pH4.0) 10mf, Peroxidasei30.005%3,3 —
Diaminobentidine Tetrahydrochroride % Z&f# L 7-0.01MEFEs A2 & (pH4.5) 9 mlic0.1% @ bk
FAK1ml%E Mz 7-% (10mf) % 7-Tyrosinasei20.4% r—Dihydroxyphenylalanine % ¥ L 720.1M Y ¥
ML B (pH6.5) 10mlic T h Zh50 g fDRK Z Nz, 37TCTIRMHA vFax—FLIDBH, Th
FROWKEE (Laccase:420nm, Peroxidase:450nm, Tyrosinase:475nm) % #I%E L 720

#w R

1. £EETFCBO 2EBOHBRE : C-14RUC-3245i2, BER T TR Y v — L O&» LR
CHEZ NS — VR - THEHBEX R L, ERIBRFTHBELZEL T, TR LERKRKXCE W
Tk, EEALKT, BEELY r— LOBMECEVCCEE LE > TlRRE D, FEHPhTHE -
TR E N, BIREBETH -2 (Fig. 2),

T, HFEKX T, EENARECENB LY+ — LOBRATCRRS L TR E R, EEERER
KRB EMEDED, FLELLERLTURVWLDLED b, REXX TR, Y+— L O
BRI 8k L TR S R, BREd -t. ZOEMIE, HEPKREXXKTLAD LN, HEKIIHD
THMLDONEL, EBLLD, InHLOXTREFLEADBEIILLIZBDDNT,

2. HAREBROEBURCRETHEORE | HEERE, C-UKkOEBMAKKX THIES WD L
Pt X TIRERED bR D - T. BRI, C-14K TR EBHX TH27~185% D#F L\ 3B nH
Fhbh, BICEEALKCE TSR ENOLEWC@ME LD VWIIETERh >Te —
C-324Kk DN KX TEHI R L@ did, ERHX TH16~63% DIEINAZRD bl

Table 1. The effect of monochromatic light on mycelial growth and sclerotial formation

of Rhizoctonia solani Kiihn

Continuous irradiation of monochromatic light Control

Isolates
Near-UV  Blue Green  Yellow Red Dark
C-14 Diameter of culture(mm) 33.20** 40.91 42.00 41.31 40.00 39.55
Number of sclerotia ——  381.86** 296.68** 170.96** 316.04** 133.91
Total dry weight 148.80** 102.93** 96.35  70.61** 100.09*  91.28
C-324 Diameter of culture(mm)  44.77 45.89 43.77 48.16 45.61 46.05
Number of sclerotia 62.23**  79.32** 111.72** 98.96** 105.00** 68.37
Total dry weight 132.29** 111.28 117.45 112.93 114.30  108.46

of sclerotia(mg)

Note: Mycelial growth was measured at 24 hours after inoculation and total dry
weight of sclerotia in a colony was at 14 days.

** Significant at the 99 % level * Significant at the 95 % level
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Fig. 2. The comparison of the pigmentation and the manner of sclerotial formation of
R. solani (1:C-14,2:C-324) cultured under near-ultraviolet light irradiation and

dark condition.
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B RERE, C-4KTR, HFEXULORBERETHI0~20% IS OMBENRRD bhich, *
DEFHBEHNS D otcs L L, ERNAKK TIIN63% DE L CHINARD bht, Mk, C-324
KTk, FEEUELORBERBTCIMEBLENRD bRtk S T1ch, TEAKX TRH20% WML 12
(Table1),

3. WEMER VRO HE, BBROB YRR OIENOEAL | AT 2 v 0 BRUOBFEEROMSEE, X5
Laccase X *Peroxidase DiEHIC ER IR b hich >, Lh L, TyrosinaseDiEMEiz, €BHX T
ZLVETRBRD D (Table2, 3),

Table 2. The effect of monochromatic light on soluble protein and nucleic acid
of R. solani

Continuous irradiation of monochromatic light Control

Isolates Constituents
Near-UV  Blue Green  Yellow Red Dark
C-14 Soluble protein 0.183 0.165 0.192 0.254 0.150 0.167
Nucleic acid 0.309 0.284 0.307 0.449 0.256 0.279
C-324 Soluble protein 0.157 0.213 0.264 0.246 0.137 0.192
Nucleic acid 0.266 0.373 0.471 0.437 0.233 0.327

Note: Each value represents relative optical density.

Table 3. The effect of monochromatic light on three enzymes activities

of R. solani

Continuous irradiation of monochromatic light Control

Isolates Enzymes
Near-UV  Blue Green Yellow Red Dark

C-14 Laccase 0.310 0.345 0.264 0.329 0.311 0.293
Peroxidase 0.339 0.287 0.307 0.413 0.271 0.282
Tyrosinase 0.053** 0.038** 0.055** 0.084** 0.035** 0.159
C-324 Laccase 0.276 0.332 0.267 0.292 0.297 0.311
Peroxidase 0.263 0.376 0.381 0.302 0.205 0.318
Tyrosinase 0.079** 0.133** 0.113** 0.097** 0.067** 0.479

Note: Each value represents relative optical density.
** Significant at the 99 % level

£ =

Rhizoctonia B EHAOHE A4E BTRPHEERICEEF T XORE T 28 &3 kv, Durbin”i,
R. solai DFEARHEREIBEXBHICL - TEEIRAVWY, BREBEERRV T I E2HE LT
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Who i, THEEBUT®XRhizoctonia BEDERHRIZ, HEEAXLU LORFEROCIFEEIRT
WY, BINRIC L DE L SBEER R, EBEIDERHC I o L, FOfEREEEEREI S RS LT B,

ARBRCEVWTL, ThooBMELBELULLELERBED I, R. solani®d C-14K% 1 C-324
BReHFEXL EOTHEXZBH L TOLEARABRRUBEEERICIIG LA SEER R >, BEOK
FWIML, BEAMIET L, L LIERIEBH TR, TORDIBMBOBHK LRLD, C-144kT
BEAMELAHE SN, EEEEVCAE L TBRELY, FELHESI R, FC-324kTIRE
RRICIENED Db - Toh, EEEIIRA L, FARCEBLET L. —F, FEEKTEBROE
BHOWIML, ZOEMIBC-14EKTHEZETH o EHE, ZORTRNEC L VEBHRMBOLH)
DL <, BRHREIDONC KT 2RI C-146kD FDE £ F 2 B b, Brand™ 513 A BRI CIREH
Verticilliuml@ W O/NEB DO ® £ 5 = VL% B, MFIXIEET S Z &%2HE LT 5, Miller&
Liberta®{X, Sclerotiumrolfsii®>TyrosinaseDiEMHRIEBEHEEFCEE D, ZOEEL AR, HEX
PHEXBRHCIOETTEZL2BE LTS, KERIEBWLWTHLIHBHIC X Y, TyrosinaseDiE
MITELIETF L, ¥, ChIZEBEOEBEBETE IS B LER, FOERIIZ A S = v{ba T
% Tyrosinase DIEHELBHF I nictlcd EE 2 b h 5,

—F, BEERBROENA XX TEL I L, Humpherson—Jones & Cooke™ X Sclerotinia

sclerotiorum, Scleroium rolfsii X O S. delphinii DEERIL, FEXBHC I VREI R LA, BEEE
BICREI R E2BRE LTS, Lh LEAKIK, S. sclerotiorum R OXS. delphinii W5 N %
T 5& WEEENHEMT S LIHEL TS, EEDLIEK R. solai ODRBHRCKITTEE
KEFEOXDOHE LB L,
T DRR, EREREIEHMORFEFEOBE KA L, I OLHBMEIT RS 2 LB MINT
50, BEEBRBLLLVWI LALLM L, L L, FOERBRTHEALLGEIR, FEERKA400nm
LA EDRIEHIE OB HAT T, T KD & 5 75400nmbl FOEBERBEDO KT EAEEA TR, &
DZEMDL, EFEANBHCIVEKERIBINLIZ ERXBRPIERILEEZOND, AERICE
TREZOERBINECEKC LIV REY, TORIGK —EDOBFRE RETHITE b - T,

— i, EEBEIERRE SIEEREC 3 b5, R.solani Dk 5 kEBEREIIIECET %,
BEER IS IRBFEOZ LW TRI D, TOLDLUBORBMICLELENT, RBEOBELD
S LEANEYER L GEEXR Y, AFREBVT, BCERARXD & 5 nEEEBKX CIRREED
TN BT - ENBL L LR RBHC X 0V EBERENREIL LD EELLNRSE, LELAHE
DEBHRIC LA OV FRERNRED I DI A H = XA TEH LTV SRR EARE L SEOFEN
DHETH D,

m =

Rhizoctonia solani Kihn O EEER I RITT 4 BEOBB Y RUSTEN OB E S B L, B4
D RIE C-IRDIERA KX LN DOK TR EAEFBIR LN o1, —F, BB C-3248k
DIEEN KX TEIL D LI AMBDOX TEEmML, B C-324kTEDHEEIIZZE Lot 1V v —
V7 D KR S N ORBE I WA & SITRARIBHE L oL, #ic C-14¥%TI1260% 1
lfc, BRBEOBBCHS> ERALI T XTOBBFX O IR NIZ AT = VILEMET S
TyrosinaseDIEHDIE T & —F L1z,
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