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A4 2B R U< 2 FEZERKBE (Rhizoctonia spp.) @
BRI S R OREERNIC & 255 ERIREE

ARG - B &

RES (rREoiRs
YR LEBREHEEAESES ERBRE

(PRt 48 A 3 AZHD

= =)

BEBH « B RidE (1993) : 1 2ARR U7 » RN EERKRE (Rhizoctonia
spp.) DOHEAMARUEERIC X 2 M LR EHEE 47 29~36.

FIEA B RU < 2 FKESEHE (Rhizoctonia spp.) DEAMAZI L 3K Y
FREHEOR ATt WWHE»SRELLA—F+—FI IR, 3405X, 7227,
7a—N_TNTZ N7 R EOEBRBREELOHREL /2 62 Bk ERMA R UM
Bt L DB L, Z0E, R. solani AG-1 4 ARRU= 2 MKHEIBLTER
Fh82.5% RU59.1% % o1, & Ofthic AG-2-1, AG-2-2, AG-4, AG-5, ¥k
UKD Rhizoctonia spp. b htz,

F1, AG-1 Bk ARRU < A EEICH L clRBuEEEERL, FERREK
AG-1 LRSS N, AG- 1 EBOKBRICR IaBE IbBEED SO, 1bEM
61.5~63.6% % &i®, b v Eo I EHKEE (5.6%) ICHA~NTbROLENKBIHED» -
foo 1, 1bBEEIREILLUL AN, EEERGEL - o, BEstEhlics
HlTWBEEIoNE, REHRIEBAMCALbLTRERVF 7o vt L TED
S, HARKETHRIBERICL 3SEEMLERED OB - 12,

-0 F . W, ERHHE, Rhizoctonia spp., FH, HWEH:

29

# ]

1 2RRU< A RREOERA (summer blight)
RERVCELATLORHEELEL, thERLEERHES
¥3, ¥/, RESBORHTTERL, BRFICIE
MoFEtth 25| 223729, Effho—ERE xh 3
(BB 1990), FIHHRBEEICC SORKOEREAEL
B, RicEE~RBOOEKERKL T, Chstih
KELTHEL, FFEORERENL S, ERIERALLY
B, HEhTRECEET 0y, HEINSHERTE
RETH 5, AR IBILEE» STUNE TREMICHEEL
TWa,

RRERBE-TREL, BERTFTHY V7 b =T
e LTw3, £&%Y V7 b =7 OFEREIX Rhizoc-
tonia solani Kihn (8 £ t f{ Thanatephorus cu-
cumeris RO T. praticola) T, EbDTHBLRHOHE
THY, FHOA ARHEI6EI6E < ARKELE
14 BOERRHFRETH 5 (BFEYREES  1990),
g, KERFYEODY, YA L A XEEOLGE

RETLHO, o OFMORER, EHEFO
REEL LT HISNTVWS (E#E 1976), R. oryzae
KU R. zeae bW T (FHEMMR Waitea circinata),
R. solani & 3BIED 7V —7TH 5H, bHETIR
REERFEL L TRBEIhTOE L, “&) V7
=7 (R Ceratobasidium spp.) RHA YYD
HREESE LTHSIATVLS BRS  1986),

) Vo b =T BEE—-BNCERBAFI LD E S,
OEABICHHENTEY (Sneh et al. 1991), BH
MEEICRE T 2EAMAH (anastomosis group,
AG) GEEMICEOLNTY S, R. solani RAEZ
Tiz AG-1, AG-2-1, AG-2-2, AG-3~AGI KU
AG-BI D 11 Bicalah Ty, HBEYUGEHEE
111454 7S Tw3 (Ogoshi 1987), <
NOHEEARL D, FhENEL LIEYMORREK
WIHGLTWVWAN, AG-6~AG9 KU AG-Bl idFict
MEAEEE L TAMS R D, Y /Y =T blEkkic
AG-A » 5 AG-S © 20 BHic & h, R. oryzae &
R. zeae B E L Fh WAG-0 & WAG-Z @ 2 BHioxd
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GLTW5,

ChEFEF TRAHEOREERREOBRBMEH >
TOFLVERERLEL, AETCIBTHEEL 1 %
FIR U~ A BMCE O ERREIC - W TR, BREL
AURRUEBRIC LI NHEITO)CEEAME L, &
i, ChooRoREICHT 3REE, RURL R.
solani TH % b v €0 3 VEUHKE & OFEMOME
K2WTHRE L,

MERUFE

1982 4EH 5 1989 FE i Tk, L, AR, 1l
I, ARE WEBTA—F+—FF3X, XL=7F
N3A T IR, FEY—, Z72RY, V—=FhFY-=7
SR, AS—FF=TI IR, RA—RTassl5R4%
o4 FBERERETAZ o=, vyarzo—sN, TN
Ty A7 r DT ARMBOERBRRAZELIEL
fio COMHEED SHEHZICHOVBBERSREETY,
Rhizoctonia BH 62 Btk %8/, ¥/, LHEHHEOK
Do EoaVEIERORBRKRY v 7S bEBRICAR
ZoBEL, MBEREHAL

8 V0 b =T OERBAHOREIRER (1976)
DAL OITY, SRS SRRSO OEERK
AFREREME, BET, 25°C TxISEEL, ERR
APBBEINILEBS, A—BRMABICBT 0L
7. EBHEEKE LT, AG-1, AG-2-1, AG-2-2,
AG-3, AG-4, AG-5, AG-6, AG-7, WAG-O RU
WAG-Z OEARABIC VWIS 1EhRERH VI, &
512 AG-1 R >V TIIEBRO®RT 2T, PDA
B b, BEET, 25°C TH 10 DRSS L RICEER
Hit (1a & BREAR, KFE, ZEEETENL
BT 5. 1b B BRI, AER, REE T
FTHEET S, I B BRIERE, RimPR T
L BHEKE NG, B - EH 1966 : HHET - AE
1584) <HEY, BEBREREL ko

HEFEKO LAY OB, 251 F7 52T
B %% #H% DAPI (4, 6-diamidino-2-phenyl-
indole) 20 ppm KBE THHER, UV Bt (365 nm)
T 435 nm ORI T «+ V¥ —F B W B0REEMES T T8
ELTHRELIS

FRAEBCRETEEOLERI, AG-1 © 10 E#RIC
SVWTHZEYm DY v — LEHRWT, PDA L,
BETT15 20, 25, 27.5 RU 30C ORBET2U R
VA8 B BR I REEREMEL TRE L &

7, WEERHRERC M 7 o 2 L EGERED S 31
HtkE R L, SERORECH T RFEAMEEENS

v FRERICE DRI L, A—~F+—F7 32 (RET
FF ), RUEZTAZFALZZ2 (7L F), Thoo
— N (HyHo) RUvosa—x (F5240) 24
AL, 1AND1ad7 750 Ey bicl®y FYY
0.2~0.4g DRETAEEL, 25~30COBEETH2 A
RER L 7o, HEABEKIE PDA B L ohije gk, B
RAEENEfCBEL, BET, 25C T2 8MEE
Lt COEBSTICIEMTE 18y %) 15g /L

26°C DBEIC 48 BERIE - 1ok, IBEICH L, THKIC
HEEIT- 1o, HEEBRI0~4O5BBEL: O 8
R, 1 REPERRR 1/3 KA, 2: 2/3 kil 3: 3/3 ki,
4 2EEET), B v eoay (G G4578)

~OEELAIM (HE - £fk 1988) - THL,

0: BRIF~5: FhED 6 BETRIBEEEHEL 120

# e S

#HAL - 2EROEE, FEM SHIRUBEOHE
LRl i, BEED OB U /- IERASH 62 Bikk
OERAEIC & 2RI ORER, 1 xAHRU< ARKRED
WEFhits W Td AG-1 EHRME €0 40 ik 33
Bk (82.5%) RUF 22 Bfikkd 13 bk (59.1%) &BH
EhEBk (Z2D, Tobio AG-2-1, AG-2-2,
AG-4 RU AG-5 EHRHEDBENI, £7:, WFho
BREAH L bRMALTVERS 0ESR SR, &
REOHRE, COSBIEMOTHKTHYD, MEIEHT
Hot, WAG-0O RU WAG-Z LRV TFhoEK LA
HlLlab -1,

7, AG-1 EROBEERLA~LER vwIFho
EtkbTa®bs0IbRIcEHMEN:, 1aBUdns
B, HETEHR BREI~Smm OEBNEE L THE
LT a i, 1bRIIEMG, HEHE BHRE0.5
~1mm OH/PNEKHEEL TERS N, mEOHH
REETH 1t (WD, BEBOBERLIE A A BHE
T3 1 b BAs 21 Bkk (63.6%), laBih 1288k (36.4
%) THY, 1bBIBEHELEDL (K2, v 2EHK
BErbIbBIAMELE% £ 5w, thicxl, +tvE
w2 T3 1 a B 54 BMRD 51 Btk (94.4%) &A%
¥MEdis, IbBIIERLIIMENTH T, F12,
IR EENsNAERIOTROY Y 7 umbd b8
INNRD ot HEMAICA S &, FitLHt Tl n
1 ANEKEDOIL I bBEKRLAS FRRU < A RRET
1Bk (85.7%) L KEHE LY, [aBEAKOLHEE
B RE, - o, £/, BMRUETRES N 20 Bk
TR 1a MEKONMEESELL 0, 1 ARKET
52.6%, < ARMRET66.7% £4», 1bMEKIL
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Table 1. Characteristics and pathogenicity of the isolates of Rhizoctonia spp. isolated from grasses, legumes

and corn.
Isolate Anastomosis Cultural Pathogenicity on®
Host Origin
No. group? type OG PR RC WC CO
2 Dactylis glomerata Tochigi AG-1 Ib
24 ” Tochigt AG-1 ITa
31 ” Tochigi AG-1 Ib
33 ” Tochigi AG-1 Ta
45 ” Tochigi AG-4 —
50 ” Tochigi AG-1 Ib
52 ” Tochigi AG-1 1b 1.0¢ 1.0 1.0 1.0 2.8
55 ” Tochigi AG-1 1b
78 4 Tochigi AG-1 la
83 ” Tochigi AG-1 Ta
86 ” Tochigi AG-1 la 2.5 20 20 30 27
109 ” Yamagata AG-1 Ib
116 4 Yamagata MN —
133 ” Miyagi AG-1 ITa 30 20 2.0 20 3.5
136 ” Fukushima AG-1 la 1.0 1.0 1.5 1.0 2.7
164 ” Yamagata MN —
175 ” Tochigi AG-1 la 3.5 2.5 40 4.0 3.4
198 4 Hokkaido AG-1 Ib 2.5 2.0 20 20 3.3
201 ” Hokkaido AG-1 Ib
209 ” Yamanashi AG-1 1b 3.0 2.0 20 25 33
10 Lolium multifiorum Yamaguchi AG-1 la
107 ” Yamagata AG-1 Ib
114 ” Yamagata AG-2-2 - 2.0 1.5 1.0 1.0 1.4
208 ” Ibaraki BN — 1.5 L0 L0 1.0 1.6
205 L. perenne Hokkaido AG-1 1b
206 ” Yamaguchi AG-1 Ib 1.5 2.0 2.0 30 2.4
207 ” Ibaraki AG-1 Ib 2.5 1.0 1.5 1.5 3.3
166 Festuca pratensis Yamagata AG-1 Ib
186 ” Hokkaido AG-1 Ib
210 F. arundinacea Yamanashi AG-1 Ib
188 Phleum pratense Hokkaido AG-1 Ib
197 ” Hokkaido MN —
203 ” Hokkaido AG-1 1b
190 Phalaris arundinacea Hokkaido AG-1 Ib
211 ” Yamanashi AG-1 Ia 2.0 20 — 30 3.8
180 Panicum coloratum Tochigi AG-1 la 3.2 2.0 2.0 3.2
25 P. dichotomiflorum Tochigi AG-1 Ia
185 Bromus inermis Hokkaido AG-1 I1b
192 ” Hokkaido AG-1 Ib
113 Poa pratensis Yamagata MN —
142 Trifolium pratense Miyagi AG-1 Ia 2.0 1.5 2.5 40 3.3
179 ” Tochigi MN —
181 ” Tochigi MN —
189 ” Hokkaido MN -
120 T. repens Yamaguchi AG-4 — 2.0 1.5 3.0 3.0 2.3
121 ” Yamaguchi AG-4 —
138 ” Fukushima AG-1 Ib 1.0 1.0 2.0 20 2.8
143 ” Tochigi BN —
147 ” Fukushima AG-1 I'b
162 ” Yamagata AG-1 Ib 1.7 2.0 2.0 4.0 3.7

193 ” Hokkaido AG-1 Ib 2.3 20 1.0 2.0 2.5
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Table 1. (Continued)

Isolate Anastomosis Cultural Pathogenicity on®
Host Origin

No. group® type 0OG PR RC WC CO

200 ” Hokkaido AG-1 1b 1.0 2.0 2.0 4.0 25

178 T. hybridum Tochigi AG-5 — 1.0 1.0 1.0 1.0 3.0
5 Medicago sativa Tochigi AG-2-1 —

122 ” Kumamoto AG-1 la 3.0 3.0 35 35 2.5

125 ” Kumamoto AG-1 Ta 2.3 2.0 20 4.0 390

129 ” Kumamoto AG-1 Ia 2.0 2.0 4.0 4.0 3.3

132 ” Kumamoto AG-1 Ia — - 20 - —

144 ” Tochigi AG-1 Ib

163 ” Yamagata AG-1 Ib

182 ” Tochigi AG-1 Ib

184 ” Tochigi BN —

85 Zea mays Tochigi AG-1 Ia 1.0 2.0 1.0 2.0 3.3
130 ” Kumamoto AG-1 la 1,5 1.0 1.0 2.0 3.7
134 ” Miyagi AG-1 Ta 2.7 2.0 10 1.5 3.3
148 ” Fukushima AG-1 Ta 2.5 2.0 20 25 33
154 ” Miyagi AG-1 Ta 1.5 1.5 3.0 4.0 3.2
150 ” Yamagata AG-1 Ib 1.7 1.5 2.0 2.0 3.0
168 ” Fukushima AG-1 Ib 2.7 L7 3.0 4.0 3.7

2 MN and BN stand for the isolates of multinucleate Rhizoctonia spp. except standard anastomosis groups
(AG-1, AG-2-1, AG-2-2, AG-3~AG-7, WAG-0, and WAG-2Z) and those of binucleate Rhizoctonia spp.,

respectively.

» OG, PR, RC, WC, and CO stand for orchardgrass, perennial ryegrass, red clover, white clover, and corn,

respectively.

) Disease severity was estimated according to rating scales for grasses and legumes (1 :slight to 4: severe)
and corn (1:slight to 5: severe) 7 days after inoculation.

Table 2. Occurrence of anastomosis groups of Rhizoctonia spp. 1solated from diseased grasses
and legumes. '
No. of Anastomosis group
Host

1solates AG-1  AG-2-1 AG-2-2 AGH AG-5 unidentified BN
Orchardgrass 20 17 1 2
Ryegrass 7 5 1 1
Fescue 3 3
Timothy 3 2 1
others 7 6 1
Clover 13 6 2 1 3 1
Alfalfa 9 7 1 1
Total no. 62 46 1 1 3 1 7 3

a) BN stands for the isolates of binucleate Rhizoctonia spp.

B TH -1, o EoavRBERTH 1D B
3 Bk 2 sk B LU TR S v,

AG-1 EHoREBMOLET cRIEITERECEEL
FANRER AFEERIaBRUIbDEOVTFN G
27.5C Th -7 (@3o LML, 27.5C LU EOSES
TR I1aHOEESED, i30T T IbBOES
MER%KIGIc EE - 485, 25°C LIFodERE TR
B IbMoEBHEY, 15C TR Ia HOERMRE

R IbROKT0% TH - 7o

4 FEHRE L SO 138k, < A RME» S5
BEL 7 11 Bk, RO N Eoavh oYL THEE
3 EKREA 2 H, < ARKERT P Eo 3
BLA-ER AG-1HHESOWEThOERBIXLTHH
REVWEREEARLEL (RD, 1, AG2-2 Bk
(No. 114), AG-5 & (No.178) RUZK Y V7
=7 (No.208) BREHRED LAY, LFhbE
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B ot, AG-4 Btk (No. 120) RIBEFLTOERBICH
WIEEHEE R L 12, AG-1 BRRIZ D WV THBEERRIIC
ABE, HEILL - THETOBRBERSE S,
BEAEOEMMER L 724 2R RU < A B L
BEEZEOREEER LA, £, byEoayvicxfl
ThHA FRRO< 2 BUED SO L LEHROE 13
WEEH AR L, B SBRERET S L, &7,
by ET T YoM LB bR BEICRE
L, ERIERES| SR L, ERMT BRI
MEERNSED, WThOBEREIZLHWVRFEELHRE
ROEKbED o,

T, AG-1 EHOBREHEERMIICAB L, la
BAIbBED SHEES DI LIEVERIYS - 7,
F71:, v ARMED S ONREBEN Yo 70—, b

Fig. 1. Appearance on PDA culture of R. solani
AG-1-1a (left) and AG-1-1b (right) isolated
from orchardgrass.

vEOaYhoDONBERN N Y oI VETEVE
EHAE Lo LL, wARMKEML A SN L
R4 3B EDO IbBEhbvuso—ixLTH
FICHROWHEEM AR LUAER, wehoB ol T
bladlbBORAEROEEZRITEDSNLE A -
72 (Do £, AG1HEME Y EDIVIIHLT
BEERIC b S PREVLHEREERL /o

% 3

HRBEKROELBASZIC L 2 HENOER, R. solani
AG-1 BREBEE D, 1 FFHERICERRTE

(mm/day)
504 e—AG-1-la
O—AG-1-1b
= 40
2
o
a 30
!
g: 20
T
10 4
0 ¥ T T T ¥
15 20 25 27.5 30(C)
Temperature

Fig. 3. Effect of temperature on growth of the
isolates of R. solani AG-1-1a and AG-1-1b.
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0 20 40

60 80 100 (%)
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B 1a
[ BY®

Corn

Fig. 2. Occurrence of cultural types of R. solani AG-1 isolated from grasses,

legumes, and corn.
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Table 3. Pathogenicity of Rhizoctonia solani AG-1 isolated from grasses, legumes, and corn®.

Cultural Pathogenicity on®
Host
type oG PR RC WC CO
Grass la 2.5a¢ 1.9a 2.4a 2.5ab 3.2a
Ib 2.1a 1.6a 1.7a 2.0a 3.0a
Liegume Ta 2.3a 2.1a 2.8a 3.9b 3.0a
Ib 1.5a 1.8a 1.8a 3.0ab 2.9a
Corn Ta 1.8a 1.7Ta 1.6a 2.4ab 3.4a
Ib 2.2a 1.6a 2.5ab 3.0ab 3. 4a

® In each column. figures followed by a common letter are not significantly different by Dun-

can’s multiple range test (P<0.05).

» 0G, PR, RC, WC, and CO stand for orchardgrass, perennial ryegrass, red clover, white

clover, and corn, respectively.
¢ Disease severity

27 R. solani DEAMAIC L 3HANc>WL T,
Martin & Lucas (1984) 57 = A7 RU' 54 73 R
T AG-1, AG-4 RV AG-5 OAG5EHE L TV 5,
7 AR ETEHESEVD, < A BEYOERRF
AG-lit& 3 EahTws (Ogoshi 1987, AER
T4 AR RO = A BSMEICBWT, SRR 60
~80% % AG-1 i, MMOBERMEE O DESRE
ansH, EERAROME AG-1 Btk RE VIR
HAERLAEAD, ABFOTXTELKERIR R. solani
AG-1 EHEsEENn B, L L, Yogo—hoiit
L7z AG-4 1 & AG-1 RIS 3V RERE £ R Bk
boBEa iy, AG-1 A OB RO ML
TWBEEZONE, WAG-O RU WAG-Z 2891
WEFNORREOGHE SBALEL>EY VI b=
7 B ¥ &, R. solani, R. oryzae, R. zeae LI# @
Rhizoctonia spp. EHEES N B0, HWEENABHTS
by, ERRETREVWAER LS 2, KV VI =T
REZIAETS O, WEHESGO I DERROFREI
BHREVEELTVWRLEELI GRS,

R. solani AG-1 2 & SICIEBRITHRIT AL, Ta
BRUIbENEDS SN, 1 2RRERT < 2BHEED
VWEFHhIcBWLWTS, b Ewa VERHRICEXTHS A
WK IbBIDERMED -, Ogoshi (1987) & AG-1
A2 OFERUKEEEMS [a GUSKER, Ib
OBFHEHE RULcD3I>OFNBCAHTLIIE
EARBELTVWS, EEOFHREEL VLTHE, Taffidfl
BRI EGEmET 2 I Th, ITbHIBARC bR
W, v ARMEYIOERR, (AN laBERETH
BMORE - - 8kHRES ERITELTVS, Yang
et al. (1990b) 2 ¥4 XDERKEIC>VWT, AG1-
Ib BSAEHE LD EBELTWS, AEBRTLY®
o3 VEHTREOKRER I IaBiTh -l sl hE

TOHE (Sneh et al. 1991) & —¥d 54, WEE
BHRER IbRE TaBIMREL TV, ChidIb B
FAHRESRENERRCH 0, BILLHLTHES N
ZEFMSD, 1aBRBEOFHTH -1 Eh5, B
i I bBA, BEMTRIaMBEVHEETHAT
510 ThrLELLNI,

Fi, 1aBRUIbBOWTRS M FFHKE, <4
BRERU v o a vicREEERL, BEEREL
AETED SN -1, HREERTETOREEER
MNED SN, BEREOZERIKEL 112D, BE
ZIRPENLE S bDEELZSNDE, TDI LMD,
DEMERIC L 2 FEHSLOFERRIERENA TV S50
D, AREBRTHIAL 2 R. solani AG-1 ICIESFEHS}
fbEBVwboEfESh 2, f-T, BTV €D
ayv, 4125 EOBBRENREOERRL Il
TWwW3EEZONS, LML, AG-1 BRI TIED
RREHOZV NS D, #MLVEREKRES EREITD
DEFITHELLDOMBRAEL TV A EHEEN S,

%7, BEOBZKE)/ Yy — v (Matsuyama et al.
1978) % U DNA ¥ HE EF @ #HEH (Kuninaga &
Yokosawa 1982) &5, 1aZ%lé IbROBLIIE
BHEGERHEBEVEREIN TV, BT 1a B
RUIbMoOMBIRBERETH D, R RU - EENE
L1, Ry MEBHORMORNLY, laBE3SHE
FREBBICERL, BAMESFIRE > TSk
grokxtl, TbBTHIATERESZ Y HTLT
BAPHIBROERIZAL THRA S E, T
N4 REBRILBWT, AGL-1a ik X 3iERK%E
aerial blight, AGl-1b itk % D% web blight &
LTKBLTW3 (Yang et al. 1990a) T & &—H
T3, BBV NN TEEKRICIOLD KEROBEVYH
50 E DD, £7z, web blight ERIBRICTERKRZNS
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L L
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ABSTRACT

Tsukiboshi, T and T. Kimigafukuro (1993) : Characterization and Pathogenicity of
Rhizoctonia spp., Causal Agent of Summer Blight in Pasture Grasses and Legumes in
Japan. Bull, Natl. Grassl. Res. Inst. 47: 29 ~ 36.

The characteristics and pathogenicity of Rhizoctonia spp., causal agent of summer
blight of herbages, were analyzed. Rhizoctonia spp. were isolated from diseased
orchardgrass, ryegrass, fescue, clover, alfalfa and other pasture crops in Japan. The
isolates of R. solani were assigned to the anastomosis groups (AG) of AG-1, AG-2-1,
AG-2-2, AG4 and AG-5. Other bi- and multinucleate Rhizoctonia spp. were also
isolated. R. solani AG-1 including the intraspecific group Ia (sasakii-type sclerotia)
and I'b (microsclerotia) was the major group which accounted for 82.5% and 59.1% of the
isolates from grasses and legumes, respectively. The ratio of appearance of AG-1-1b in
the AG-1 isolates from grasses and legumes which ranged from 61.5 to 63.6% was very
high compared with that of the AG-1 isolates from corn (5.6%). The isolates of AG-1-1b
were mainly collected from the northern part of Japan and appeared to be distributed in
the cool area based on the better hyphal growth under relatively low temperatures of
hyphal growth.

In the greenhouse, both isolates of R. solani AG-1-1b and I a were generally virulent
to grasses, legumes and corn compared with those of other AG groups of R. solani and
Rhizoctonia spp. It was concluded that the main causal agents of summer blight of
herbages were R. solani AG1-Ib and Ia and no host specificity in relation to
pathogenicity was detected among these isolates.
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