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Bl5-F 2 Rhizoctonia i & & OFBEP I Y 3 b

B, PG (1982) RAREDE» REE O
FONHEFICBEER Y CY s 2MErG L
Twva, ULaL, BREBROEY Rhzoctoniald
i 3 & USclerotiumBE - & - THE I 3 HRET
HHEID,FHULIRMPTERT S 2 L2,
Tl REL BREERMFREC Lo T bR LW
HRERT 5700, B REET 2 o720 (F
JH -, 1985 £ G, 1985 ; #8310 &, 1977).
G (1979, 1980) X4 o HE D 1Rk
FEDINBED G B ERINRE, FOEERE, &8
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START
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NO

YES
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mRtHE

AR

& BT
LR ak,

L RBG
HoERLE
e

A EEE

¢ YES $ YES

BTN FEETEN

YES

8305 (1996)

YaﬂyFﬁﬁﬁﬁ
D~iid R ERE
tan R YES# -

-yttt
B,

DO
(3352

Bt~
FBONRE
HETER

¥YES
A H i
YE&V@ﬁﬁﬁ
B

NO
[ —
YE S ARk

e

BT

BB

NO

b
DIRHE &

bRt r o
il chassd
< BR

é YES ¢ YES $ YES

AW BT TR

HRRE
EhrEE

B3 A ABMERREBH 2 —F v}

RS, IKOEBINE X & FERREENE
AR LT, ek, B E LTHRD bR
RO P L EREEDO [ ARBHRIEEL T
b, BRI HRD THECHS L EIEHL T
B, i, BECLoTEROBERSHHLBL

5 (Fpeh, 1964 ; {BJF - #BIR, 1984 St &
M, 1993) = L3MEanTs b, Bis 6k
AFRORWBOMIZ RO EFFEHE>Tw
., Wi OB BW T ) Dt ENRE
NOEERBEOREEHAC»IIL, ThicE

Pl A A CERUENE 2 K ¥ 5 ZHE RO BWrE - S0 23

TOREBREE R T 2 08 H s, 22
T, INLHEERORBHIFNHERESC>VTH
TEITC, BIEOWME Y2 THRMTEHT S
5 BB TR LT,

Fo OO W BURARS E I U R R T
5, MG OEYA ¢ BREG, 1985
BR, 1979 LG, 1977), AR TH S 2
(£HG, 1985), HEHFIHNEIRE(AHG,
1985) #HET AL, 72, MLLIBShE
PRRRBES I THEL CESORRYREE
&, WETLHILE (UG, 1977) ¥z h
TEHREINTVSE, RFEIIL > TEIZ,
BOabY BTHREROLE 2 213 oY
CIREEYVHER I N ARFETH b, I T E RN
DM, B, FREYEAIL T ok
VREBRNYEEE Sh T RAEERLO
AR A I LR Lo, 21, W
BRSO RICER B S b, 30D BN
R L 2 R AR IR DR R R T 5 T,
BUORBRERMEER L LY, ZOEHIKL,
HERRBORN L AR 2O —HrREL T
B, B, RO O
KT E b0 - TIRMIGEB A i 2 R L, &
NOHWRIMO—EER a2 L PIAL»IZLL.
AWEIL SR Y > TFEBYER IR T
5 (RA, 1977) »%, B, FERERRL L
RO RS THRBED 3 ik 2 OFE FEB Y
ERshs L RERALL, BBROELRECTR
BREbE, IThiffo—htkasz bt
BGIn Lt o,
AR A $ TR RaE s LT
B, A A JFFEE RO DO REEE O iR
AL (BREG, 1985), B#EBPETAZL
"6, REVNETATRLLIE (Bio,
1982), EATHEES CRBES RS W5 L 7 D%
b 6T CEMG, 1982) T4 2 LaRES
NTws, FHOGIE DI, PTEERT
WS LIBRKAGE 2 L, BHCHMAT
MR ONT BT IEEERC IR B D LS O IR 53
BRREAPETAH I LVAROEMMTHL I L ®
HH G iz U7z, A0S ik LT3 % L
b3 (2 ECRUG, 1982 -, 1939)
PRESNTC 3, Ly l, —fCEEmsd
HHOTEMCERSNE  LYE L (M

6, 1991€), THOHVABBUOKEL L 5 2
EEREBIO»PITLI, 2, FELOWE LN
WRBEIL RO AT £ K s, £H
5 (1985) REMOTMMIIECI L 2WMEL
Tvad, ITHBFEELFEDR-, Tbb,
FHHELREWO2MREY, R£HO (1985) idkdE
ORI CLrAEONREL T30 L
FZiohd, HE (1955) HIRORRISB TSN L T
U AR D IEM O AT B LR P T
B LAY RN I A & RCRR IS U T
Hyro—Bh L s (BEH - 7THE, 1989,
W6, 1991b), Zeds, SEilih (1982) A%
IR TR S 15 LTI 5%, A
PRI ORER DR 5 2 L i & - THUSR
EMATS A LREELT -5,
BEFEERTRAR ISR REL, MH
~{EHBOREE (FHE - WA, 1939 FL UL
PERMTR 1 EH OB EERL, &
NLHOETSHIE (BHG, 1985) »iG 3
NTw-5, FHO (1991b) BAROHIRE
WA, B 1 2 A T A S Ok S
HECRBEF OO ERD 2 — 4 mD B IR
BE 3 70 R BTE B O AT OREE
PERAINLZ LB LIz LT, T, ARO
RBEHULER I IR AT CRET 5 LiEE3
AHEDORBYHFET AL LML L
(BEH, 1987 Mig-#8M, 1989a), ARGz
BEDHE (Endo, 1940 ; *Filis, 1982 £H
G, 1985; fE -« WAL, 1939) CRA KRS
nTeLZe, UL, FECVWEDFEAZED
FTEAL TECRIMA IR L > T b RS
Tvd, ZOFEBIIMOEERCRA LRI
FRFEOLOTH Y, HEXEEFHTE LA
BURMTS, ARBEOIREL s 2 Ly
Lt oz, Wi, BEOHEMHED KT
HOLEEIIEE S SRS D 2 L v L (IR RE R
HymEFER T HA0H5 2 LEHL P
LIz(M# 6, 1991c), L%, BERROERMNE
COWTHRTWLG (1982) W LSRR M
M CZ L PEE LT3, AFECIHET
B THNEZERC ST 2 ERENE»P - 12,
TR I R & 123 L D IREE,
B EEER LU R (R - P,
1939) 2R T 22 L L FREBEO NS
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ERBERTAIE (PG, 1982) 7 F ik
INTWa, RAFICE T bERHCHELL
THEIIR, B~ TR AR 2T,
B & & PR NAREL L ¥ 2RORRO R
DA G LT, FibG (1982) WEEHRK L R IE
BALNRD 2 OHLTERRC & - TEHSE &
OBV TH 5 2 L 2IFHL T 5, B

GId I OB TR ORBRE T bR
SN, MLOHEMEIA G AL T 2o
s bR L (MGG, 19918),
IORPE, HEEHETHEHRINT V3N
BURSE R TE R T B 5%, W 12 FRBER LR D NBE
mE L CEBEROBECL > THNTS .
ABRBPC LR ERT 5 Lkl
CPIG, 1982 fhp-ilfky, 1939), PHr3EE
WOMRBI CEBE P BR LI, MITER
P LRMSNE 2 LHE L, MIERICIELERN
CHRAELTCE D EELONTEL., FHL
HEBRETCERMO» LERPERET, &
wItHERT AL (MiFs, 19918, 1992d)
LU EAIBPRECIER Y CIBYERPE
A (P8« BEME, 1989¢) L, - hd'f 4y
OFFERELCBET A2 L (1992d) #M¢6
iz lfe, SEEG (1978) BEEPCRET 3
L, YR ERMPIFIKEBOHATELR, %
CIREELELY, d, RE~KEBGEOREED
B3N, A AR ELEREEL, ELrE
{BAREDEERRPRT I ERIERHL T
5,

BRIRBEAZR IR C LRBED IR L e £, TEM
DFED bkfa % k> THE L, DV ITHMIET
52 b (- EF, 1939 483E, 1917) »ish
HINTw s, KFEETH 2 B RED D
TURBE DD A 6 iz di, ISy b 6 A%
PR A ERTIRCIEAYEC, L L,
BRAEOHE (hH - W, 1939) A LD &
I, HEOREYZEERINIDOTERE
B2WTE s,

FE ANRIRAE R I 10~ 20mn D BHAETE 1 o LR
BEOHBORMPERT 2 2 LRESNT
WA OPHE - WA, 1939), FH O (1992b) &
HSERMET O A 38 R AR B L
1o BB EORMELL Y REEA L 5 ~ 10m DR
CBE, HREHNER A R L O E A 210~ 20mn

T FE T OB gL O O IR v BEHE O R
FRRT A 2 ERIG LTc, BRI SERC
B, ERAebe B TR TWOERCE
a3, FHPLEBOERIBRETCHL I L
o EREESE LEBE Y Er o, L,
LR EERE A~ O R IR TE 3 ~ 4 R
R F T 2 2 L ¥ L RIS NEICH
EEBDAHTPRHRG 2 L EChES (P -
BH, 1991c) »3d b, hrgiro—ht L
B, FREEER L OB REZCL oy
N S COPIRIRTH 5,
INLOBREPELALT, BEZMOLDO
FOR(7 2 —F v — }) 2R L (P, 1992),
I ETS e TRET WESERERR O 2
RECTIHLEELND, ¥, HIBCRER
3R D FE TEERMED P UAR R HT19874F 12
BRALLFERREF S L2 Pa—&—12L 5
WEHFATOBW AT L PHHELT 5,
PLEDHEERIBFOES Y ML T/ AW
HBRORE LB wTHEI 0T H
B, IRGECTRL AR L 2 BEERECH
b, BRD L I CRBEENE LA FDEEE
FrLl-TbBLDORBEEBRT A LYE
W, 37, 1AROELIBFEOREYAET S Z
LddHbh, Ak, FNRFROBBROBEICL
BWrEEn Sz b Lx Yy, AR (1953b)
AFZe b BREFC T FERIRTIT>Te 5 &
F4z, RSP RE R 2 g, B EER
DOHFPIEHBHOH» LR Y, L OERERBEYC
TRLIOOERBVDLEELOCHS,

1B A 2EBELREOREFE

A4 F DEWEREERR D 2 EE MO R L,
FEPBUTC3, L L, RETEL LY
Bl SROMRSE & o 5 SAEAE, FRoEmEey
T ARG MRS ToR e, 31, HEEORA
Mz 34T 5 A BRI F R AROY Ch b,
DI, MBI 2 SRBEEWNE O Bk
BECOWCTAARMER SRk, 22T
A A BFEEROEYEERS D | L LT,
HED 6 26 ERE PRET 2 84005
B, fHEHE R L KRN OKED o 0
B TRET A L L b, REBSRETIER

i o A A ACRELBRSAE % B 5 SRR ORWEN - 2R 25

TELI A A BRERDY O SREEREOR AN
B AWML EZowT 5L 72,

B1E HMEHBIUEE
1. 1 EEARRERUAES EhORE
APV b= UHRRIE (S)100pm k2 &
% v m(M)low # &4 F L 7 PDA
(SMPDA), ME % &F LI KER(SMWA)
L UEBMOPDAR P - FERWAYD 4 &
DOEMPINBRL, EEIemD2 P VILEZSEL
e, 2ORM YD PDATRBE M - T
25°C, 3 HIHEESE Lo aohia i CRAR 2383 C
-54), eLBEINE CRARK S EE C-129), &
BRERE (P RS EERL-141-1), BLE
B (B R ET9-42-1), PR AR (1
H I RRIES1-111-1), HREERE CRRES
AR C-453), BE/NBIERE R (BRI R
CHNDHARLERBFAHATZOmD 2 v 28—
Z—=TH b THEEKL, 25COFERSERTE
fr-tz, HEEI6RHMMED 0B £ T & 4055
My Co4RF R TORRMERPERL,
UFHLI O OBARMEREHEL LI, 1,
il L 2RO LSO R P MsEsE L2,
2. KETE,r O > EEEERFEORY®
1) BHOBH: SEERFEOREE
19924F108 7 H L1681, BREBHREHEE
WT DA TR Ik OS50 FR 1
Frdte by 3ARF D, BE3120DEE LI v 8%
T, FIEVHEK EGCH S S S RE R
L7z, SHBIZZOR»HSEY, 1Pz ow
TIARTD, 9em@h YV IIZHEALITWA,
SWAx & USMWAPARK I L BRK L, 25C
DEBFRMET MR-, 3 AR ISR Es
s Lo $ o E L C S REEEEL F
DR L Rhizoctonia BH b Sclevotium BE O
REORMEMNE LI, L, BERLRY %
DET R e © e L - THEHFRm e

MEDPRA LICBACRARRAL LTH Y -
2. D, SEEEO P THEEEC ok
REOREYL  THE LT 31 Rhizoctonia
JBH ¥ & U SclevotiumBH O Wl 4 # PSAFH
WHCREET 2 2RE&FHELL, 21, /%
HWTHE L 12 Rhizoctonial® W, SclevotiumIBiE
DR RAIHE 2 PSARE R - F MR, 256CO
ERAFF TR, 5 HRCSEESE L Ch
¥ d CIFEREEORBARENE LS,

2) 4 FBEHRPORKEGET COENIE

Hik & BiRtrE ot

19904F 6 ~ 7 o RI6CAR TR O 37k
HTHE L, B0~ T0 0 %O BkRETO
HIEDERERD P, B 312D RS L7 -F
E, MbOoBIFLXFREE 1 AT D, BEHE
L CRH T BUEECHLL, Tho®s5H
T BIY, R b2 b w4 2 BEERET00pn
FEA UIZEE AT | RS, BHOK
GRAMTEEL, 6emizdl b, THEPSMWA
HMCERK L THEMEEL, FE0OREHRIIHR
HEGARR LA LT B 9e, ABBR976) D HEE L -
THEEPEZEL, 4A4REREOHEBN O
K1,

3) FH (3~4 A) OXKALEHL SO

&
HAERIOFY (3 ~4 8) OkBEIB 3%
HIERE DL R PHE»D 5720, 19904 4 A12
H (BHEZ10HTR) o, diff, Bisiim, &
BRI, ROFERTRE L WETOIFK
HM18HE» 6, Fhlhf & CHhET-H o+
BERE, 1HRST 10BN (3 X2
X lem) ZERERLY, HEEEOA 4 ORIEE
EREMI T RO BRE, EE6mDR b VLA
LT, S/REHI0-35% L L5 & I ITHBIRE
WL, RERROLIEN OB L, Ok
WHCIHRERRLE LTI E S 3 I L7
v, b o (E2EFEFEROMFLIIR ¥

HAE o A TR B0 e B K OO B AR

PRk H] %% BIER

an Bl HEE B Y]

HA BE)ERAE ) HT Shsy
HM 5 ) || 2E ) W7 ey s a
MN 275 1 v A PR T PRy

kA 1990 5 A ]
abkHY 1990 SHA)
A EHY 1990 4H %K
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FEAFREREPBRELLE AL LXOMH)
PENFRIATORECES, bk iR
PR Y AL BRI TERTE, 5COE
BB TR, 4 B 2 O 2 X
YL, ZoRmCHE LR LEPREL,
SMW AR L% F - T 57 L 10 B 2 i
HUTREL, #nehoRBReRkdl, %
7z, TFARM D GEEEL7: 2 RLAO HikicHE
CCEEL, 2Oy SEEPEBE, Wk R
Z25COEREHT IR T, 4 BRIFH LY
VAEELWOB LT, HUE4 HER—OENGT
LRt BERLRE Y SERCREILECTS
FHRE Y 2 E-NEL, FOBRBRERDI,
2Dz, 19904 3 A23H D ARR D4 ET
OMNKH» 6, 19914 3 A25H IR ZENIT D
HKARHD 6, Z3Z n18048 72 350480 138
Bedgi L, AROFECHEC TR, 2O
LR 2ROy SEEES, 1ARR4BRE, L
D 1A HBCEML, 2) CHECTHES
B - JRIZE L 72,

3. 1 3BHEEHHI LA+ EEAEFE AN
BT 38R OB

ayeAHY, AARBORABCRTIEM> O
BRERRTERE P BRIL, EoLLEHMECA
RT, 5COEREFTEMR-T, 2~ 410
BICHEY L, REEREERL T 2 EEINK
W, WREOEMRZORERE, 2hEhn
lemBIZYOEY, 2hPEIZI~4FH LI,
T VR I Q2085 5 ~ 10 RiRETE,
ATk b, SWATRUEH RIZEK L,
W5C fRote, 2 AP OI0HKEC2ATE
W, MRS Y CEARY SmE EME LR T

OREPHET AL LB, 2.-2)HELT
HEOREFIIT- .

wom B B

1. REPAESEHOERL 1 A XERKRE
DEHRBE L ORAR
EITRRT L 5, R v heAd P omEE

B 100pm £ A X 2 X v 10m¥EFHEML L

SMPDARS M L 4EE MO PDARI M 84 2

AMRECECTROBEBIREE bEVA LR

irotz, —h, Abv?h=A4 P rmBiEL

AR F I NEROSMWARM LTI, EHN

OWARGH B b~ T R B ERR O FRM R

Pomglant:, Lyrl, ZOMOBEMETIE

ZRALNT, EBOPLPLE - L REEEHRE

b 24RRRI Y e b 10mBl LOWRIPEPA LR

72, Ftz, AbvIb=A Y UBBRIEL AR S

F v ESA RN T A A HELRE L b ER

FEBHOBRCBLEACNL > 5T,

2. KALE» LD FRIBEEFE ORI
1) BIBOER L BOREH
VPR E L, BEEHRPHC TR

Hb G 27 - R RERRIBERT LT

HAH, WA ESWARH-C U MiE %%, Hi2, WA

BEHCIMERE L, MEHO Y LA A

BRI T AR HET 3 A RIS YR RE L

12, iz, WA THEEL 2 S DR PSARE

B B R b MU ORAR D S - oL =T,

SMWARHC AR O Y Y& L4 AR

BREOERE I MEL, WEEHEOREAR

LlED LT, A AFEKFEOBEFEAKRZPSA

FAERBCBHET S 2888 Emr -T2,

F1T AT WA, RIS R RIS B D A R SRR E O BRI R

P - A A CERENONE 2R R 5 BAERAKR O RN - g 27

2) 43S POBRKEGET TOEDE
&R o iEg

FINRT X 5, WREGTOAELDEC
LY E, fib oL FaFROCT Yy
6 b EFO A A WERERR LS bz, FENAT
DHA, HMARTEMR BRI L, BOREER
BOAaE»ot, i, v ZCl sk
VP REeERIH T, ARHIETOMNKET
OHOE R O £ ORI U TR
FRoE a2 LAY AONT, BEbuwRN
b AR O HESE T B R D - T2,

3) FH (3~4 B) OKELESSOEH

Fik

FWRT L S, SHBY R0 4 HERE
CORE DG HIEREREL, FORCYE, W
b6, aXHEPES, 5COEBREHTHES
btk HOMIERIT-IHE»L, B
BARE, SEEEEE, B0EERE, KG
HEWRE RREEFREOE Y, BEOD
RhizocloniafBEANVME 8 iz, 2D 35 b, #ifs
BAKAN E, BOBHERE, IKAREREOME
ERPLEm» o, WHHEEMEL L 2 ORilE
BAE L7 STEOHHEMRI IZ 21 A6 il

18V NEMARICE ) S WSRO IR LM ER A

Bt . B ¥
HEEC spEELE . L mmE L
W £ ZOMD Rbdoctonia spp. WOE Bk
L MW wom s ko S, T D @ om
% % % % % % %
FooA” 50 52 78 89 76 29 15 61. 8
SWA 50 9 72 92 87 10 17 81. 6
SM¥A 50 6 0 91 94 7 0 98. §

D SMEREMIT M E Ut Khioctoniz BB XU Slotim BEO S B, HEOBRENT S, BELRH

PSARI I T & 5 5% T

WA AR ESHE, SWA AN MAY Y/ TRERE 100ppn &7 SEE K H .
SHWA: AMV7° b4y V RERIE 100ppm, 4953001 0ppm 3 TR 58 R 54

F19 RO FHI L BKED & O 3 &R E OB HE(1990)

o A ED)

B ORE A M E

B R BtE KeRE  HRRE

BRE RE BN BE

B0 W % W E I (24hr%D)

WM Wl kel BeE REE Shke Bes

m T HEH

BB W B MW TORE MOWE BRIl BomE W B

mm mm mn mm mm Jih]] mm
PDA 32.2 1.9 18.6 10. 1 13.4 14.8 21.3
SMPDA*’ 33.0 12.3 19.0 9.9 13.6 14. 8 21.3
¥ oA 36. 2 8.3 18.8 14. 4 17.8 18.7 18.7
SHFAY 38. 8 10.0 1.3 13.6 17.3 15.6 16. 4

27 SMPDA: AMV7° W4 YV RERIE100ppm,  A773V0 L 0ppm B PDAREHE.

o U SHWA:RNY® MYV 00D, 75401 0ppnE BRI,

%

&
MRk E M B M
* %

HA® 50 0

VN HM* 50 0
MN®  50.0 0
HA 1] 0

Hbho HM 50 ¢
MN 50.0 i}
HA 50

LT HM a0

MN 50. 0 0

% % % %

8 0 30
10 38

19. 3 0 5. 3 8.0
4
54

18.0 0 4.0 8.0
)
36

20.7 0 4.7 7.3

6T (EK)~6A 128 GEA).

C6H13H (FEAO~6H 18 B GO, 6H28 B (FEK)~THIH (KD, THI3H GEAO~THIIH (i) D

3| SEER 1.
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Dol FHEERIRLO T~ oREfh B L

PORBRERY AL L, LR T L S, Bal

WIRE CRIREGE 1 ~ 4 B2 LIcY

DT, 1~8HEBINE5~8 AikiCHE

LA OMBEFBEmIIH 125, i

OHEBCREELEZRACRL P o1,

3. 4 AEREWS S 4 4 B IEE LA AR
THIETHE
REEHZER 0 BR22RT L 54, 2H

%3 TIZ80%ELE, 4, 6 I 2 LF 097,

0% IR 3z, —JF, RO L VIEEY G

BFE2IRT L 94, 2 HEITOmMBRI

TO%REE T, FRBOHE ETEE (2 L~ T O R

KPPy o fnt, 4 HHLZ97%, 6 BiEE

299% LLE DRI S h, JREETEC O e LR
Rl DMzl A Ll h -7, SORRE N

<3 L ORI EREE 2 C O

PRECEmITH T, '

B0 IHLBER S A AR L Fe ki R

305 (1996)

Bmim # &

ERELRTEEREEOHFERT D 5
RhizoctoniaBH @ L35 & OB I ERE
ik, B, A4 Vi, WWEREE PR
LR ¥ {Ho ik (Blair, 1945 ; Davey &
Papavizas, 1962 ; T4 4#8, 1964a ; FH &,
1985) #HIGN Tx b, ZOHT bEFOMHEE
SREP LI L - TP ITbha 2 &
HIE G, MMESRMETE, A DE YT A
¥} (Papavizas & Davey, 1959 ; 351 6, 1985)
¥ L R (Ko & Hora, 1971 Papav-
izas & Davey, 195N 20 TSN T 3,
L L, HE, 5, BAkEETro OB
B+ s CRA, 1976) 3dRD TR, 4
AWHRE XS E LIRS 6 OG-
CTREEAFHONRTVR W, £2C, KkH
D OHRIE L o TA ABRAEZRILT 24
FOREEN, HEME L L KR x 3
B 6 ORI D W THET LT,

RS T ORE D 6 4 A BiRE 2t

6 DA & TR O R & OBHR1990D

i i B A Bl otk oWy ZB B
BOM Rl FRE BRE  IKGE  RE  ARleacdbuia
7R # WOE MW BOWTE BWHE BOWE BOWE sop.
* % % % % % % %
VERE 180 0 3.9 3.9 2.2 6.7 2.8 5.6
b o 180 0 3.3 5.0 1.7 4.4 2.2 7.8
LER 180 0 33 44 06 56 2.8 7.2

PRI IR, SRR 47128,

H21 AR U AR S O SRR O ST & A 5 45 F B o B D Bt o

P - A A BRLUBE % 2 T 2 STERRN O B - R 29
#22  BFERRN T OTERRBDE BGR & OBRME LB H &0 B%
[ RIT% A E i Ao H OB Rl R
D 1| # 2H#% 4B#% 6B% 8H#% 10A#
1i# % % % % %
G T 380 84. 7 95.2 97. 3 99.7 100
R ey 23 95.7 100 100 100 100
aveAR) FBEHERE 79 88.6 98.7 100 100 100
ORI 295 87.8 6. 3 99. 0 160 100
PR A 75 B 340 89. 4 98.5 100 100 148
HOIR B 12 83. 3 100 100 100 100
AL 1,129 87.4 96. 9 98. 8 99.9 100
O | 400 70. 8 95. 6 98. 6 99.3 100
o T B 21 90. 5 100 100 100 100
pREY: A 40 85. 0 92.5 100 100 100
0 & i HOEEWEHE 988 86. 9 98.8 100 100 106
IR L 256 81.6 99. 6 100 100 100
BRIR BEAZ v B 15 60. 0 100 130 100 100
B N E 1320 8.7  97.8 9. 6 99.8 100
- 2, 449 83. 8 97. 4 59. 2 99.8 100
23 RN B O SRR © O AR HE S B & DR
o B i %R H OB B K R
13H & U € ) P P
D ¥ I # 2B 4 H# 6 F % 8 Hi% 108 #
(5] % % % % %
ST A 1 §3.6 §0. 9 90. 9 100 100
TR B g 66. 7 100 109 100 100
IeAY FEEEER 22 95. 5 100 100 100 100
P50 B I B 44 45. 4 97.7 100 100 100
IR EEIR 137 79.9 97.1 99. 3 99.3 100
EfCR B T 15 93.3 100 100 100 100
N5 238 - T72.3 97.5 99.2 99.6 100
®CAE B OBE 9 80. 0 80. 0 100 100 100
Ei SR Ty ot ] 1 10¢ 100 100 100 100
PRENEE AT 23 78.3 91.3 100 100 100
H X I SeHERNE 95 52. 6 93.7 164 100 100
IR BT 215 68. 4 98. 6 89.1 100 100
HCK A% B 13 46. 2 91.4 100 100 100
o NG 358 64.8 96. 4 99. 5 100 100
& gt 506 67.8 968  99.3  99.8 100

HE B WA YT E ]

MR WEAE AOE BEE  KEE  HRE koo
KEL BIEY B O B AORE ROWR BRR BRE MOWE s
Ak e j i A B Sl 2
[ F 1-4 180 0 3.3 3.9 2.2 6.7 2.8 5.0
[F 58 180 0 72 39 28 6.7 33 6.1
HK 14 50 0 8.0 12.0 4.9 16. 0 0.0 1.9
HK 1-8 b0 0 10.0 12.0 4.9 16.0 0.0 12.0
MN 14 180 0 67 2.1 0.6 61 89 6.7
MN 1-8 180 0 9.4 21, 1 2.2 5.0 6.1 13.9

I (25°C) B % 0 HERIDIRE ( H D) A .
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Summary

This paper deals with the symptoms, diagnosis, distribution in Shimane Pref., disease develop-
ing pattern in a paddy field and epidemics of several sclerotial diseases, pseudo-sheath blight
syndrome of rice plant, which are caused by Rhizoctonia spp. and Sclerotium spp., and of which

symptoms develop on the rice sheath, except rice sheath blight.

1. Symptom and diagnosis of each sclerotium disease
(1) Brown sheath blight

Initial lesion occurs on the lower leaf sheaths with water-soaked center surrounded by wider
margin, which resemble rice sheath blight. In the mid portion of plant, elliptical lesion with
grayish white center surrounded by indistinct margin occurs on upper leaf sheaths. In upper plant
parts, long sinuous lesion runs along the border of leaf sheath and downward from stem node.
Usually, the lesion surrounded by discontinuous margin, which is discrimination from bhordered
sheath, expands on the entire part or the upper part of overlapped sheaths. Sclerotia are
embedded in diseased leaf sheath tissue with one to several millimeter long.

(2) Bordered sheath spot .

Lesions are formed on the mid portion of leaf sheaths. Lesions are elliptical, 10 to 30mm in
diameter, with brown to dark brown margin, On upper leaf sheaths, lesions look almost black due
to dark vein in the lesion. On the mid plant parts, lesions are grayish white and breakable. This
disease is characterized by that lesions occur on inner leaf sheath and become bigger on covered
leaf sheath at overlapped leaf sheaths. Lesion on the flag leaf sheath at ripening growth stage
occasionally results in culm bending and breaking. Sclerotia are cylindrical, pink to salmon pink
and embedded in the leaf or leaf sheath tissues.

(3) Brown sclerotium disease

Initial small circular lesion occurs on the leaf sheath at the waterline in 30 days after trans-
planting, and ranges from 2-4mm in diameter. The lesion appeared on the leaf sheath after
emergence of the ear is large circular to elliptical shaped, and the center of the lesion is 5-10mm,
sometimes over 15mm in diameter. The center of the lesion is grayish brown and surrounded by
relatively narrow and brown to light brown margin. At upper position of rice plant, several
lesions occur at times and sometimes coalesce each other. A strip of necrotic cells runs down the
middie of lesion and is characteristic symptoms of brown sclerotium disease. Sclerotia are dark
brown cylindrical to elliptic cylindrical, 0.3 to 2mm long and embedded in lower leaf sheath
tissues.

(4) Gray sclerotium disease

Gray sclerotium disease formed various lesioné, spots, sheath blight like symptom, which
characterized by numerous small reddish brown spot around lesions. On the upper leaf sheath,
long lesions run along the upper side of overlapped sheath. A lot of sever lesion result in death
of whole leaf sheath. Usually environs of lesion turn yvellow, Under a humid condition, lesions
surrounded by indistinet margin enlarge and become water-soaked reddish brown. Sclerotia are
globular to subglobular, 0.3-1.5mm in diameter and brown to grayish brown with partly dark at
contact with leaf sheath. A lot of sclerotia are embedded around the lesion or on the surface of

withered leaf sheath at lower plant parts.
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(5) Globular sclerotium disease
Lesion is scarcely formed. When lesions were formed, The center of lesion is circular to
elliptical, pale brown and surrounded by relatively clear margin with vellowish green environs.
Globular sclerotia are 0.3-0.5mm in diameter, initially light brown and turn to lustrous dark
brown. Numerous sclerotia are embedded around the lesions or on withered leaf sheath at lower
plant parts.
(6) Rhizoctonia zeae spot :
Initial symptom is similar to that of bordered sheath spot and dark brown elliptical lesions
occur on the middle part of sheath. As the disease progresses, the center of lesion turn to light
brown or dark brown and is surrounded by relatively wide margin. Reddish brown to purplish red

sclerotia are embedded in the sheath tissues or on the environs of the lesion.

2 . Detection of each sclerotial fungus from a paddy field

1) The hypha of each sclerotial fungus elongated on the plane agar medium containing 100ppm
of streptomycin sulfate and 10ppm of metalaxyl, without any morphologically abnormal growth.
This medium suppressed the growth of bacteria and Mastigomycotina, so that it could be utilized
as simplified medium for detecting sclerotial fungus from irrigated paddy fields.

2) Each sclerotial fungus could be trapped and detected on the buckwheat stem, rice straw or
wheat culm thrust into the paddy soil under submerged condition. Among those trapping
materials, buckwheat stem was the most suitable due to its convenient and unbreakble.

3) Each sclerotial fungus could be easily isolated by incubating the buckwheat stem at 25C
for 4—8 days on the soil sample collected in late March to early April.

4) Almost sclerotial fungus could be isolated from the infected rice tissues, stored for 2 to 4
weeks at 5C, by incubation for 6 days at 25C on the plane agar medium containing 100ppm of

streptomycin sulfate.

3. Ecology of sclerotial diseases of rice

1) Sclerotial fungi detected in Shimane Prefecture

(1) Rice sheath blight fungus was detected from three quarters of samples showing sheath
blight like symptoms which were collected from the paddy fields randomly. Brown sheath blight
fungus, bordered sheath spot fungus, brown sclerotium fongus, gray sclerotium fungus and
globular sclerotium fungus were isolated from the rest. Rice sheath blight fungus and other fungi
were isolated from the upper and lower part of leaf sheath with high frequency, respectively.

(2) In the paddy field in Shimane Pref., seven sclerotium diseases, sheath blight, brown sheath
blight, hordered sheath spot, brown sclerotium disease, gray sclerotium disease, globular scler-
otium disease and Rhizoctonia zeae spot have been identified. Of those seven diseases, sheath
blight, brown sclerotium disease and gray sclerosium disease are most common, they have been
detected from more than 80% of paddy fields. On the other hand, the frequencies of detection of
hordered sheath spot, brown sheath blight and globular sclerotium disease were rather low, and
they have been detected from less than 40% of paddy fields. Rhizoclonia zeae spot have been
detected with extremely low frequency.

(3) Percentages of affected hills and fungi isolated culms were higher on sheath blight, brown
sclerotium disease and gray sclerotium disease. The percentages of affected hills with those three
diseases were more than 10%, followed by bordered sheath spot and brown sheath blight. The
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percentages of affected hills with globular sclerotium disease and Rhizoctonia zeae spot were
extremely low,

(4) Brown sclerotium disease tended to be detected in mountainous region, whereas bordered
sheath spot and brown sheath blight were detected in the plain. No clear regional difference was
observed on the other sclerotial diseases. The development of brown sclerotium disease was
negatively correlated with temperature, especially average and minimum temperature of a day,
at ripening season.

(5} Development of gray sclerotium disease was promoted by lodging.

2 ) Development pattern of each sclerotial disease

(1) Among the sclerotial diseases, the relative height of the uppermost lesions to the plant
length, sheath blight was the highest, followed by gray sclerotium disease, bordered sheath spot,
brown sheath blight and brown sclerotium disease, while that of globular sclerotium disease was
extremely low on cv “KOSHIHIKARI”. On cv “NIPPONBARE”, sheath blight was the highest,
followed by gray sclerotium disease, bordered sheath spot, brown sclerotium disease and brown
sheath blight, and that of globular sclerotium disease was lowest as well.

(2} The same as the relative height of the uppermost lesions to the plant length, regarding
to the highest position of infected leaf sheath, rice sheath blight was detected from higher leaf
position than any other diseases, followed by bordered sheath spot, gray sclerotium disease,
brown sheath blight, brown sclerotium disease and globular sclerotium disease on cv “KOSHI-
HIKARI”. On cv “NIPPONBARE”, rice sheath blight was the highest, followed by brown
sclerotium disease, gray sclerotium disease, bordered sheath spot, brown sheath blight and
globular sclerotium disease.

{3) Hyphae of rice sheath blight were isolated from upper position with high frequency,
whereas those of bordered sheath spot and gray sclerotium disease were detected from every
position of leaf sheath with almost the same frequency. On the other hand, hyphae of brown
sclerotium disease, brown sheath blight and globular sclerotium disease were detected from
rather lower position of rice plant.

(4) Concerning to the distribution patterns of several sclerotial diseases in a paddy field, two
to six sclerotial fungi were detected together., From either paddy field cultivated with cv
“KOSHIHIKARI” or cv “NIPPONBARE”, two to four sclerotial fungi, mainly sheath blight,
brown sclerotium disease and gray sclerotium disease were detected. Approximately 90% of
paddy fields where cv “KOSHIHIKARI” was cultivated were dominated with either one of sheath
blight, brown sclerotium disease or gray sclerotium disease, and the percentage of detection of
each of these three diseases was almost the same. Some paddy fields were dominated with
bordered sheath spoi and brown sheath blight. Whereas, the percentage of brown sclerotium
disease dominated field was extremely high in the cv “NIPPONBARE” field cultivated, and
followed by sheath blight and gray sclerotium disease. However, the portion of the field where
those two diseases were dominated was less than half of brown sclerotium disease dominated one.
The portion of the bordered sheath spot dominated field was low.

(5) Usually, one species of sclerotial fungus was isolated from one stem. However, from 15%
of rice stem, two different species of fungi were detected on one stem. In rare cases, three
different fungi were isolated from one stem.

(6) The frequency of brown sheath blight and bordered sheath spot detected stems was

positively correlated with the numbers of the lesion of rice Cercospora leaf spot on the flag leaf.



118 BRI s B TSRS SR30% (1996)

(7) Some sclerotial fungi were isolated from leaves wihtout symptors. Tn many sclerotial
diseases, the symptom corresponding to the isolated fungus was observed at the higher leaf
position of the plant. Gray sclerotium disease was most frequently isolated from the symptomless

leaves.

4 . Distribution patterns of several sclerotial diseases of rice in a paddy field

1) Rice sheath blight was usually detected from marginal plant in a field, whereas the other
sclerotial diseases tended to be found in the center of a field. Brown sheath blight was more easily
detected near the ridge separating the paddy fields. Gray sclerotium disease was hardly detected
in the first or second row from the ridge.

2) Infection of sheath blight tended to develop continuously to the adjacent hills, while the
other sclerotial diseases were detected on the separated hill or several adjacent hills, except in the
case of gray sclerotium disease when it developed severely.

3} The distribution patterns of several sclerotial diseases of rice plants in a paddy field were
analyzed by the m-m regression method proposed by Twao(1968). Distribution patterns of sheath
blight, brown sheath blight and bordered sheath spot were contagious. On the other hand, those
of brown sclerotium and gray sclerotium disease were random or uniform. The necessary number

of samples were calculated from paramefers obtained by m-m method.

5 . Transitional development of several sclerotial diseases

1) Brown sheath blight usually appeared the symptom from late June to early July. In a
severe infested fields, it appeared from mid to late June. After the first outbreak, the symptom
developed to the upper leaf sheath of the rice plants continuously. In the early ripening cultivars
or early harvesting cultivation practices, the symptom developed to the upper leaf sheath of the
rice plant after heading.

2) Bordered sheath spot appeared its symptom on the lower leaf sheath of rice plant in mid
July, and percentages of affected hills increased continuously over time. At heading stage,
especially in two weeks after ear emergence, the disease became active and developed to the
upper leaf sheath continuously. In the paddy fields dominated by bordered sheath spot for several
years continuously, its symptoms occurred on the flag leaf sheath.

3) Small lesions of brown sclerotium disease on the leaf sheath of lower leaf position of plant
were found in early to mid June in the case of early transplanting cultivation type, and in late June
in the case of ordinary transplanting cultivation type, respectively. Percentages of affected hills
increased continuously. However, the symptom did not develop to the upper part of leaf sheath
immediately. At heading stage, large lesions occurred on the lower leaf sheath. In the area
between plain and mountainous region, in the case of early transplanting cv “KOSHIHIKARI” or
late ripening cv “NIPPONBARE", the symptom developed to the upper part of the rice plant in
one to two weeks after ear emergence, and at ripening stage, the symptom reached at the leaf
sheath below the flag leaf, and in severe infested field, it reached at the flag leaf sheath. In the
case of early ripening cultivar such as “CHIDORI", development of the symptoms to the upper
part of the plant was rather slow.

4} Gray sclerotium disease usually developed on the lower leaf sheath from late June, and it
developed to the upper part of the plant after ear emergence, especially just before ripening.

Further, the symptom developed quickly to the upper part of the plant under high humidity
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condition.

5) First outhreak of globular sclerotium disease was observed in late June to early July and
it was also observed until ripening stage. Development of the disease was rather slow. The
uppermost position of infected leaf sheath and the relative height of the uppermost lesion to the
plant length were extremely low.

6 . Disease cycle of rice sclerotial diseases
1} The primary inocula
(1) Brown sclerotium disease
O Hyphae in the infected leaf sheath could overwinter on the soil surface or in the soil under
submerged or dried conditions as well as sclerotia. Percentages of survived sclerotia and mycelia
in the infected leaf sheath were the highest under the subrherged condition, but fhe survival
percentage in the soil was a little lower.
& When the sclerotia and infgcted leaf sheath were put on plain agar or in water at 5-25C,
hyphae elongated with optimum temperature at 20-25C.
@ When the sclerotia, infected leaf sheaths and stubbles were put outdoors under submerged
condition, hyphae elongated from each of them after mid April.
(2) Bordered sheath spot 4
@ The pathogen overwintered in the infected leaf sheaths, and in the next April, the fungus
was isolated from the soil surface where the infected leaf sheath were put on. ‘The isolation
frequency increased after July.
@ In the inoculated soil, the pathogen could overwinter and act as a primary inocula.
Submerged condition was favorable for its overwintering.
(3) Brown sheath blight
(@ The pathogen could overwinter in the infected leaf sheath, and in the next April, hyphal
elongation was observed from the infected leaf sheath stored under submerged condition.
Detection frequency was relatively high until June under both submerged and dried condition. [t
declined rapidly after July under submerged condition.
@ In the inoculated soil, the pathogen could overwinter and submerged condition was favor-
able for its overwintering.
(4) Gray sclerotium disease
(D Hyphae in the infected leaf sheath could overwinter under submerged or dried conditions
as well as sclerotia. Survival percentage was the highent when they were stored under submerged
condition. After March, the fungus was isolated from the soil where the sclerotia-infected leaf
sheath were buried.
2} Overwintering place of each sclerotial fungi
{1) Survive in a paddy field during winter
@ Causal fungi of bordered sheath spot, gray sclerotium disease, brown sclerotium disease,
brown sheath blight and globular sclerotium disease were detected from the rice stump in winter.
® Causal fungi of bordered sheath spot, brown sheath blight, gray sclerotium disease, brown
sclerotium disease and globular sclerotium disease were detected from the soil of paddy field in
spring. The densities of the fungi of brown sheath blight and bordered sheath spot were various
within the field. The fungus of bordered sheath spot survived within 15-16cm below the soil
surface respectively, while fungus of brown sheath blight survived 7-8cm below the soil surface.
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The densities of both fungi were relatively high near soil surface. The fungus of gray gclerotium
disease was detected from the surface soil with high frequency, and those of brown sclerotium
disease and globular sclerotium disease were detected from rather deep layer seoil with high
frequency in comparison with other diseases.

(® Causal fungi of brown sclerotium disease, bordered sheath spot, brown sheath blight, gray
sclerotium disease and globular sclerotium disease were detected from the withered rice debris
collected from the pa.ddy soil in spring, or the debris floating on paddy water with plowing.
Among those fungi, gray sclerotium disease, globular sclerotium disease and brown sclerotium
disease were detected with high frequency.

{2) The fungi of sheath blight and gray sclerotium disease were detected from rice seeds, and
gray sclerotium disease was detected on each examined year. When the rice plants had lodged
and sclerotia were embedded on the seed surface, gray sclerotium disease was detected frequently
from the seed.

(3) The causal fungi of bordered sheath spot, gray sclerotium disease and Rhizoclonia zeae
spot were detected from the ordinary upland fields. And the causal fungi of bordered sheath spot,
gray sclerotium disease, Rhizoctonia zeae spot, brown sheath blight, brown sclerotium disease and
sheath blight were detected from the foot-path adjacent levee to paddy fields.

3} Survival pattern in a paddy field

(1) Severa! sclerotial fungi were isolated from the paddy field just after transplanting. Hyphae
of globular sclerotium disease, gray sclerotium disease and brown sclerotium disease were
isolated with high frequency in the early stage of rice plant, and bordered sheath spot and brown
sheath blight were detected after tillering stage. Hyphae of globular sclerotium disease were
isolated under submerged condition with high frequency, whereas those of bordered sheath spot
and grown sheath blight were detected under dried condition.

(2) Bordered sheath spot and brown sheath blight fungi were isolated frequently until October.

Isolation frequency of those fungi decreased in November and increased after April of next year. .

(3) Hyphae of brown sclerotium disease and globular sclerotium disease were isolated from
paddy water, and bordered sheath spot and brown sheath blight were frequently detected from
soil.

(4) In twenty to fifty days after transplanting, sclerotia of sheath blight, brown sclerotium
disease, gray sclerotium disease, gl-obular sclerotium disease and brown sheath blight attached to
the rice plant, and the numbers of sclerotia increased over time. On the other hand, sclerotia of
bordered sheath spot was not observed attaching to the rice plant, and a few sclerotia of brown
sheath blight was observed attaching to the rice plant.

4) Survival patterns on the rice plant _

(1) Fungi of bordered sheath spot, gray sclerotium disease and brown sclerotium disease
were isolated from tice seedlings in the nursery box. When the rice seedlings were grown under
upland condition or in plastic film house, percentage of seedlings of fungal carrier was low.
However, brown sclerotium fungus was isolated with high frequency from the seedlings grown in
the paddy field where the disease developed severely in the previous vear.

( 2) Fungi of brown sclerotium disease, gray sclerotium disease, bordered sheath spot, globular
sclerotium disease and Rhizoclonia zeae spot were detected from the reserved seedlings left in the
paddy field for replanting. The fungi could be hardly detected from the seedlings left for two

days, however it became to be frequently detected from the seedlings left for seven days. From
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the reserved seedlings left in the field for over one month, the fungi were isolated with extremely
high frequency. Isolation frequency of globular sclerotium disease was the highest, followed by
brown sclerotium and gray sclerotium. Bordered sheath spot and brown sheath blight were
hardby detected from the reserved seedlings.

(3) The sclerotia of sheath blight, brown sclerotium disease, gray sclerotium disease, globular
sclerotium disease and Rhizoclonia zeae spot were found sticking to the reserved seedlings.
Especially, the sclerotia of globular sclerotium disease, brown sclerotium disease and gray
sclerotium disease were found frequently, and the sclerotia of brown sheath blight and bordered
sheath spot were not found at all.

(4) The fungi of several rice sclerotial diseases were detected from the dead or weakened
veaves at transplanting time. Gray sclerotium disease, brown sclerotium disease and globular
sclerotium disease were found with high frequency. Bordered sheath spot and brown sheath blight
were detected at transplanting time, the isolation frequency was increased at tillering to heading
stages. '

{5) The fungi of several rice sclerotial diseases were detected from dead leaves which were
collected from field infested severe with bordered sheath spot or brown sheath blight at middle
stage of rice plant. Bordered sheath spot was detected with especially high frequency, more than
30% of the dead leaves, in 45 days after transplanting.

(6) The fungi of several rice sclerotial diseases were detected from the foot of rice plant at
middle stage, and in many cases detected fungi were the same species as the disease developing
symptoms on the rice plants at ripening stage.

(7) Symptom development and distribution of causal fungi on a rice plant.

@ Causal fungi of brown sheath blight, bordered sheath spot, gray sclerotium disease and
brown sclerotium disease were detected from the brown sheath blight or bordered sheath spot
infected rice stems at middle stage of rice plant. The lesion forming frequency was the highest
on the main shoots, followed by the primary tillering shoots. The lesion were not found on the
secondary shoot.

@ Causal fungi of brown sheath blight, bordered sheath spotand gray sclerotium disease were
detected from the roots or lower leaf sheaths of rice plant spontaneously grown among the hills
at middle stage, however, no fungi were detected from the upper leaf sheaths. The fungi of brown
sclerotium disease and gray sclerotium disease were found in the roots and lower leaf sheaths
infected with brown sclerotium disease.

@ At the ripening stage of rice plants, mycelia of brown sclerotium disease, brown sheath
blight and gray sclerotium disease distributed continuously from the lower dead leaf sheaths to
the upper ones with sclerotial lesions.

@ In the case of bordered sheath spot, irregular lesions were only found on the upper leaf
sheath. The mycelia were detected from the lower leaf sheath without symptom. Usually,
mycelia were distributed continuously from the lower dead leaf sheaths to the upper ones with
sclerotial lesions, Occasionally mycelia were distributed to the upper part of the upmost lesion.

5) Fixation of bordered sheath spot and brown sheath blight fungi in the soil.

(1) Hyphae of bordered sheath spot and brown sheath blight elongated on the soil surface.

Hyphae efongated favorably when the soil moisture was 30%, and under 20% soil moisture hyphal
elongation was restricted. Under submerged condition, hyphal growth was extremely restricted.

(2) Bordered sheath spot fungus was isolated frequently from the seedlings in 4 to 8 days
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after transplanting to inoculated soil.

(3) Brown sheath blight fungus was detected fror the soil inoculated in previous year.

(4) The fungi of brown sheath blight, bordered sheath spot and gray sclerotium disease were
detected from the seedlings grown for 10 days in the paddy field inhabited by brown sheath blight
disease and bordered sheath spot. The fungi of brown sheath blight and bordered sheath spot
were detected with high frequency.

6) Hymenium formation of brown sheath blight

(1) Hymenium of brown sheath blight was formed around the lesion and on the symptomless
part of the same plant after ear emergence of early transplanting rice cultivar. When the
hymenium was formed on the symptomless parts, the lesion developed on the same place
afterward.

(2) Basidiospore was elliptical, 7.10-11.41mm in length and 5.07-7.86mm in width, with small

tubercular and colorless. It could not germinate in distilled water.
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