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ABSTRACT

C. C. Tu and Y. C. Chang (1983) A Review on the Research of Plant
Pathogenic Rhizoctonia in Recent Years. in Taiwan. Plant Prot. Bull.
(Taiwan, R.O.C.) 25:213~229, (TainanvDist»ric’c Agricultural Improvement
Station and Taiwan Agricultural Research Institute)
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Rhizoctonia solani is the most important plant pathogen in the form-genus
Rhizoctonia. The fungus attacks rice, numerous dry-land crops, vegetables,
and fruit trees resulting in the decrease of yield. This paper provides informa-
tion on research progress of R. solani in Taiwan. )

The form-genus Rhizoctonia was established with R. corcorum as type
species in 1815. R. solani has been known as the most important pathogenic

. Rhizoctonia since Kiithn found it assoc1ated with potato root in 1858. R. solani
has been divided into five anastomosis groups, known as AG 1, 2, 3, 4, and 5.
Although Thanatephorus cucumeris is commonly recognized as the sexual state
of R. solani, Tu and Kimbrough established 7. sasakii as the sexual state of
R. solawi AG 1 in 1978. Besides, T. praticola was announced as the sexual
state of R. solani AG 4 in 1956. However, there is still no final conclusion
on the controversy on the sexual state of different anastomosis groups of R.
solani, especially on R. solani AG 1. ‘

Rhizoctonia solani is known as a primative or facultative parasite with a
rather strong competative saprophytic ability. It has been found to survive in
the plant debries 30-60 cm deep in soil. The field population of the fungus is
mﬂuenced by the season, rotation system, and soil condltlon R. solani survives
mostly on the soil surface in the paddyfield. Its distribution is greatly influenc-
ed by the wind direction. The outbreak of Rhizoctonia disease is determined
by varidus factors, such as 'plant-age, temperature, soil moisture, and the
quantity and quality of plant debries and organic matters in soil.

For the control of Rhizoctonia diseases, efforts have been concentrated on

_the chemical control. An arsenic compound “Tuzet” was first recommended
for the control of rice sheath blight in 1958. Since then numerous fungicides
have been recommended. Soil treatment and seed dressing were used for the
control of Rhizoctonia diseases of crops except rice. Search of varieties resistant
to Rhizoctonia diseases on rice and various economic host plants have been done,
but commercial resistant varieties have not been obtained yet. Efforts have
also been paid on the biological control of the dlsease however, more -studies

1s needed in this field. ' o

(Key words: Rhizoctonia solam, classification, ecology, host - range, blologlcal
-and chemical controls.) :
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Table 1. The incidence of sheath blight of rice in Taiwan in last 20 years

%—3fe  First crop e Second crop

%ﬁi‘%ﬁﬁ EIRE E’i(“ﬁﬁ REEE  BRmE BFYRTETR
Crop Infected Area of : Crop Infected Area.of
£ area area fungicide area area fungicide
Year applied applied
AN N N N N N
(ha) (ha) (ha) (ha) (ha) (ha)
1963 315,019 10,796 13,983 . 434,201 58,523 63,171
1964 332,178 14,017 18,327 432,757 83,345 135,575
1965 329,683 28,887 34,431 443,235 ' 71,803 133,268
1966 339,745 47,656 192,159 448,890 72,050 242,463
1967 337,376 87,472 281,556 449,721 79,164 469,412
1968 340,089 70,931. 207,115 449,817 105,683 505,187
1969 341,877 110,334 356,496 444,715 104,617 539,321
1970 341,224 62,707 249,011 434,915 99,005 431,025
1971 333,621 66,715 250,884 * 419,830 72,879 327,018
1972 329,610 80,897 405,006 - 411,960 55,743 492,531
1973 324,331 63,412 399,139 399,833 63,092 554,929
1974 345,275 59,432 373,325 432,574 81,750 618,178
1975 358,087 60,577 463,088 432,161 90,137 917,317
1976 361,401 49,320 415,266 424,942 55,734 687,314
1977 357,871 54,172 384,346 419,738 56,321 594,872
1978 352,177 47,266 375,611 440,131 49,555 571,503
1979 338,804 51,409 327,153 381,808 54,683 447,171
1980 327,372 42,789 330,860 310,065 42,912 314,019
1981 — 47,971 303,025 - 48,637 444,700
1982 — 36,961 295,001 — 44,074 409,895
A » SR TIERE - BREEE
FMAEEGE » KA EELEBORE » WERTERZHR
FEBHENEEREZ— o 2HEWHGER SEREM &R .
WRERERIEE R. solani RBERE o Rhizoctonia J& IR 4% 1815 4 De Cand-.
R Rhizoctonia FBHWREW BB AL EEE olle KLL R corcorum De ex Fr. RiZxEE
WL MERAKRE ~ R BRZERRBIISETEAE (Type species) TR o E—BIERE »

o ARICEBLILFIRAM Rhizoctonia JB IR EH
FRR > MPEE MR ERERESRES
W B%E o BBRHE AR TR BUR S 28 »
PFAE R RELERRLTHIE

T BB ()

BT AELEEERTH 2 De Candolle X
T FRTURE - (UFTEASESSNER
HAEREEDNIRE
—i@ o 19154 Dugger KA & De Candolle
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ECI AR IR A EEN » RILAMERF R B Ay
KA S « (VERSoERLRERE
##m(Construction) » (2)E#4 HEERER
AR (Septum) » (3) EHEH BB AEER
5 K% o BERR Rhizoctonia MEEREET
g ERSFEE MEERT WESD

1S ROEEL ERER AR

Bl 100 %45k 58 & Rhizoctonia WyEIR
» RIETEY SAEEMEAE » KIWE 100 82
% o ER S WAL RIS BB BT,
gl s BRI E R R o HIER T
Rhizoctonia BESHERLITE (Species) »
TN f A A R A B R B E A R B R EY
EHHBO o
Rhizoctonia solani 5 Rhizoctonia B
EEERIEE - B 1858 424% Kihn KD
BEELHEERFEENEK  REE LRFIE
WG —%E o M3F Parmeter 1 Whitney
EEE R, solani 2 ERE > BRIESF

o : (VERERERSY - QEHRER

BERT A 2RI (Dolipore sep-
tum) » (3) B RO E R A e SR M I PR
BB » Q5 EMER AR - WEEER
BEEREE 0 R 5 BEERBASERER
k2o T BA M tHRWER Thanatephorus
cucumeris (Frank) Donk FRERE o Lifi%
S BIE » AR A M R RS
s AREEIETT o SERE MRS R a TR
HCl-Giemsa B Aceto-orcein & » {B B
WA 7R 5 BCE) o Tufi Kimbrough KEL 1%
Aniline blue 2B b4 G¥ » EERAMMEE
s FREREE P FTHIE » BREE o Rk
y AR M ERREILEL R TEETE
(5,28) o .
Rhizoctonia solani BEMEHERE T. cuc-
umeris EAETHREBRIMIEE » &
FHEE R EEREREATEARER
e NIESEEE & o Thanatephorus BEHIIR

" Hypochnus (RE#4 » ERTERA) » Corti-

cium, Botryobasidium, Pellicularia (RiEZE
4 s BREMA) » Ceratobasidium % » R
FHTABM e HE L Thanatephorus Fn

Waitea, Uthatobasidium, Ceratobasidium,
Athelia, Botryobasidium %JBH) TR
BARLIE o HEFIERSBEK IR -
B WL EERER
FhES o BT RMEMERT VRN KE ‘
5“ (@_)(5,29,32) o )

B T. cucumeris RVERHEAME(Colle-
ctive species) InBigRE » G T. praticola,
Corticium microsclerotia, C. sasakii, C.
areolatum Fa P. filamentosa f. sp. timsii o
PR DB By s AT pratico-
la Fn C. sasakii Z7HEHR » BERLEHZ
migy T. praticola RIEFIE T. cucumeris
2R o LKASRERE C. sasakii WAL ER
B LR IE - BB TTFHZRA
FTRE RERT VMRS  f T.
cucumerisSAFR (B~ £ » HhHEH
RS T. sasakii Tu and Kimbrough o yidz!
KBIR K EER R W TG BMIRSR R
Ttk 0 TR ER SR - HENFSEEY

- AEBARBRRIRER R. solani > 2 R.
solani TENERIZIEE BB » BREH

I{"Fﬁﬁigwr%%,%,u,sz) o

BRER —EHBARE:

BIA 21 4 BacE 23 B LI B RR R B R ~ 5
EO: ~ b ~ RIS AR 0
7 R. solani ZREREE » HRoREERER
BRRBEEEIRE » EEARNERSD
o REHM R. solani BREEZHELD o
T 48 He e A 43 305 {ECRE R IR BEMR
Bikk iR » BoR T SRR Bh7
(R 4R —(E R+ BN
A EUNME S L6(EE R A L » 53] 6 EATE/N
B o HERS ) EHERERNREKR
HABREREEYE  HH 6 EIEREID o
ML s KT KB RS (Pellicularia
sasaki)) BB AT 2R » BREZRC
o (BILFIB RS o HIETTBIEEY
ESTRR » B 8 5 B RS2 Bk
s BHETE BRI RAE T P2 RIR M » AE
RBosE  (EREERLZ AT IR R
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B2 @ Thanatepho}us jmztz‘cola. A. BFFSE» B RBERT > C 52?}&%?'

iR 0 D. BEEHKO o

@ Thanatephorus sasakii. A. T4 » B, REETF C. KBiglRT»
D. #BITHEIFHY » E. BEERD o ~

-® 4 Thanatephorus cucumeris isolate k-1. A. #EFHSH » B. RaERT
o C. #ERTFEIEE » D. BBERT » E. BRER® -

B3 s Thanatephorus cucumeris isloate Ftcc 658. A. #EFTFH4E » B. B#
Fi o C BUEERT » D. BEERK® o :

GupEe® o FIR AR BERKIE » B

SZRERTRITRAMZEE » BR. solani
AHREMR (Heterokaryon) SEFEAZH
&% TR o HBIERMET. cucumeris
TRk BT RN SRR
EHER -~ REERIREESHEER® « E—
HFRERBEARRZ R -
KREENER GEHBI AT R, solani
TRARE EFREESTNAER BRI

» T BB bR AT » TURR ~ 423 .

RARRE RN ERL WA SEZE%

RPEH o HREKBERY R. solani 266

Wkkhz 253 EHRESR 55 (TRAG 1~

TRAG 5) » f# 13 BBk REL 3T 5 B2 LA
| BB ERATIREEC® o HRERK

B R. solani #EHBMATZRERE
B A AR 2 A MRS BRRERTER
RIERER > EEMRAAZ b ERFHE
R » HESRZEME R. solani WERAEG 2 B 0
BB ~ LRI R B AFHRARYN (F2

(6,33) o

BERBEHNM

Rhizoctonia solani JEB{FHMER -5
BN E 0 AA &M (Omnivorous) Y
S E4EE (Facultative parasite) o RIKH
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Table 2.
T. sasakii®

219

Thanatephorus cucumeris Fn T. sasakii THREE b7 Hofgee)
The comparison of morphology between Thanatephorus cucumeris and

T hanatephorus cucumeris

‘Thanatephorus sdsakz'i

BEEHRER (pm)

Diameter of vegetatwe
hyphae

BRI HT IR

Nuclear number of hyphae cell

Bt ML 2R E Neutrallipid
Sudan 4)
ytochemical reaction of hyphae

(5.0-) 7.2 (—13.5)"

B-)7(-18)

HEREE 83 loose type
Sclerotial structure

S (5.5-) 9.0 (-14.0)

(5-) 9.0 (-14)

-+

B ek E primitive rind
type

#BraE (pm) 8.7-17.6 x 6.1—-10.0 10.0-22.5 x 7.0—-10.5
Basidia : :
FETRER/ EEERER 1.0-1.5
Diameter of basidia/diameter
of suporting hyphae ,
TR (um) 6.7-17.0 9.0-25.0
Sterigmata SRR i (R HERE :
no or few septa often contain septa
%B@? (pm) 5.0-10.0 x 3.7-7.5 7.5-10.7 x 4.5-6.0
Basidiospore
HoAfh %Eﬁ5*§ﬁﬁﬁﬁ%€ﬁﬁﬁ?ﬁﬁ ""’Eﬁﬁhgﬁﬁﬁﬁ%{%%?%ﬁm
Others HEE R B
no mature bas1dlospore many mature basidiospores
attached to collapsed basidia attached to collapsed basidia
% 3. E¥ Rhizoctonia solani Kithn ZEHREI& R (TRAG) HLil A #5453 Hg o,
Table 3. A comparison of five anastomosis groups of Rhizoctonia solani from
Taiwan with previously reported onest%3®
Y Richter & Parmeter 4 #& W~ H
Tué& Chang.  Schultz Schneider et al Ogoshi Watanabe & Matsuda
(1977) (1936) ~(1953) (1969) (1977 (1966)
TRAG-1 I ' AG-1 AG-1 Sasakii type (IA)
: (var. hortensis) \ v ~ Web-blight type (IB)
TRAG-2 I D AG-2  AG-2 Type-1 Winter crop type (TTA)
(var brassicae) (Crucifer AG-2 Type-2 Rush Type (IIB)
group) Root rot type (IV)
TRAG-3 E AG-3 AG-3 Potato type (IV)
(var. typica)  (potato
‘ group)
TRAG-4 G AG-4 AG-4 Praticola type (ILA)
(var. cichorii
endiviae)
TRAG-5 B® AG-5

a) ERAER > BE—SARLE R

A further test is needed in this case.
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"% 4. E¥8 Rhizoctonia solani Kithn $EEHSRIERBEKFLHM(ED ™
Table 4. The host plants (Family) of the anastomosis groups of Rkizoctonia
solani” Kithnté:8) :

AR Ae R Anastomosis group ®
#F =
Host _ TRAG-1 TRAG-2  TRAG-3 TRAG-4  TRAG-5

Compositae Z#} X
Cruciferae +=£7E#t X

Cucurbitaceae FHER} ‘ ’ _ X
Cyperaceae FEF *® |

Graminaceae KA '
Leguminosae ®&} Cox : X
Liliaceae HEF ‘
Lihaceae LR X X
Malvaceae a5} .
.Solanaceae ikt
Tiliaceae M piHH

X

X
X
X
X X X X X

‘a) X FREZMBHT
The host family

£ 5. HEEHEEHRBEZRRIREEZ AR i
Table 5. Distribution of anastomosis groups of Rhizoctonia solani causing
black scurf of potato in fields(%81

HHHEE ' o BEB R H 4 E Percentage

Anastomosis LAY Number - ;
group Isolated part . of isolates. ~ /i Subtotal &% Total
TRAG-1 { R Stem basg . 4 © 3.7 } _ 9.3
: B ¥ Tuber 6 5.6
TRAG-2 %A Stem base 12 11.1 11.1
TRAG.3 { FHA Stem base - 34 . 315 } 2.8
3 ZE Tuber - 8.3 '

TRAG-4 { FHR Stem base 34 31.5 } 38.9
- U8 % Tuber 8 7.4 '

R # % Tuber 1 0.9 0.9

Not grouped

undertermined

& & Total 108 100 100
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AEERRE A TR R A LBR o
AELH SRR TRE 24 BREEDZ
BWIERCD o MK Pellicularia filamen-
tosa (FEBR. solani; 2 BHSL) ~ 8 EELS
B —RRHE YD » 6 BIRR M LA > 3L
FXHEHE K EEENEAEEYER
BB REEOY o - RIBK LA Bt
R NEEGEREKTS B 28 (TRAG
2) TEERCR R HASERSH
BIREERRZFE® o B » WERAREH

B IESHRBSRBRERERAKER W

BSRHAAEEEER » BBE 25 (AG2)#
o Witk > 5 EHBSTIRGAKTS » BRWESRE
 HEEREAR B~ (TRAG 1) K=
BORIEE G0 o AR S HE R. solani 24
RPY F I HBRELHoEEHEERE

GHEPEARTBRTIH 8BS s KRR

B2HELEFARSE ; B3I WRE S AR
RONERKBERRE LoHEE « SR

FEEWRRFINERTLPTR ™ o L B

— (R T AR R B R A ¢ ML B b

ATETE » MRS EREFREEGR4E

EMRER (TRAG 1~TRAG 4) » #%A
Bimthsis o

E?%izm%
:I:i%#ﬂZﬁﬁi

Rhizoctonia solani %—f@%’ﬁﬁuﬂﬁ%é ‘

B o B RAEEENF RS o TR EBEH
s FEMRBREENERRATE - KR,
solani Ty BR WML B RE" FAEH (
Primative or faculative parasite) o fEdyilic
BERBREA LS HITEREAENEELE
» GlANAE 2~3 cm REVHTAE R A LA

#% > $98 R. solami ZHFIEE® o R, solani -

TRERMEEEL » RATFERBREHT
R o M IRETAR Y HNEES 6 A%
PRILBARRIERES o W ERREEHTE -
AR~ B2~ B3~ BIBL > TH4E ~ HEEREm
H 30 ATHELBAMEYBE L BEEAR
BEENEY - £EWE 60 A% thziEd
Bie AT SEEMA® o

Rhizoctonia solani etk BEmEs »
BEZREBLER o REHE » REEHA
EERESEREE - R. solani ZEHENHE
EIARL» £4E5 ARBRES o H K
4 R. solawi ZEEMLBRZEER IES
(R ETEWES e 7 LR T -vis =l
HRAKTIE R. solani Z%7H » (K158
REREE - EREERIKEE  FEkSs
BEHEFKZ 10.5% M 0.5% k4 » EiEE
AE—@EA %%ffﬁ%lgﬁa 0.5% H185325.5%
s REWCHERE IR 4.5% o SERRELIRERR
o SRR —EA R LhEMEER IR
10.5% Tt 37% » B AR LR BB »
EIRHERHER 4.5% £ o (BEMBEMEA »
EREENEIR19% » EREHLERS 6.5
% o HERHEIR R. solani LA HBE » &5
E TR o

BERTLME:
I.2H: .

Rhizoctonia solani B35 fE4 1 MR
iR BT S B - LERER L
EYBNE P HEHE  MUEBRN
s BIRRAS 5 BELAILIEEH % 5~15 B2 R
TR TR BB » S » BEORTIE o (B3
REAMGED » FENHRE » RihEEL:
SR 10~35°C $ATEE A AT » 23~27°C
BOBEER » ML 25°C ZeREamal ; en
BEUL 10~45% &K Eg Tl iy W A

PR EREEA KERIBREI 2044

KEBERES » 106 KBRS HZEEEM
T o MR » L IHRERT0,1~94.5%
B KESERBE R solani BATIEES
WA » B 70.1% BAEREIERR
Wk ERHRHBREZEES 24~32°Cy T
1L 28~30°C BEHE D o HESHE » 476
FRBACERE Z M BB R e » S
RS FTREDEZRELEER @
WUBS RS AL 7 RSB RI » BFIRR. solani
BREMPAT 5 HIER LB > HR.
solani B AT BRI REE kwﬁlfﬁﬁ
ZBRALB BRI » HFIR R, solani @YK
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Fig 3. Relation between sclerotial population of the pathogen and disease
severity in Pin-tung trial (two years average)(®
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X BERPERLEHE B EIMEEHEE o KRR RARRER
M.k H: ' HeZ FABRRER » B BUBRS IR FH K R BRSO AL
o EERERUKENIE  HEMEATRELE  WHREEKE DEREERRSERS o
REMEE » AREMWER. solani AG1)  WREEMBERBEREBER  —EEH®
BB REEARMETAE » EEEBK AN  THHRRIEE ) mESRENGTR o 1
BEERL BEEENTERMERARE RO GOEEHEERE A » XS naEs

% 6. K@ 50 B B R B ASEE HRZ
Table 6. The distribution of the sclerotia of Rhizoctonia solani TRAG 1 in
the paddy 50 days after transplanting®

)= # Pin-tung ' X % Ta-an

BE B A
Sclerotium B OB % B B OB % OH I
di.stribléaionv Days after transplanting Days after transplanting
in paddy »

10 20 30 40 50 10 20 30 40 50

8 — ] & First crop rice

WO A 2.0 4.8 3.8 3.0 20 79.8 323 0 3.5 0
Southwest _ :

¥ Jc f5  17.3 16.3 15.8 9.0 7.3 40.3 77.0 0.3 13.0 0
Northwest A

® A 163 153 48 48 3.8 50.0 25.8 0.5 4.3 0
Northeast

¥ % fa 635 100.8 22.0 13.3 10.8 167.8 94.8 1.8 8.3 0
Southeast ‘ _

B o & 125 3.0 0 4.0 3.0 543 4.0 0.3.03 0

Center part

22.3 28.0 9.3 3.6 5.4 38.4 47.6 0.6 5.9 0
Average ‘

LSD%%CEF%SLG 26.7 91 78 59 6.1 76.9 —» —  —
igni- . .
1%52:5 44.4 151 13.0 9.7 1147 — — —  —

ficance

# — i £ Second crop rice
H OE A 98.5 16.5 1.8 0.5 2.5 18.8 1.0 0 0 0
Southwest
7w od A 93.0 77.3 2.5 3.8 5.0 16.8 2.8 0.3 0 0.3
Northwest - _ .
® I A& 75.0 4.8 2.8 6.0 5.5 19.3 4.5 0.8 0 0
Northeast ‘
B EH A 70.8 19.0 5.3 4.3 2.0 24.8 4.0 1.3 0 0.8
Southeast .
H & o0 59.8 11.3 0 1.0 5.8 28.3 2.8 -0 0 0
Center part } '
bi S ¥ 794 25.8 2,2 -3.1 4.2 21.6 0.3 0.5 0 0.2

Average

LSD EE#fH (5% — 254 — @ — — — — — _ _

LSD Signi- . v
ficance 1% — 42.2 — — — — — — — —_

a) EPPTFIBTR 4 BEHER 10 XPNECEEMIETY - The average number of

viable sclerotia from four sclerotium-traping cages collected in 10 days.

b) REMZEYE o no significance.
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VORI BT L s BUR RBORRIR o B — IR0
» PGt U » 7 P R R A KT B0 2 R A
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BB AERS FE T 2 47 {52 B B B R B
(RR) o WA Z °

KIEAE 16~30 K » fisg7efark bry
BB HIBIR R AR FEBOR  TBERRINIE » fk

#£17.

RIREEINA » AFISHTR R » — HT
BUE AT R o R RS RS 3E
BT R » AT ORI TR » BTk
B0 o MR AL 81~929 W A
W R (FE)T o L 28°C BB ETR
» 24°C FEHIB BRI » 12°C AT 7EM 7
R RERH (G0 o KRR

A VR B BUK RS RO BN Z B (R

Table 7. The relationship between relative humidity and disease incidence of

rice sheath blight»®

HERE (%) RS WK A (em®)
Relative humidity 9% of disease Size of spot
100 53 1.7-( 3.1)- 5.7 x 0.2-(0.4)-0.7
98.3 40 1.6-( 3.2)- 6.2 x 0.2-(0.3)-0.4
95 40 2.7-( 5.4)- 7.2 x 0.2-(0.4)-0.5
92 93 2.0-( 4.8)- 8.1 x 0.2-(0.4)-0.5
88 100 4.7-(10.4)-15.5 x 0.3-(0.5)-0.8
81 100 4.2-( 9.2)-13.8 x 0.4-(0.5)-0.6
65 73 2.1-( 7.0)- 9.5 x 0.3-(0.4)-0.5
55 67 4.2-( 6.5)- 9.3 x 0.2-(0.4)-0.5

a) 1. KFSMEEFSEERS 5 5% » f8lh 63 K o Rice plants were variety Tainan 5 and were

63 days old.
2. BEH O RZMABRER

The data was recorded on 5 days after inoculation.

% 8. EEFKRERAERER MR
Table 8. Effect of temperature on the disease incidence of rice sheath blight¢":®
RECC) BRI BRY (K T E R B B
Tempe- % of Incubation w OB K/ (cm?) Number of
rature disease period (day) Size of spot sclerotia/stem
12 0 — — —
16 42 2 0.5-(3.8)-9 x 0.5-(0.7)-1.5 0
20 94 2 2-(8.1)-15 x 0.5-(1.2)-1.8 10
24 94 2 4-(15.7)-26.5 x 0.5-(1.0)-2.0 11
28 100 2 3-(7.7)-13 % 0.5-¢1:0)-1.2 9
32 85 2 1-(6.6)-14.5 x 0.2-(0.7)-1.5 3
36 64 2 0.5-(4.3)-13 x 0.2-(0.4)-1.0 0
a) 1. éj(ﬁ;%%?ggﬁ 5% 78l 63K o Rice plants were variety Tainan 5 and were 63
ays old.

2. BRRBIRHEA/ NG R S RZKER o

Percentage of disease and size of spot

were recorded on 5 days after incoculation.
3. BREAHERERSELA S o amount of sclerotia was caculated as a total number

on one diseased stem.
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£ 9. BURETREABETIZREER
Table 9. Sheath blight disease development in rice plant of different growth
stages(*3)

. Means lesion length (cm) at days
Growth stage at time after inoculation®:®’

of inoculation

3 5 7 9
Heading stage 0.72 6.62 20,12 32.0®
Booting stage 0.32 6.4 16.1® 24.0P
Maximum tillering stage 0.2 3.2p 9L7" I5id*
Maximum tillering stage (leaf sheaths 0.7 7.:2% 19.52 29.7=

loosened artificially)

a) Means followed by the same letter in each column are not significantly different
at 5% level (Ducan's multiple range test).

b) Ten rice plants were inoculated for each treatment.

% 10. PR B BNRE RIR B AR R S R 2 B R e
Table 10. Effect of plant density on relative humidity and temperature in
relation to sheath blight disease developmentt4®
Tempe- Relative Plants Plants Mean lesion
Treatment rature humidity inoculated infected length®
S (%) (no.) (no.) (cm)
Inoculated plants were placed
among the plants with high 28.4 100 22 22 6.4a
number of tillers
Inoclated plants were placed 29 96 24 23 2.9b

alone

a) Means followed by the different letters are significantly different at the 5% level.

£ 1. BEWREEERERNRLRRE S ZFER (BRRILTOD®

Table 11. Survival percentage of the sclerotia of Rhizoctonia solani AG 1
in different depths of soil (under natural condition)

T % B ¥ Months after treatment
IR
Soil depth (cm) 1 2 3 4 5 6 7 8 9 10 13 16 20 24

100; - 787 86 < 61 © 62 - 90 84592794 ¢ 90 B5i 162 82

Surface _
2 1000 28 78 6 14 2 9 14 0 0 O 0 0 O
4 100 15%28 6 12 16 7 2 0 0 0 0 0 0
6 100 “13¢° 58617 =12 wuedr”  BREEGE W g M QRN TR0 0
8 100+ 219% = 20 e = 2= T10: | - 65 4E=10) g TQREEIQTS R gEREg
10 100197 22" 10 16:- 8= 20 Q= 0 000750 0
12 10065 =15 20 rulds=14 ~ 12 0 0 0 0 0 0 0 0
14 TO0*==6 18- 295 iy B0 0RO 0 R OEER0N T E00

a) B 1977410 § 14 HE#B A o The tested sclerotia were buried on Oct. 14, 1977.



226 MBS EETIHISEH 4 (1983)

B+ 2RIk » FEERERZ - B 58
EIONREERIMNR AR ERERAME
(FEO)W o KENEEEEEENEERR
B MBS EERRNRSER (EHHwW

—BME » BREREAEERIERRN »
EHFAGASEERTEEER  ABEFTEL
BUERE PSRRI R o IR E AR
ﬁi(lﬁ) o

BEERRE BN RKRBE R 355 7
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B PDA LUBEBNEBRIERERS 16°C
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HR TN BB R o FER BB L B -
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