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A comparison of techniques for isolating
Rhizoctonia solani from soil

Tadao Ul and Akira OGOSHI
Faculty of Agriculture
Hokkaido University
Sapporo, Japan

I

Rhizoctonia solani 7 KUHN (1858) 1= X h R X h T
M, BC—IHEL BB, FoM, ORIk B
PoRERES MO, TRHI2WTE L DPFRDUT
Tebh TR, RUKAS, ThBPFROKIEIL, W
OFAMTIUT B AR, B\ in vitro TOEBIPEZE
PRI TH - T, LT R DERE, FCEAEHEE
B XN BBEOBERID T, & OFEIT I
BHFFeiE, BLAIR (1943) 33, WFE oo fctirh
SOTEEENL, BEMEFTO W REME: © RmL, X
GARRETT (1956) 7% R. solani # D --3Es4p & Ot
Bz, P oBENARAEL Lok ER
D—DEHLLTHHLTHH, DX 5 Rhizoctonia
solani O L3P Jsi 5 A HEICBE T A HHYEH AT 35 <
T30, CoExTER»ba58T 508, Sv
b OB, activity 7o KR NET B @S EMN
N Eb—20FRTH D, Tibb, —BOIEY
AW, PRCHTE, e B0, ERCIIRRERES
Aubh, chixFhnFRE LTHEEDLATE
FeDInk UC, R SRAEET 2B T, Hofl,
HEHRORIECA 5 2 HEHHER LI AR L
DT, ZOFEXFIATL I Ene KLV, £
D1 Rhizoctonia O X 51T, TR THENED active
7iEER L, e FABCHEETIREOSHE, ERT
FROERRELA OFBC I B b, Zokd, i
LU L omRFE SR T B,

WARCUP (1960} i3, H3EPD 5 v DIpHEELRESIL,
ZOHRT, LEhOAEERETHT AL LT,

T+ B (soil plate), 7% 4F 1% (immersion tube),
5 SER 1 (screened immersion plate), 82§71k (selected
method), BRI L b O5EES S ORI EEETT
Wh, ZOL S AEOVThyaERACTEERNLHE
AL, SIS THOEREARA TV D b
DITH\ DY, S b % FRC R L OffifE A 8eE
Lib Dixb7e L, BT Rhizoctonia W22\~ C D g
A ERb i,

ZTIT, EEDIL, ThbHED b, REGEE
CoWT, A—4THYRAAT, TOREYHITL
Z D 5 B b B DO 1EZ o\ T Rhizoctonia solani %
RABE, 2oWECHEET S LK, SHICED
EROPRCLIEB L 2 WL~ L L 5 L
Y

COBFEETL IR, S OBRE 2 bR
WHEHESLL, FPCEHFERE ORI O YRV
BHEEELCRE R EROB LR,

. AhkFHik

F3Eeh X D R, solani % 53HET 2L LTRO 5
T LIz, F1o, ChESMIRL T, Rhossi-Cholodny
B L O LB ORREELLTEL, EHICT DR
PR L,

i, WRERE B 10gonT, Flick
DR A 77y, PSA (BSHEMEMEICRRTRE) Eow®
HE Ui, BEPEORMRER TR EEATT R » 7on
R. solani (T3S ich o, Tods, FfRICIEIF e F
B FLT R A v 10,000 (KR BT,

ii. THEERE  WARCUP(1960) o v 7ok



6 bR R I R

LeE Lo, TEH8~10mg #BHWHy v —viT
Ah, ChHIEEF ORI PSA il L, i
Ltco 25°C T 3~7 ARG Lcdb, 4B L THKDH
OFFNE, WEHETAE L,

R—JL - 254 K% LA TOUCHE (1948) D A
W JTHT, 2D R — v« 25 4 F DM E: PSA
AR, WAL CCFCSETEEELD, 70 v 7
T LT b cEIC LT 5, BTG 2 h il

H LA FER A 447 LT 2k #iro s PSA SERIFH
LEBHEL, WEHOREERT S,

8% % %  CHESTERS(1940) o A & ik %
MUELLER F.¢¥ DURRELL (1945) 238 ¢ L Sampling
tube EFRLICd DR VI, L, BRXET 7 AR
e L, RIS 5mm o/NFL 8 AR B, fifEe
=—n7 = ThENCODL, BBIEPSALRFTL, ik

LT b E@ D RE Lic, BE LIS TN HITE
bzt~ EAT 5, M 2~4 BRR - fo0b,
L o FEREE bR LIl d T 5,

v. 77X trapik  HA20~50cm iz EF LT
~w P ERD, EEkE, KX—EOMFEH2em @
BXOM Lz, ThaRERE, H5VILINEREO
sk i Li-0b, RSP OES 2~4 cm OS5
WA LTz —ERRI%, chaltoliL, ¥ 3 o8,
B CL R R v — & KR ORI » CRIERM L
PSA PR KX, MiRT2WOMEE, TOMELH
Lt Fto, Coflt, ERT<EN 100k av~y
iz Ad, AT EEE100g b ARFESRA LICOD
BN -1, 2~4 B, 7 < T colonize

iii.

iv.

iTable 1.

U7c O 5 MR AT - 120

vi. RS54 K% Contact slide #:, B\ i1 Rossi-
Cholodny #:& L Fsg 5 5J7H:%, BLAIR (1945) o<
DHCHERHETTUSH Lico 25 4 FISFE—BH 4
P IRECA L, KB TCRIE, Svitrox i, 7=
Y ETYE LI DB, 3 LTV D Rosolani D%
JROA B2 20

A te g & LTk R B B R omiE 4
T, IR A LIRS D 35~55% 12 ff - o, L4 pH 6.6
TH -1

{2k Rhizoctonia solani VY, JbR Y E R
TPk, F-1 (TESIRG X 0 455 i), B-5 (TARIRER
FEFRTR L D 4YHE) 5 L OV P-17 (BRHHHEDO HER L 0
S 3D 5 b h, HEEEM LI,

111,

1. SEEEROLE (1)

+4A 50X30cm, PEX 0cm ORFNCEL, FOF
F 1 FRIERRE (1.4 kg/em?) LT, Rhizoctonia solani
DA TR Uz, BREEL, ToRERICEEBL, %
DORHET—Y ST Y E—ThESFAXLID
O FG e, BEHAEIAS B Lcob, LEEET
FHRICRE, TO®RT <> FEL, XEHECIvED
SHE, BEOWNEN W T < HIR O WA L 4T -
7o. HEUEH0T, F-1, B-5, RO P-17 ©, %X 3 @D
AFiE 7o

O OFEE T, AL, TONE R UER
EROEL, ZOREAE LR 2 mE R L

£ B E R

SMEEC X 3 R solani 5SSHER O

Comparison of techniques for isolating R. solani from inoculated soil.

R. solani ﬁi&‘.@ Isolation ratio ot K. solani
7’]’?2 trap 254 Fik
; Flax tra Contact
£ 3 ® W |+ w—n | e 1 trap - 7
Isolaites Dilution Soil Slide ImmersionA tocla%}d ssts;tiaceed ﬁﬁﬁfﬁiﬁ Disease
H u 11Z O N
inoculated plate plate trap tube o stem  |fragments index
pieces pieces of the
(%) (%) (%) (%) (%) (%) hyphae (%)
1 1 0 0 25.0 6.3 73.3 46.7 19.7 216
B2 0 3.0 10.0 3.7 80.0 80.0 145 123
Bos F1LE 33.0 16.7 80.0 86.7 32.5 322
2 E 2.0 0 3.7 86.7 73.3 4.8 9.0
P17 # 1 m 0 0 16.8 14.6 86.7 46.7 13.1 389
F2ME 0 3.0 10.0 10.0 86.7 80.0 15.3 6.3




EH o ¥R i & 0@ Rhizoctonia solani 5y HEHE O Hlg 7

FLL7ce THDEBROMIBNIE L RIS Licss, S Z R, BVEAIIT 0% U ERE LR, MR
Trhoffily, BMTESRTHEHLLAELDOT, TOHEED T ERENHEOBLNC L AEOSH RO ERY B S
HRELIHLDILROBY TH 5, Tibb, 77X &, IR Lm0 Fne - 1WB &N T,

trap $ECIL, HEHRCHEA LT <ER D5 5, Sk HLER OHEBIH T, B\ TiTe - o5 2 [EDER
Hibic, R.solani HEGEESNICEDORDOEIETHD, OFEFUT, WEOKR LM 2FE LT, HROFERLT
HRE SO, Rhizoctonia O5EEX Nt/ NLBET D <F trap THROMN, F— -2 F 4 FiEAZRITRWTES,
SNHBCRATAESRTH B, h—N + 254 FIED A E Bie B il DEPREC I b Do vlenib b
fEL, 12/ 25 4 FIZoWT S Ra- 58, R R. solani 3y s vt 2 £ TH b

solani DI NICENRE AR UL, £ PR PG L, F2EEBORLLEROKEY RS L, 7
30 mg DA OV TR R AR, AWRRC v % trap L LMD, B D\ slide 3, FIREK L
X5 R.osolani DEHETHD, A7 A FIEOFERIL, ORFICELVWERRBR S, Tidb trap kT,
ZK 30D R T 4 FIZoWT, FOEEATE L R 1, 2[EDRICHTEEROMEL D, BT EE 2
solani THRA T, TG DCSEHLIEETH B B OJins trap o B4 % M % Bt OTxf L,

CORENLWMRE T, BRERECIY R M DFTETIIIL S 20 F ©FiA R. solani D57 HEN
solani (34 frEES o, IETHE T, 1 EIOSE MR LT3R, 254 FEEC L DHEARTERDSELY
BC, BUWEHAIN L OMELERs s oD L, H2E FHERMTHBTS L, FHIBHEBSnEL, I,
iy, SHEHELDEEINIHZTORITEM D T, P17 ch X v bish o7z, H2mAX, B3 L <
212, Wicdg b, F-1 KU P-17 CILHiE & K2 » 1o,

BRE, s—v - 274 Flholikd, o Ans: CORFIZ OV TIE, AU ISR MR s
PSA Fiz R. solani ML, BHEETS - 14 B & TR - 1o FERO FER D B & 7 < Z trap gio
HME DAY, R.osolant I 9 AN PSA L THHHT 5 7 ko UHEREEI AR TH L - LN TH D,
CHE% L, R solani DX BEIAIL6~30% T, 2. SEEEOHE (2)

SRR I INED o 7o, MEA LT DL, - - BB R B D S0, e AEOERY, W
25 4 FHEOFIGFEERIIRLRLEmN 210, T £ trap BF-1 RO B-5 @ oTT o T, oL, MRS L
i, trap M CH B T e EOERBWHOAL LI L D, B T, BiEE [ %+ ' U4~ FOflic, KECEE
WIINERE L b oofha b L0 B ETCRL R Lb o F0F T HECRALT, EHEHEOBROL
WX S I ECBREE T R, solani GRS R, HEEEROR AT LB GHROELBR L1,

LEVCIFEETE, BEROT <Znb I OWEHH#ET 2 FEOFERT, F2ROH LI, JOERT, HilE

Table 2. SHtEc k3 R. solani 73R O g

Comparison of techniques for isolating R. solani from inoculated soil.

R. solani 53BER Isolation ratio of R. solani
7 =X trap 274 FE
HHBHERU i | 5 R Flax trap Contact I
R | k| g | REE g T HFOAE side | 8 7 %
Isolate inoculated & | Dilution Soil  |Immersion Aﬁto%a\%d st:;l?zLeed HNO. o Dlsgase
type of inoculum plate plate tube stem stem  |fragments| ex
pieces pieces of the
(%) (%) (%) (%) (%) hyphae (%)
BhtEst—t 0 0.7 143 66.7 90.0 150 55.8
mycelium
REBEME 0 0 40.0 80.0 5.9 443
grain inoculum
B ey 2=t 0 1.0 0 40.0 0 1.1 10.7
mycelium
lﬁ # b 8 R B 0 0 0 60.0 0 2.6 18.8
grain inoculum




8 JeHEE R B AR AR

EF L Bl o 75U, Btk B-5 O EER RO RHEREN
LB 722 b TH D, hitE 1 BE OEBRIH
N, 2 @B CREIRAE L RS, B L
W (A, 1960), B-5 DL 5B T CAEE, FHO
BIFREHCE » TEGEELATEBTH Y, i F-1 o
I T activity DET L DICH - Tik, TO4EF,
HFEOREBICIEELINEBCH > b DERDBNR D,

O X5 RER, SRIOFER, fHiz B-5EE L
Ut B EEROR B AT L, trap BT ksIT 25T D
Bilagi-LicdnsErbhs, BOfMholETE
WA EBLRT, X374 FEEOWATERDL,
DFFRE D & DEHIENCHAD &L &2 5 72,

BFREFOLIACC L AWOSHEEEY RS &, Wh
FE VR — PERPERLLTEORY, HOTHIRSET
HH, REREHRECEREL Lo, HEPRTYL
RS CLAEI DB LB -7, RLED, trap I
RDE, Z0X5MOFGETOHFEIRE,NS
LETL, MERELLT XAV FiiE, §o
SHERIEDTHE L, Ok, FRLESRESR
W ERI MG,

Shb, 1, 20EHLRIEIRD &2 AL, it
D R. solarni DT T <3 trap a D L EICHESE
AT 5 FAHSE, 274 FiEEd, EHoLEdRr ks
TEEA B ABREHNT 2 D HELS 250 ThH 5,

Table 3.

3. BABRCXOVBONDIHEOERLES

FRESHS B AT, LMD R solani D5y pg%
Tl d L%, {BDh NS R solani & FERSHEX
NB, W2 &R T 4 MO TSR T,
F OFERIG S WA AR ORI, WNTTh G 0sHER
rhFh, #3RRVCEIRCT LI, ok, S
& LT Rhizopus B Mucor x—E L» -1, Thi
Trichoderma, Penicillium, Fusarium o\ T4
7w, MhoABEBILGERL VIR0 O TTXT—1E
LTEDhD # et Gz,

ChbOREND, FROFETLIEShE neD
TEHUY, Mucor, Rhizopus, Trichoderma J 1% Penicil-
lium THo1z, hbidflihd g ClaFa+ -+
5EZbhDLOTH B, AL, MciELlrrd
CMERE Lo b O TH B0, KBOFCT 20l F &
LD TR TRELIGRSBRETCH D, Froot
1% Rhizoctonia OB LT, 0% 1800, W
FECHIE LD, ThOHREORAITIIL L AL
TAHTEH -1 bBL D, Eh (1) RU (2 o5k
DRERTRULICERM UL, FI3IFZRUTE LIRS LW
75 X 512 Rhizoctonia solani O47EERIT trap TR
TE\e B H v HOELhCEIEG Y, A58 KOV
TR L, ROXSREFRIHLNTHD, Tidbb,
TR T, Rhizopus ROY Mucor, Trichoderma

BAMHBEC X - THEshicr v oRBBE SRR

Quantitative data concerning the fungi isolated by various techniques
from the soil inoculated with R. solani.

4 m® om %% M % Number ol isolated fungi
Inoculum Technique for Rhizopus. Tri- Penicillium| Fusarium | R. solani | Others
isolation & Mucor | choderma
MOR Y R &
Dilution plate 58 25 60 2 0 33
4 # W B
Soil plate 208 15 66 10 2 5
F-1 m omow
3 N
[mmersion tube 46 13 1 6 8 12
T < % trap
Flax trap 4 0 0 3 31 1
OR 2 | B
Dilutton plate 20 26 18 3 0 10
I B SE R
Soil plate 45 14 21 6 1 5
B-5 W omom w
Immersion tube 45 2 4 5 0 14
T = ¥ trap # 9 9 B 5 9 6
Flax trap




FH e ¥ b X © © Rhizoctonia solani 5yt o Hoig 9

WO Penicillium »\ 4% <, F-1, B-5 £k

HHEELIE, 20HRO 0% & Zhboh e s D

T, REFIRETIE, Shb » eEo2sEREC
sz !

Dilution 7

plate

Soil plate

Immersion i
tube i F ]

Flax trap R i

Dilution
plate

Soil plate

T

Immersion
tube

Flax trap = R

% Rhi%’l‘l‘ga‘i Fusarium
E Trichoderma ,::I Rhizoctonia

Penicillium others

Fig. 1. {oMEcLoashicay
omEEE z0EE

Comparative ratio of the fungi isolated

from soil in each technique.

F-1
R.solani FZ R
R.solani F
+Trichoderma |— ' ——

B-5

A\ E———
R.solani R4M R
R.solani %;T
+Trichoderma p——

Fig. 2. 7 <X trap XD D R, solani 5y
Kixd Trichoderma o%%

The influence of inoculated Trichoderma on

the colonization of R. solani on the flax trap.

FHLUEDAESTECHEML, P0% Litd, D,
Trichoderma XY LT\ 5BH, MiC Rhizopus B
Mucor 3L SHIM LT, HWEEHTIY, “hb 38
OH eEOEEFILTO% THY, W2HELIPPELL
T b, DD, Penicillium DWW L 5HDT
H 5, Rhizoctonia solani 1%, F-1 HEEEHETOA
SEESR, FOSMEIL 3% Thoto, Lo 3 4rHEE
VAR T 220 £ A trap B0 L UL, BhiciL
F2 X B3 Rhizoctonia solani DR WD TH L,
F-1 K Ti3§980%, B-5K-TiL29% O7 wZhb
ST b, Fusarium LR CFNRFN T7%, 16.2%
SEEShTs, ThOMEHOSE M LcD LK L,
Rhizopus RO Mucor 133 LA L, 10% Wb+
&Y, Penicillium (34 SYEE S hiens » T, Trichoder-
ma (L F-1[XTRBMN - fep’, B-5 KT 30% O
SHERTH - 12,

DX S, T <X trap ik DR L Rhizoctonia
solani DIFEERNE L, 72X T3 Penicillium 0
colonization A H V2 &, HBH\ T colonize T 5 &
LTh Rhizoctonia X D L OHEINKT 2 &, Fie
Rhizopus 08 Mucor @ Y. 5 13§D colonization @
BlcnZ ENEETH B, F-1 RO B-5 HbkErE g
LT, F-1ROFFGHEEROE - DI, F-LILE
VIRETLESAERL, HEELH, DEPTRT
ZDHERD activity 7 20°C {iif & 7> TH{ET Lisw
DK LT, B-5(225°CLLEOSIR, TEREO L
activity 238 <, RENR T X D LIET T 5 & activity 23
SECEX D I LNREREREEESRD, Tricho
derma OLEERIL, FARE BSOS ETHLL Elr-1c
—R Rhizoctonia DFEER L FIEHILTBZ &0
b, Trichoderma % R. solani @ colonization iZ )b
POBEHELRIFT L bELOND, L Z T Tricho-
derma % R. solani $:fE L RFpC, +HEPCEAL, =
OAHEITONNT trap 12 X 5 HEERRL, SEHEDE
BRFT, B LT, R solani © F-1 RV B-5
Mt REMCER LSO ThEn 8y, RERC
BiDFEEETHME LTz Trichoderma sp. % 9cm D ¥ 4 —~
VICEER Lo b o LI D, LERA L, +i, H
DD EMHIFIORBE £ { RAETH S,

CORERIE, FZERLICEY THB, ZOND
Rhizoctonia OHZ AR UIch DT, WORBREEEL
@ T, F-1 FkiEftE T Trichoderma i1 trap 7>
DI hF, B-5ERE DL, 16% S iicss,
T DOBBIIFTIOER X b L& - 1o, Trichoderma



10 - AHRERFERZE M AR

& R. solani % RIFCIEM Utc BTk, Trichoderma
DL EEER RN L, B-5 XTI 50% 123 L, Rhizoctonia
U 12% 28 VAVART Lo ht, F-l1ETik, Tr-
choderma 3. 25% % 4y BE S iohs Rhizopus TO¥ Mucor
WOV Fusarium »34 sy, R. solani D4y
ROKTFddT7 6% T4 Eieh o7z,

Trichoderma sp. 132 5 4 FEORBICHNT, LIXL
i R. solani QAT % Db b D&, ERduz Y, R
solani DEFHMHLCHHZ ENBIEE I e, F1-
Trichoderma OFNZIIIZ, Rhizoctonia ZHEL, 0
EFEMHLC, BREETIR5 L MEEHRT
\~ % (WEINDLING 1932, 34), SR U7Te S, & D4 RERER
DEEMBIL, Trichoderma p\7 <3 5t+ % Rhizo-
ctonia O colonization Z M35 DX, B-5Fkkcx L
TDxH, Thib activity DIETF LT 5 R OZEE
Hbhhi,

4. FIMHEMZ f-LBICHIT D Rhizoctonia
solarei S3EEFRD BT

YR A Nz 7o & X, Rhizoctonia 7 X A
WIOFEFH, SEEORIC X - Tl Xk, B IBE
ShaZ i, B onofRmehsnc ity
HHITCH D (SANFORD, 1947, DAVEY & PAPAVIZAS,
1960), =X 5 et LT, T trap it X h R
solani DRI 5 & &, RIS b 5 0%
I o bk DI A RIS,
R LI LR CRE ORI, thih, ¥4,
RO LA L, M L LicbD20g 32
TELZRBOLECREAL, ¥ OmELSET
DR/ D 20g HBA Ulc, K& HEM L, Fo
TECFGEKLTHE, —BEMTERCSVT, R
solani Pk F-1 2 BefE LT, i Trichoderma 5%
HRLNH, Thb ER UMBE T - Rl i,
Trichoderma sp. DT Y, 12X 9m DY »
— b— R SRR RN L ¢, R S X RFIL 72,
trap OMBHL, MERE LT ~ZEXHHL, 274
FEC X D EABEORNE L 77 - 720

ORI, EIMTRLL, ThIDBHMI e
i3, MERAEMUI-TETIX, R solania @ trap (L
KL, BWAREEL Do L, FETERMXIE, 4
BERNFE LB 70 LR, BWABE LML,
Trichoderma FRINZ X D R. solani D BERIIFEA B
123, R. solani DT <= ~® colonization 33
% Trichoderma OWMENER, 4 F-1 w35 4 DI,
AEREML M UEBLC AN TL X WL 5 TH D,

00 !ﬂm |:| o
22 7 | 2%
Sg E 1 1s
3z s %:
o o @ i ~§-
gtx’ g gs

50 —mﬁg

#3
118
fo
158
- L
B + 1 1+ ® 2t E OB+
L F oz 5 g i
i 8 7 7ioxo o1 toAg
5 § Z &3 g8 U If
s 3 @ o3 = 3 r 73
é_.. 3 § gﬂl \/ \/Dl
- R s s
o o
3 2
w @
Fig. 3. HRFERMIMEK S 5 trap
274 FEO KK
The comparison of flax trap and contact
slide techniques in the amended soil
trap L SR L, AR L Oy, —, ThT

PIEEEBIESNLY, HhI{—RTs 2 RB
o,
5. Rhizoctonia solani {EEE L
trap (LK B4 REER

TEhORE L, trap i X B HEER L OBIFRE B H A
=35 7-%, maizemeal-sand inoculum (BUTLER, 1953)
» i EE T 0.25, 0.5, 1.0, 2.0, 4.0 KU'8.0%
ETEREL, THEDOWT trap gExfT/e -7, maize-
meal-sand inoculum %, )il L, 3% OEHENER
wRINL, g% Licd OIT Rhizoctonia solani F-1 B,
WL B-S kAR L, 25°C, 30 AR LIL DT
HDo JOBEERY O LT, ThThoH&TR
AL, EhEASKT oD, 5 AMEKLED, THTE
iz ¥, £0100g % 3 v Vit AR, FOHRAE
BELIeT ~Z 100 K&z 7o, 25°C iz SER » 7o
B, T <E »H Rhizoctonia solani OB %177 -

C o, TORERITE ISR LI S, BEEROMNS

WHILT, SERisdinLrc, REEORMEE 025% &
WEOBD T BET b, FHRIN10% H Y,
TR 80% Lich L, 0% IELIC, ZOfFRLIDL
eyl A AT 5 &, HRER O —E R E TORM,



S e Al R k0 O Rhizoctonia solani 53 HEE O Holg B

%
100
| 0——©0 B-5

o—¢ F-1

501~

14 doay el
Aousnbaiy UOIJRI0S! BY}

1 1 1 i ) |
025 05 10 20 40 8.0%

ERBRE
The amount of inoculum
Fig. 4. MR & trap o kg
The amount of inoculum and the frequency
of the isolation of R. solani.

trap RO & 76 » THbi b 2 Ex R U,
6. MIEL DD Rhisoctonia D5k

D EHEONT trap SENERIIED R D, HE
D trap KLY V2 » = TIRO S X D e s L
T HDEMBICHIT, BRESHEREESA YRR
Bp T, BHEREFROREIN DL TS KUK
HIEOIMZ DN TR E TR - foo THEOWE, BB
B OHORIEE Y L L EORRL Lo T
i3, BRCEUEDY THBH WFAN, 39, HAk, md,
1956, g, 1960),

9, HERRORDRBE A 1T - 1oila o g o
W, AT trap I L A9 T,  trap LT,
BIE SR LM UAHRIL L oz T <X trap -
HWCREA LI-OB, 25°C i 3 RO 10 Ak &, ikt L
TeAGERIER RIS T =25 W S, s Raic, Rhizo-
ctonia DYMHIKREORD ThB, ML, FCES
MERE L b D TH D,

HMAFI R LI 5, R solani W ¥ 5B RE
B DD 2ENS, TeE trap RIC L b,
Rhizoctonia DY EENE B Tishoh, TOERIL36% &
LT, 7ok, trap MR OEANRNL, 3 ARDHH 10
AL » & BEFT, BETE, SERNEED 1BLT
AR T Utze R E Lo B 3 51k, Rhizoctonia

Table 4. M+EHX v © R. solani 573 HEHR

Isolation of R. solani from natural soil.

R. solani S3HEE
% of isolation of R. solani
from flax trap

7 =% rap AL

Incubation period 3 days 10 days
of flax trap
P + B

Soil from potato 36 10
field

M (B M - )
Control 0 0
(sterilized soil)

RS R s e EBIZROFERT, Zhif
UL 2 T2 BHZEIWC, BEN A Tnbil
HEEL 2BORAEKUKEIE, X0 TOHS3
Bt tET 5 B ofBEE o\, ThERREE
DR TR, T2, T ONNCBEET BB RN DX
P TEORERRB L, BB OWTR L L S HHYER
Btze SHHLT <X trap ik b, ThERRC, 23
1 FEEC L 2HREBEY L, 7RRRLAELL,
RN, FREEASIC Zh e A Ah o d oo
WCAT s o 1o,

B, ORI ELDIL ST, trap L > THL%
{ Rhizoctonia 5 EEI N0, REH 77 - <l
DELT, TORIIN 0% TH -1z, chicx LT,
BB Tibio BT, B2ab o SR 56%
A Ehhotz, 2RI OMOE=EH 5 Rhizoctonia
AL SHEXNIshoTe, 27 4 FIEC X HERAHET
REBHHR, RN OE TGS b 8
=B CiL Rhizoctonia DIFFELREND BN o T2, K
BT RORBEAHOFIET % 2 LMFb Iz, &
COEZRBILIEEL TR, ChbDTHic 7 <%
FEELC, 7 HOEELHREMcHB LA
FEROMECIREINS X O, BEFLITIbhi G loE
ZREOLHT, %< OMMEESA RS, 2 OFREIL
Rhizoctonia YA OEEIZ L5 S O N K45 ¢, Hc
Pythium sp. (2L AL DNEMh -1z, b DL, R
BRI B B IRA LTz b OB S 2 Tlal s,

Thebb, ZoOFRENL, RELELLEATI
WEA, FH, &, Hrp, 1956, FH:, 1960) Rhizoctonia
TLERWE & BE Lo KURYE IR T LS5 2
LS trap ECTLMBH RN, trap HEIZ X - T, D
T B O Rhizoctonia %5845 2 & hih
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Table 5. M1E»5D R solani SR
Isolation of R. solani from various parts of potato fields.
7 =% trap 3 (%) 5 A4 F ik
it B+ o % of R. solani B AR E K 67%’?1@(@
Type of soil from isolation of | No. of hyphae on 1seec1)f flax
flax trap contact slide
EAEELEEL 28
Surface soil of 5.6 1 2.3
volcanic sand
ROBMLR | oo & (3
Potato field Subsurface soil of 0 299
black humus
e =] B £
Mixed soil 30.8 2 48
Sortce sl o 10
19 - i
Virgin soil Subsurface soil 0 21
of black humus .

¥, HOTOSHER, HHBRE, oM KT 5 RA
DEFL IR > CEBTHZ L3 5 hvbh b,

Rhizoctonia solani 1L, 66 F}, 230 flLA_E O H:
£L, ZhiZk - CELEROFEE, i, ZE, )
BlsE DR, Ele oM TFHREBCRS N, HDH\IE,
3E, JSEI O B 3B % (BRAUN, 1930), o
PR LS Bbhs Lo, TSR Ebh 55
EC, ZONCIIEREYPOEEREL LTHLRTW?
DML LG ENT W5, Rhizoctonia solani D5 EET
ERTERAMSA S b s S FEN RGO TR, &
L7caih, Z OB TEEBONTPLERCAT T2
WhWO L EERE, TR OEROHE R, By
IER L E ORI, X hBhb @R LER
DI, B BLAIR (1943) DS & HERI X h 5 i
P HREARINLC, FETHEEHEGDB L3R T
Who DX 5 IREEC D HENE, TAEERER DS
BT D 2 & MR, ORI L Sl il b iso,

TEFORBEAEEL, B BBISERLEA AV
MIRIoH, ZDFEETIE, Rhizoctonia Hoffl, E4
ORETHEPCAETEL, HECTET LTV HE XS
W2 = L A3 (CHESTERS, 1949, WARCUP, 1955
b), MOFHENTIEIN TS, WARCUP (1960) i 15
HHOGHELEH LT, Lodfeg@EaKI LT
HEAERED IO ET 2 0ED, SHLRLOREN Y
RUTB, Zoh CHERREC DS 25, B2 Rhizo-

ctonia Ay HE LIS B kR KFILCHRB E, 2T HT
DI ENHERD, ZO—OEELEHTHC Lol
BHkTC, fiuk, MEETHD,

BRI, LEPCET AR BRI EICET S
BCE ORI 5 FikThh, CoREHRLOL
LT, WARCUP DR HE: (1955), s\ i, ISP
#: (WARCUP, 1950) 733 %, BOOSALIS & (1959) DElz.
o dEde B B Rhizoctonia solani OHAYEHHIL T,
B R BT 5 h kL, ZoERECARDRS LD
TH%5,

MR LR L 5 5 b oix, LiEodiz Rhizoctonia O
colonization 24 » B #kta A, —EHRC OB
FWOW LT, chiafinft ek, LIl
TED Rhizoctonia DA GHET 208, Tiobb,
S trap AR, ZHICE% colonize X 7o
LESET A HIETH B, Thik, FEE O RS
trap JREFRT 2 & b HRD , HEPCBAT RS L
T, ERREE, WABs, B0 TFEEY D 3 o0
Exbhb, EREEEAYEEREMCARS Z 81T,
— A o4 EE, 300 colonization DL &
THEHE OB V- BT B, Rhizoctonia o
5 I EICOWQL, REEGOREN R S h Tuw ik
Vo BEROFC AN TCEEERE Y g Ak, L, B
VIR £ 8 - C Z ot i A E T A A ST
SRR, B RERE AT TR IR LD
C, CHESTERS (1940) O R&E TN DR L X b,
Z OFEEE, MUELLER KO DURRELL {2 X » T X
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., B (immersion tube, sampling tube) #: & =i
b, LA TOUCHE (1948) D ek — v« 2 5 4 Fik,
o\ 1k THORNTON (1952) > screened immersion plate
Ed, TOHBCBTLILOTHE, chbofkd
FDPFLRe, JFE EIER o K A B L ORI A2 <
D, I REROEAREFEDOLFHEE D DO TR
7o\ & 9% DOBBS & HINSON (1953) » BRI, A
At v S N N o AR N e b A
HEEORC, ALY LR AR, ZhiT colo-
nize T 5EE L FHHHET R, M ELTH AL HD
LOMBLENELILT vEX DT, 7 =% trap 3£
EWR LT, trap $7c 5 EOM piZ, WARCUP (1 baiting
method FFF LT~ 5, trap #F & T, KENDRICK
(1958) 13 FE & T4, PAPAVIZAS (1959) i3 e L~V
NEERCTC D, HeBn 0B THER LT <X
Pl coREOX Y RERE L, R INERE LA D
THDHM, WU T ~ X TLREBORERNE
B, MEE LTIE—BRWL 5 THD, =T, trap
15 % AT CH H RO SR UCHV-5 2 L a3
WTHDIEHORMLHED, AL, LA TONCHE (1948)
ME— e 234 Fik% slide trap method & L, FrL T
WA Y 2, BOEGNRHBDOT, HL T trap I DiEx
v, #EEERO X 5w, AR trap #kHa V5
Ba L XKATHER T, Wiy LB ~EATS D
D FORPEXTA LT, TX trap BEHLI,
TR DAL T, T oMM HGHET ST
Ed, —MD trap TS B, TOMERAEE T
S TH D, BOBREMENL TS B BIRT 5
L Z Bk, trap EEXFI L CHEBDEEFRL, Xt
DEFEE L - T, HHEFOHEOWEM, activity 7e &%
Heam 35 & E0L, RCIR ML & B WED (FEH 1962),
RIBLE, DL DG THEED 5 bbb, R, solani
DRI E L, POV CFHIITR SRR
POLIEFORERRE, I ORR L L
whle & bRV R B DT B A % T it T s
> T EBROERETL LIt b OCHh B, DHED 5 bEE
HLORFEL LT, BBCEIRE RO Rk %, sk
& LC MUELLER KU DURRELL DR/ BN La
TOUCHE Dk — e R 5 4 Fik, HWHEHC X % trap 3
LLTT=HW X5 trap B {WC, 1HF o R hizo-
ctonia 53R T, T OREEL, T <X trap ENE
CHR S ECHEEREIRL, FhA £ DB HICT OfEIL 50%
LAETH 570, b~ - 274 Fik, HEEBEERTCC
WTE, BHBO IR LD &, NEHOERERD 1

colonize L7-B % Hilsigti~BIEL €, EHiflgg
D LITHIBR S TH DR, HEER OB
THICDEMEE D 2 b, SEHERMMEC D &, B
BEEE TR LEFORTFVREORAEN - &
ERBNB B, T trap PL, MEORMLAS T,
SEEARLRVOT, SHELLTUFELVLOTH
HH, BHHHC X - T, MSEAE 5 ool
BB LEBSHACBEIGEKRKERYBWLET X
%36 D Rhizoctonia DUMEIENTH S 1o, HEHIM
PCEME DR E <, BBy Ay, Bk
WERINC X 57 & LT, HEMEOERA, WEA
e, Mo —BRS LD, Fio, AW cloni
zation % Wi B 75 CHIUE, EXEEREBEL T X<
BVELT VA AR D X A (559, 1962)
ZOMBAERIZFERTL D HBEO AL ER IS T
H5H5,

HEDHERZ X - T Sh s b v O, ToE s
W LIk R, trap DA OMRO ik T
Rhizopus, Mucor, Trichoderma, Penicillium p (BT
Ho, zhblfhdLEpoRFEREL Ris3hT
WBLDTHB, ZOMDHENE T h, Rhizo-
ctonia 53 HERIIAE S, BEERCH - TTH D, Rhizo-
ctonia DI HERIIED - e, ZOFREO—IL, #4
WA REAIT I - 1 BB TH Y, TDldIOWERS
CEREBTHEH L O s b —REBE LR DD,
R 74 FEC L A2EABEDOLE, 7~HORRE,IE
RTd, Zon®tiEh-¢ Rhizoctonia DAE HIHIX
hOocbimds o LREEch 5,

trap 2%, foHEE B LCELVERD S B ML
Rhizoctonia DFRERNENBLYIHIL T, Penicillium
DHEEINBENFE LKL, FBAEFHEShisd - e
TFThbh, Rhizopus ¥ Mucor OS8R LIET Ui
HTHbH, ZhER LT, RO R solani DE
B2k x, Trichoderma ©7 <3~ colonization {3
FELEHT 5,

Trichoderma DFIY, R. solani DE R &4 L
(WEINDLING, 1932), A ¥ 21> h > < (SANFORD,
1956) 7 & LT, ZOAFEAMHL, —BEoEREE L
Ris &8N0 50, 2hb OEBEERMNS, R. solani ©
LEENFHEERE T BN TN 5 L &3, R solani D
colonization {Zxf LTz OB IEEE OGBSI LTE
H1, R solani @ activity pMETF L7c & ElCDR, 7=
Z ECD colonization W HMTHIH L, HBvik R
solani X 0 b3 7In colonization T 54,0 & b H



14 LR BRI S

%o R.solani D7 = N T % colonization 1T L
T Trichoderma LISV OB, FOL5EEL T
Sy FIALED X D IEHRART IR ORI DI
KIEH B I B e, R osolani W3EEEcRE&
St LT, @b T colonizer T B = L ILFED
ThHhH,

7w trap 2 L b, L3O Rhizoctonia DIFEER
LHR L OBIRY R LTy, o R By —
R RICie s ¥ 01, WOBMEL, SEERLL IE
HALCTEY, HEcSERMEE Lo &, Lo
BT LY, trap X ) OHEEERITAS 2T E T, O
oo trap FEERE, 254 FEEC LS HEho FHk
RT3 LD 7e { & b4 EfT 7 » e RBROHIFEA
TH—KLERERTIENEONTH L, o,
cambridge B X b, +IiEA~D Rhizoctonia R
Hr Bz &, HORMT X » X oS MR
BROBINE WA L, B CITERIEC 8% BED
BEREWERINTHL, A& @RS b L
LERD bR S (FH, 1962), < O imFEREROZEE
i, AERBRTW, BEREFRERELcLEY, B8R
STeDh, BHL, TOo—HFEarRART, IO
I 7 =% BINUT trap 2RSS BIRT 5 &
5CHb, Thbb, DX BECL-T, High
CHEETABEWE, HHIE R solani DR AMEN
TEMEILL, R solani OEBAFRELEBC Uiz &
PEDFHED—D>THHELEL D Z & LR,

7 =X trap BT x4 A fn ks —o O Rk o M,
trap DELE LTO 7 <21 PDA L 5 Felisih ) B
h, ATV S ERWCAHFFHEBEB CHE LI
ETHDH, DX 5 icihkdy LA LR L &,
Rhizoctonia solani @ Y 5 CEHELEWOBECEHKRNS, 8
AHEDTRD TR LD F T, % { OFRFHLL TR Y,
TR BNEE LU THE ULERCEES % DTk, Bk
X h 7 =R 5 colonization ORI ENDH - T
ZORRATHERNIF LB DI L Vv E RO M
T, SHRICEHRRIEETLINTHS,

254 FEIZEEC BLAIR (1945) 2 & 9, Rhizoctonia
O+ S A BORFCFIH SRR, 7
4 FEYBRBESBCHGS & XX, Rhizoctonia L
THEAU -2 FAE L (MOREAN, 1956), {3 H%FE
IERECATI 5 O L I A EALIER SR, X, &
BRTFROREE, HERT L TRE OO R &
gD, 274 FECRT HKEOEEL, HEhol
FTHREORFLERELRETLIELREDL TS

(WARCUP, 1960), AL ED, i o K¢ Rhizo-
ctonia EHDWTEE~OFFIERCRIFTh v, B
BOMM &by, TOERKL ML 28T,
COXHBREEERBCANTY, hktEPOEORE
Bya R+ % o, BLEOHT Tl -l PR o—>
L5 LR,

DX B, oE—EEG T, +iEho R osolani
YEBTHHiEEL LT FELIDERELLNL ST
HbH, KL, WARCUP (1960) HIRFIL T\ 5 X 57,
“LigEFR WO activity TFFEE, BMENC X S8Rk,
DEEEORY AR L o CGlED B & L kD"
DTHY, R solani OAIET BT B HEELIEERETS
iYL, MR X % trap IRIC X - CHEERE B L,
M 2 7 4 FIRC X - TR B TE, o
WoL@hcolE s, £0 activity ORI HBE
HERF 5 L3R THS 5,

i =

1. tiEdhic 4535 Rhizoctonia solani % 53t %
7o, WECENGE, TR, MRS, k- 2
74 N, 7 <X trap BEOKFHEX V., R solani ©
SrHEsR R O LT, '

2. R. solani PfE-HC O\ THE Lo s 8-cit, 4
BB, k=N 254 F, T<Xtrap kb R solani
T OLIENSGETH 2 LK, REERECLR
CAHRRRCH T, 203D, RVDEEROF LD
L7 <X trap HETH 5D,

3. FHEHHEC LD DMEIND e OFEAIRE L
LA, T wap EERENET, RLESHCS
HEx b b Dix, Rhizopus, Mucor, Trichoderma, Peni-
cillium DEHHT, H b OBENL, SHMBLL D 70%
BEThote, ZHICHLT <3 trap $TH, BRLE
B HL Rhizoctonia solani T % v, Fusarium, RO
Mucor, Rhizopus HEIGHEEE I, Trichoderma 131
BB U ERSRED LI NS AT E L L
D,

4. Trichoderma ¥ Rhizoctonia @ activity pMET
LTWAB BEC T <X+ % Rhizoctonia @ coloni-
zation 4145,

5 HRERMEY B mz ol &, 7 trap R
EATA FERC X AMTHECAE Lic R solani BRHA
BT X SFT LI

6. R.solani o> trap TP O HERC & b 7o\
MU, B LK U 8% M LA & ¥ 90% 1o
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L7,

7. EHEBELEREOL ORI OWT T v X trap
ExRCTEHOSFEOLB A T - R T, BIER
FeEOR L4\ CEEH HETRED TE L OB
h, BB TLACLTRED Thieh - 5y, Rl
PRI O FRHIE Db, H L oOhiehi b trap IR
12X b R solani DFFELELTEN S BT,

8. 7 <X trap I L AHEEEK X X 5 4 Fik (contact
slide ) 1 X % EARABEE S, TOLHERTHO R
solani o activity 135 HRREHERNT 2 LA TH S,

5 R XM
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Résumé

Various techniques for isolating fungi from soil
have been developed by many authors, but a few of
them deal with the isolation of the organisms living
in soil as hyphae. In this report, the results of com-
parative studies on the techniques for the isolation
of Rhizoctonia solani from soil and the methods for
estimating its activity in soil, were described.

The techniques compared were dilution plate, soil
plate (WARCUP, 1950), slide trap (LATOUCHE, 1948),
immersion tube (modified sampling tube, described
by MUELLER and DURRELL, 1957) and trap with flax
stem. The contact slide technique (BLAIR, 1945) and
the pathogenicity of the fungus were also tested.
The trap with flax stem or flax trap technique, used
by the present authors, is to induce the colonization
of fungi in soil on the surface sterilized or autoclaved
flax stem pieces which are incubated in the soil for
a determined period and to investigate the kind and
number of fungi developed from the flax trap onto
agar medium. The comparison of the techniques
was carried out with partial sterilized soil which was
inoculated with the isolate of Rhizoctonia solani viz.,
sugar beet crown rot (B-5), flax damping off (F-1)
or potato stem canker (P-17) strains.

From the results of isolation of R. solani with
these techniques, as shown in Tables 1 and 2, the
highest frequency of isolation of the fungus was
always obtained by the flax trap technique. From the
immersion tube and slide trap the recovery of the
fungus was less and it was very rare from the soil
plate.

Quantitative data concerning various kind of fungi
isolated by each technique were shown in Table 3
and Fig. 1. The results obtained were as follows:
the most of the fungi isolated by dilution plate, soil
plate and immersion tube were Rhizopus, Mucor,
Penicillium and Trichoderma sp. and they accounted
for more than 70% of the total fungi obtained. On
the other hand, the fungi caught by the flax trap
were mostly R. solani accompanied by a few Rhizopus,
Mucor, Trichoderma and Fusarium etc. No Penicilli-
um sp. developed from the flax trap. Depending on
the increased colonization of Trichoderma and Fusa-

rium, the recovery of B-5 isolate from flax trap was
much less than that of F-1 isolate.

The competitive colonization of Trichoderma and
Rhizoctonia on the flax trap was compared in the
soil inoculated with both of the fungi (Fig. 2). Al-
though the frequency in the isolation of Trichoderma
increased in this soil, the inhibiting action of Tré-
choderma on the colonization of R. solani was re-
markable only in the case of B-5 isolate which was
less active than other isolate during the experiment,
because of low temperature.

The flax trap technique was compared with the
contact slide technique in the soil which was amended
with dried stem pieces of bean and oat. The results
shown in Fig. 3 suggested the same tendency between
the number of R. solant isolated by the flax trap and
that of the mycelial fragments adhered to the slide
surface.

When the ratio of maizemeal-sand inoculum to the
soil was increased up to 8%, the isolation frequency
of R. solani from flax trap increased gradually and
the recovery of the fungus reached almost 90%.

The {frequency in the isolation of R. solani from
the different kinds of natural soil was compared.
The soil tested was collected from the potato field
of volcanic sandy soil where the black scurf of potato
had been observed annually.

The results of the use of flax trap and contact
slide techniques showed less frequency of R. solani
in the soil where the volcanic sandy surface soil,
poor in organic matter, was left without mixipng and
the annual disease incidence had been low. On the
other hand, the recovery of R. solani from the trap
was the most abundant in the part of the field where
the same kind of surface soil was mixed with the
subsurface layer of black humus and the severest
black scurf had been observed. The results from
the virgin soil of windbreak plantings surrounding
the potato fields pointed out just a few Rhizoctonia
in the soil.

From these results the authors concluded that the
colonization of Rhizoctonia solani on the flax trap is
very rapid and active not only in the artificially in-
oculated soil but also in natural soil. Thus the flax
trap technique is well adopted for the estimation of
the activity of Rhizoctonia solani in soil.



