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Shiro KUNINAGA*, Ryozo Yokosawa* and Akira OcosHI**:Anastomosis grouping
of Rhizoctonia solani Kiithn isolated from non-cultivated soils.

Abstract

Hyphal anastomosis grouping of Rhizoctonia solani isolated from non-cultivated

soils in Hokkaido was attempted.
isolates were collected.

From 208 soil samples of non-cultivated areas, 363
Of these, 84 isolates belonged to anastomosis groups, AG-1,
AG-2-1, AG-2-2, or AG-5. AG-3 and AG-4 were not detected.

For classification of

the remaining 279 isolates, new anastomosis groups, AG-6 and AG-BI, were established.
The rates of isolation frequency of AG-1, AG-2-1, AG-2-2, AG-5, AG-6 and AG-BI

were 3.0%, 1.9%, 9.7%, 8.5%, 71.1% and 5.8% respectively.

AG-6 was the most

predominant group of R. solani in non-cultivated soils in Hokkaido.
There were similarities among the culture types of AG-1 from non-cultivated and

cultivated soils, and were also the same as AG-5.
non-cultivated soils were different from those from cultivated soils.

Those of AG-2-1 and AG-2-2 from
Cultural appea-

rance of AG-6 was yellowish-brown or dark-brown in colour, and the tissues of sclero-

tium were loose.

Culture types of AG-BI were variable and some of them resembled
those of AG-2-1, AG-2-2, or AG-3 from cultivated soils.

AG-1, AG-2-1, AG-2-2

and AG-5 from non-cultivated soils ranged from weakly virulent to highly virulent

isolates.

AG-6 and AG-BI were nearly avirulent.

Judging from the anastomosis behaviour and cultural appearance of AG-BI, close
relations among five anastomosis groups, AG-2-1, AG-2-2, AG-3, AG-6 and AG-BI,

were suggested.
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REROEREE, BNE 0.1~2m) TR Y¥EBX
CEREY OF A THE U,

2. R.solani Q5@ E&12cm, HFX 3cmd
KLY v — VIC AN IRE 18I iEE L 721. 5cm DFY,
BN ISHAEE L, 4 RE25CO FBERI -
720 ZDH, YNEEBOML, WHKTH05MKEE
U, BEIDKG%EHHETHREL, BEREREM (@
H5.0) Lick%, 25COTERBTHEE LI, 1~3
BRICY NEXY WMET S R solani DB % M
U, % OJeiifeiik kIR (pH4.5) ICfiA D
¥, W15 o7 R. solani EED IBTE 2% T
FOVEIA ¥ » 4 = R (PDA) FAEIC 57
EikE LT - 72,

3. HARBAOBEBIEN ROk E, BE
ERARBARERE O ARMADERER . AL
1R ARATHRERR A IEETH 2, BIALH
~N % 2R OPDARS R AR L, 5 mmMAicy]
DD, ~bYINFO 2 BFEREEH HICK 3 cm &
UTsE Ltz ¢ b Y MIZ25C DERBICHED, WE
HROBARERILZX LI Uk oiats U, R
SEEROBARABHOENETT - /o

4. EEOMIXK  PDA kK L T25C20H Rk
UREEICONT, BB IUEoED, [T
DOEE, BEOHRE X U20MRNE, HiEko T
NTIEDNTEE L,

5. IEMNOFBER  AG-1, AG2-1, AG-2
-2, AG-5ltDW\TIL, #h%h 3k, AG-6, AG
-BLIZOWTIL, ZNENI5ERE, B -7-lEAh5
Db DM Uic, HEBEIIER) 5008, 1 —X b
72+ 77 58, TRUES 8, #EK100cc D
HHc25C 20 R Lz b D& i, 2508 D%
B (WA MRS, PR IR 100 8
EH—ICRY, 73 2F v EBy b (#R9.5cm, EX
10cm) KANT, ChicA 7y @aHEED EH),
b b CRF =), £4 0y (FERTEERH), L
BA (T L= =27 2366%), 4 bux 43y (A
—NRY), 4% (aveHn)) OEBBHALIETE
FEREL, 25~27C DIRZEIZ20 A BV /-1%, JehEil
AU, RIEEDOFMIL, MAEROb D&, IHHE
WER T S TRPD LRI NIz b D &I T TS
S1ze BEFICOVTIE, 1~25%, 26~50%, 51~75

%, 16~100%D 4 BxfE- LT, +heh+, +-+,
+++, ++++ELTEDLE,
1. BFEEHEE S R solani O&od  208MFFD

FELEDS B, T3EF»S363ERD R. solani B3
SEEE NI, BEADOREMRFEE R. solani O
SNTMERREE S 1 RICTR Ui,

Table 1. Isolation of R. solani from the sampling plots of indicated vegetation in Hokkaido
Vegetation Sampling number Isolated sampling number Rate(%)
p of R. solani ©
Coniferous forest community 4 0 0.0
Coniferous forest-Sasa community 21 6 28.6
Broad-leaved forest community 5 2 40.0
Broad-leaved forest-Sasa community 101 40 39.6
Mixed coniferous and
broad-leaved forest community 6 2 83.3
Mixed coniferous and broad-leaved
forest-Sasa community 29 14 48.2
Sasa community 4 1 25.0
Herbaceous community 31 5 16.1
Unknown 7 3 42.8

R. solani VW HIREA: DM ERTH & 5 { 2%k
SNFDIT L, BSIEETH 2EFTD 5 ORI
Do Te Beb % S N DR SHEIB A — Y
YRETHD, ZOR0LHONES NIz ROTE
 SYEER It DIZIRZERI M — B, R

AL OMNRERMMEE DS TH D, $9409%558E X
Ntzo X O EHEIRBWEE, SFIERMR—y 8%
MO IBR0BNEE I Ntz L LBEMIETH 29
BRI ORE D 5 2 RN, #15~25
BOMEF S HHEE NTco BIEMKOBOBED S
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2. ECREEAEE  RPHREAuQE, BEERE
LHBETH B AG-1, AG-2-1, AG-2-2, AG-5 iC®
TAEME, HLL 2 DOBAMAHNEEL, 1
5% AG-6, AG-BI & L7zo AG-6 I3HIHICH AL
BETHY, BERRMAHEKREMALTVETDH
v, AG-BI (ZMEICEARAGE U, DO
LD AG-2-1, AG2-2, AG-3 & T/ hi- TRIA
TAEETH B, W8, AG-6 & AG-BI LDMicd,
FHICEARB GO 65, KPFHLLEM ST AG
3, AG-4ICEd 5 B Ak SNish -7z 4k
363 DRI AR AEEA S 2 Ric, FToBEMMELA &
BRMAHOBZREE 3 RICTR Ui, MIGHI & IOR
TEUTDOEBOTH S,

Table 2. Anastomosis groups of R. solani

isolated from non-cultivated soils
in Hokkaido

. . ate
Anastomosis group |Number of isolates IEV;)
AG-1 11 3.0
AG-2-1 7 1.9
AG-2-2 35 9.7
AG-3 0 0.0
AG-4 0 0.0
AG-5 31 8.5
AG-6 258 71.1
AG-BI 21 5.8
Total 363 100.0

Table 3. Number of isolates in each anastomosis group of R. solani isolated from the indicated
vegetation of non-cultivated soils in Hokkaido

Number of isolates

Vegetation Anastomosis group
AG-1 |AG-2-1|AG-2-2| AG-5 | AG-6 | AG-BI

Coniferous forest community
Coniferous forest-Sasa community 6 9 10 3
Broad-leaved forest community 9
Broad-leaved forest-Sasa community 2 6 18 30 166 16
Mixed coniferous and . 1 1

broad-leaved forest community
Mixed cs?niferous and broad-leaved forest 1 4 60 1

-Sasa community
Sasa community 3
Herbaceous community 3 1 7
Unknown 4 2
AG-1;5 1B, RZE, JiE, WEUTozhEn AG-5; Bk, MEHXTozhEh 2 @i,

188, &4 @A O LIEREE S 1, AorEEEbko
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NLBNVBIZ A Y Y Y 74 OEPEREMBAET LT
Wiz,

AG-2-1; B Z/F0 3T KO 7ERk X
., 2HHEROK20%% Libiz, FICREERM—Y
FEE DO S N7,

AG-2-2; YIBTO 6 @FR, THSITO 2 M,
e, B, ZEm¥FosnFn L@, F11EFR»
5 35EIMEAE X, ADEIERONI0SE LidT, IE
MR — B, DO THIERKR—Y T EENSE
N,

MEIFTOENEN LA, &6 TS 31k
AN, EHEEERD 8.5 %% Ltz LICILIERIH—
Y S HEE R Nz,

AG-6; B, ST oEnEhIERF, ik,
BEZTOENEN 5 WF, Hii, EEXFOoLhe
AR, B, BRSUTO AN 3 EET, AR,
RATOZhZh 287, #il, %K, EHTO
ZNEN L ER, 53fEfrd 5 258 Bk s, &
DEEBEREDRTOB A Lidic, EDREDND bR N
7o DSERIC IEBERI M — - D BEIE,  SHERAEH— v B
K CEBEEICOE S iz,

AG-BI; #IB7 o 5@, BT o 3 88T,
B/iE, L, @ELFosnEn 1@, S11EFR»
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5 21E DS N, 2NHERDOK 6.0%% Lidi.
I EEERR— Y B OO TR R — T S BRE
I NI,

3. ZRHOFEHOMK SEFOARWIHEED
HRIEERICR Uico
AG-1 (FIR : Ai~As) ; ERIE D EOETHR

ICRBEE 185, ST R BE~RBEICERT 5,
K[EER DI, EEERA L TRETRE
Fisb OERHERBTICOER T2 (A1, A2) &,
LEWCEETEHD (As) E05h 2, BEKEDITE
WEARTEDLNL TN S,

AG-2-1 (®hK--B1~Ba) ;5 BERiT ¥ D EQ,
BICHBO L 5, HHREBLICEGLRPERZ K
BRI, RESEROBEFEREENT 5. B
OHFEBRDITOY, MO TREEEL, VTR
HANCHEEL, EREBEVERICEDN TN 3,

AG2-2 (KR : C1~Cs) 5 HXRIT WD 4,
BICIBE T %, BRI E BB a~BEAIE
BT 5, EREBKEE~BEEREL, FHRANCEE
TEH0E, BALT RHELHRE BRTE00
(C1, C2) 2BV, FEHMMIIMTHE, FTHEK
2R EAEERET, BROBFREEZERL, L
MEHEROZ NS D (Cs) BEFMATH 5,

AG-5 (MR : Di~Ds) ; KR EE, #%
B E~RAICIT 5 . BB FRa~%k
BWBICELT 5, [IPERIHRNIDIO . BEKIEE
HE~RBOEEEL, MELUTHRRELSTIRIRESR
LU, AU TH 20Tk T 5 (D1, Do), W%
OHMIIHETHD, REIELEORARTEDNLE
ALV, FREBEERELALERLEZOVSD (Ds)
bH 5,

AG-6 (R :E1~Ee) ; HREHHMEE, BRI
B 2, BHEARRBO~BREE1D, N
KERICED, KEO~BELrET 28R EEEOS
EICEETAH0D (B1, E) &, KBL~ELOR
AULERSBRBEERT25D (Es, Ed), TE
BEIEEASHRET, HAORELEEZERT 5
D (Es, Bo) KEFEALATH5B, HEIKIE2~3mm &
AR S HMIE T, EHARBRORATED
N5,

AG-BI (BUK : F1~Fe) 5 HARRWDER, #%
TR S, IR EA~EREICERLERIC
Elro [PEAR KDV, ZNdD (Fu b
b5B, MOUEFBO~BLOEKE RFRS HEeR
1T, HAVIHBRALBCHKETSHD (F2, F3)

2, BB BRE~BEEOREKEEERLBICE
BICERL, A LTRRE 275860 (Fi, Fa,
Fs) ©, BEOMADE EEE TS IR L KR
AULTRERENZED (Fo) b5, HWHKIZIZEZE
Bk, FEIZHE, RO TH 2, AHORLALED
HRBERERRL, k&%, LOSTERICED,
4. FEE KEMRBROEREO RS 4 FIOR
Lizo AG-1, AG-2-1, AG-2-2, AG-5ICJET A4
RERRICE, V& 2RER MEmICIEER SR C 3
HDOHHBEDICHL, AG-6, AG-BIILET 59 XT
OERERTOTNS IEEREIRC X3, WEHED
BTN DELD TH - 70
AG-1ITET 3 3EkIE, 4 V7 VICHROREME
RU, JREESAICHRBEOKX ST H/RE L,
FUL-13 A %, £42av, ¥ ro&d4ay, e
VASFERERC U, ZIMOEHTD -7,
AG-2-1ITI/R T B NAL-1ZH F v & 4 2 VICHE
WA LS, VER, bwhCE > RERES
R oToe 4 VA VI LT AKL-3, NAL-1 13
HBRMROEE AR L, BB~ ORIz IR
BHERIC TR L 7o A%, SHMI1-2 (395 kA RE o
720
AG-2-2IC/& T ATA1-1, HO2-1iZZ#hZENA *,
PP UL A g VIAERER C Ukeds, #EUTAR
BEHROBEMERI, V&R, P bEESE
BEMARE s fc, HO2-1 1344 a2 v ORI, Ik
B REICBE AR LS, WiERER & h -
fro AV VIR UTHREMDT <, HO2-1 55R
BED/N S RIBICIER T 20HTH » 2o
AG-5ICBT % TE1-4iZ 44, ¥+ rox4av, b
- MCIAER AR C U, $RIT b= MCERWIERET
FRlte VIR L& 2T LT E - 7 SFREME R
Kl potie A VA VITH LTI, AT2-2 PRBER
D 4~ 5mmK OHZE IR ER Lic DA T &
D, TE1-4, UBI-LIREMERISEP -7,
AG-6ICETANTNOEMb A4, 423V, v
22, M7 MOSLE o7l HREE RSP
B, bog A3 iU TRIFETITRAR S BER
Blze Tl A V7 VT LT HIRE LGS <,802-1,
KAT1-1, UBw-1-A, HAMI-UIIEH TR/ g 72
HEEORHAFE Lo, HI2-1, NAT3- 1%
72 BB TR E 10 » 7o TEBHEE L7cthdd 8 Bk
O T IRFEBIAR G S N,
AG-BIOWTNOEMS 1+, VAR, P
SHUE - 72 IRFIEAEREIE o 7208, £ 43y, +
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Table 4. Pathogenicity of isolates in each anastomosis group of R. solani from non-cultivated
soils in Hokkaido
Pathogenicity
Isolate
Lettuce Rsadish Rice Sugar beet Tomato Bean

AG-1

00 1-7 +2(0.0)» ++(0.0) —(0.0)|++++(62.5) —(0.0)++++

NAK 1-2 ++ (0.0) ++(0.0) +( 0.0) +(0.0) —(0.0)++++

FU 1-1 — (0.0) |+-+++5.5)| +++10.7|++++(90.5)++++(50.0) ++
AG-2-1

AKX 1-3 — (0.0) ++(0.0) ++(0.0) +(0.0) —(0.0)) +-++

SHM 1-2 — (0.0) —(0.0) —( 0.0) +( 0.0) —(0.0) —

NA 1-1 — (0.0) +(0.0) +(0.0)] +++(50.2) —(0.0)} +++
AG-2-2

TA 1-1 — (0.0 +4+(0.0)|++++(9.4) ++(0.0) —(0.0) —

HO 2-1 - (0.0) ++(0.0) —(0.0)] ++-+(38.0) —(0.0) ++

1S 1-1 — (0.0) +(0.0) +4+(0.0) +(0.0) —(0.0) —
AG-5

UB =-1 — (0.0) —(0.0) —(0.0) ++(0.0)|++++(71.0) —

TE 14 — (0.0) ++(0.0)] +++(10.2)++++(71.2)|++++(83.5) —

AT 2-2 — (0.0) —( 0.0)|++++(10.0) —(0.0) —(0.0)|++++
AG-6

SO 2-1 — (0.0) —(0.0) —(0.0) +( 0.0) —(0.0) +

HAS 1-1 — (0.0) —(0.0) —(0.0) +( 0.0) —(0.0) —

HI 2-1 — (0.0) —(0.0) —(0.0) +( 0.0) —(0.0) -

KAT 1-1 — (0.0) —(0.0) —(0.0) +( 0.0) —(0.0) +

UB w-1-5A — (0.0) —(0.0) —(0.0) +(0.0) —(0.0) +

NAT 3-1 — (0.0) —(0.0) —( 0.0) +(0.0) —(0.0) —

HAM 1-1 — (0.0) —(0.0) —(0.0) +(0.0) —(0.0) +
AG-BI

SH 1-2 — (0.0) +(0.0) —(0.0) -+( 0.0) —(0.0) —

KA 1-1 — (0.0 +(0.0) —(0.0) —(0.0) —(0.0) +

Al 1-4 — (0.0) +(0.0) —(0.0) +( 0.0) —(0.0) +

CH 2-1 — (0.0 —(0.0) —(0.0) +(0.0) —(0.0) +

TE 24 — (0.0) ++(0.0) —(0.0) +( 0.0) —(0.0) —

a) Disease Index —— — : 0 % attacked, + :1-25% attacked, ++ :26-509 attacked,

+ 4+ :51-75% attacked, ++++ : 76-100% attacked

b) Percent of damped-off plants

N4 3 Y DR R ICR AR TR Uz $FICTE2

~43 4 A 3 I HIREROIR IR MR R Uice EcA v
A uicxt UTIRCH2-1, All-4, KAT-1I355W0 R E:
AR L,  JRE TR OO RIA R R TR Lk
75, SH1-2, TE2-ARMREMERI -7, B4
U7 D10 R IC DD T H IR ERISRR G S 1
1o

£

i

JeiEE A O RBETIE K O BERARAED S b,

AG-1, AG-2-1, AG-2-2, AG-5D4E»EEsh
7295, AG-3, AG-4D 2B I NP o), AG
BiRILIEERO Y ¥ H 4 = BESRED THD, 35
RSB EET 2 ENEENTN 1D,
U LA G4l biEE o T MO RS, o s
43V OIMKRES L LTHMOENTOED, ZNET
Rt D S X Nl &0 DAL,
bl R O s he AG-1, AG-2-1, AG-
2-2, AG-5 &, B3O ZREFEE O BB ED ik
8,9,10,18) | 5 X OYRIR 014, 18 B LT IR T B
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&, RDEHTH 2B, £HHOD AG-1DFTNTOR K
3, BAREL SOTHRHR UBED MM L, B
RRRDEE SN - 7o R TEI O DS N
chood IB HOBEE, MIESEroHMING D
O EREBRWHPFEFICHUL TN 5, AG-1 DEKIE
BREVEH O HIICRO JRMZE R &S 5080
18, REib SRS REETH 5720 AG-2-1 D
B i ORI IRE B O ISR 0 S T2 B A
ﬁlﬁ‘;‘.é)ﬁf&—) 5%3)8 9,11,13,14,18) , /{\SUH’LE@AG—Z
AIDEEAE DT ED LS BEHEE T, i
) BABEDDEDE DICHDSNDE E LT R
EOMREFPT B, AG-2-1 137 7 7 7R
RINCHROIBEEEZ R T E SN 5008, KEHDAG
2-13 4 A a VI EAERBEMERES I oo K
PO AG-2-20 R E» S Db D L LD
BILDH, BEHIEO MBI AR S TR p SRS
H 5B EIT4S D O E—H T 5. KD
AG-2-2 DIFERMERFEL, Fru L 43y, 4RI
R AL © TR LS, o84 avy)
HICH 9 2IRE T <, I - A2 DubiEES
DY W E A 3 VA O RARIIIZ E A LA
NEOERELTOEDOI—HT 5, KD AG-5
OERBBIAMORBEEOIRE LTI i
HD8 O LIEICHUT B, T mENOM
e, MLhOEZS NS LI AG-5& IR
FLLL T3, KEHO AG-5DFEMEIZ RS, 4%"6(‘_
b= MCEEEOREMEA IR Uico AG5 [T
X %2 & Rhichter & Schneider!® @ FG-BICH YT
2 hS, Schultz!®, Parmeter ef all® B X UEL -
LS OIEICR OB TH L EEN TV S,

KD AG-1 & AG-5 DEB AR EE O
Rid, MIEISHHSNDZEDEL DETHEML
Th D, MTEICERT 2 TREE T BIER AT D R
WWHELTWACEB K EZ NS, UL,
AG-2-1, AG-2-2, BICAG-2-1 DEHRBEEOMIREL,
MEEPS DD ENILY OMESR SN,

R. solani 2RSS EOREIU 8, Fiong
no BMAEHC S JBE IR0 BT g0 101018 X
M, FUORIAROES T 2 THEES eI N TO S
7.9,10) | KSEEMCETR ¥ b, dbiEENO RPN
i3, MEORABOMc, Bikic 2 DOBERMAR
AG-6, AG-BINEHT ZDWHD O NI,

eI ICE ST 5 6 @& LT Ceratobasidium
BHTSNTOBHD, KRBT Rhizoctonia &
BASIRD S B 28D Rhizoctonial, #325%%

LHBIKTED, |’D R solani 0 OB L3 D
HUOEABETH B AG-6TH 720 ABHZIFEALE
OIELM & B IC N TERICHEE S, Rkt
HicEE 5T 2 R solani ORETHBE EZ BN
%

59 1208 LORIAREE L AG-BI 3, MER
REAEDAG-2-1, AG-2-2, AG-3&, HLVLES
BOAG-6IC T 7o - THARBMARITIS 5 o Parmeter
et al19 3 250F B3 FNLL ORI ATHICE R
ADTE D, VWHWS “Bridging” isolates 73 AH
M REM: AR LTV 05, AREKIZC OIS
BHRICHYT2b0EEZ5N5, AG-BIDLSI
Bk R X D s b it k-, R
solani OGBSI ORBMIVRIE S o AG-2-2
& AG-3IFEERINC X AR TIHE SICIVITS L X
NER U7 E A > &, B, AR
ICDWVWTAG-2& AG-3IRBINEETH B &1, %
72 AG2-1& AG-2-2 ) CIHMEHETH 5 DSERRA

PRHONDT LY, X5ICAG-2-1, AG-2-2,
AG-303E B CAG—BI&%%ELLA?% CEIBEMD,
Mg &S 5HABR SO GHRREHTH I EEZ
5N 5,

M1-dE R. solani |3, = &Bd 3R+
WODEABEESNLDINS, oD B MM kic
EBBNITNRTHFETEDZ L ELZONLB . AGH6
2 AG-BI 2S5 5 0 S Nufc &0 D IS
WS, i3, AREBRERDSS SO LD IRl
ABORE®ITE, HAVRIBEENTH L LD
HEBBERO12ELTHEILNED . WTFHICL
A, WREAEHRAMGICE S ROHEELTH TS
LpE D MMCOVTIRBERkD 2HETH %,

] =

JHPEPR D K L kD R solani Z 50 L
BRAEAILVERL, SMAHoEEOMWR, 4
k, 43y, VER, #buL a3y, bbb, 4
VKT BIRBEMERET Uiz,

1. SREHEEEED S 0N, MFMAHD AG
-1, AG-2-1,. AG-2-2, AG-5&, H LWVAAH AG
-6, AG-BI (Bridging Isolates) &ICHARIZ 117z,

2. LSBT 2 EMOHOAHERIE, AG
-1 3.04, AG-2-1:1.9%, AG-2-2:9.7%, AG-
5:8.5%, AG-6:71.1%, AG-BIl:5.8%7T, AG-
SIS T ARETH 5 LRSI,

3. AG-6 IHIICEREAZTIEV, PR AR
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ERBRRAETIEDY, FORERZIEEZALSHD
NI -t WHRKBO~BROETD, KBt
~BBEOERERET 260 L, LTV DOMHDE
BICEL,

4. AG-BI BHEERMAEZIEY, BHEMS
D AG-2-1, AG-2-2, AG-3-AG6ICED-T
BRAAZITI - 700 BRI LA LD S itk
> 720 BETERN aﬁﬁ@AG—Zfl, AG-2-2, AG-30DR#

5. WRMEIZAG-1 ZLRHTHL, AGS5E b=
MTROBR AR U7 DS, AG-2-1, AG-2-2 I

SE,‘! T 35 -7z °
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Explanation of plate

Appearance of isolates in six anastomosis groups of R. so/ani grown on potato dextrose agar
at 25 C for 20 days.

A1‘A3 : AG‘].,

B:-Bs: AG-2-1.

C1’C3 : AG-2-2.

D14D3 : AG-5.

El—Es : AG-6.

Fi-Fe¢ : AG-BIL
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