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Mitsuro HyakuMAcHT*, Akio Sumino** and Yoshihisa Homma®#* ;
Occurrence or Disappearance of Abnormal Isolates
in Rhizoctonia solani AG4

Abstract

Occurrence or disappearance of abnormality in normal or abnormal isolates of Rhizoctonia
solani anastomosis group 4 (AG4) by several treatments were examined. Abnormality has not
disappeared by heat (40~60 C) treatment, chemical (streptomycin sulfate, oxytetracycline,
chloramphenicol, cycloheximide, ethidium bromide, acriflavine) treatment, hyphal tip or mass
transfer, and single protoplast isolation of abnormal isolates. On the other hand, abnormal
isolates occurred from healthy isolates by single protoplast isolation and hyphal tip transfer
with low frequency of 0.9%; and 0.2%, respectively. These results showed that agent(s) stim-
ulating abnormality had already existed in healthy isolates. Development of abnormality was
also highly seen when normal isolates were dipped into a culture broth or macerated suspension
of abnormal isolates. However, it was not seen in the case of a culture broth or macerated
suspension filtrated through membrane (0.45 um). Lethal isolates which produced brown-
black pigment in medium and could not survive after transfer were obtained both from normal

and abnormal isolates.
has been suggested.
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AWFF2iE R. solani B AFE RS 4 £ [anastomosis
group (AG)] DIEFRE BEHRL AT, £EuH
X 5REORBEBROFEATN, BEORBH
WHE~OFH LB X ANE L,

ERMEEG LU FE

HEEH R solani AG4 OITFERE 1271 & 12711,
L OEFEHE RI4 L RI66 % v iz, 12711 %
1271 ofREEFEPC B LT, 1271 C e EE
PET, BEARKC IIEMEFEEYIE LW, BEK
LML By, EEETYRT, EHikRI6
& RI66 (FIEHHE 1271 2 B R LB LT
A 2 VKRN FER L HENS X i1,
REORRLBEOHE BEORBLMERE, ©
v HAE e SAa—R  EREEH (PDA) ETOE%
SAERELEBEVRBTHE L, b, FOEE
DEE%E PDA JEEcBE L, 25C, 3 BigE
FROEROMO L EBOWEL RN, EFRE RO
b OXIEER BREREFAELSORRERE Ui
EEBROHERELRE L CHEHEE~NDORELE
BERE 1Sml o 2% EEMAY +» 7 1 2 jiTgsE
By (PSB) C 25 C, 2 AMBERRE, WL GLE
JE#E No. 1) CIEBLI-d 0% MERROEK] & 1,
¥, WHREEERY 1:2WY) oF&TRAL, v
-y v 77y E—110,000rpm, 54REEE LD
D% [BREOFRE] & Lic, FERCIzz b OBR
DED, FHREORREZBREREKT, 1/1, 1/10,
1/100 K HFR LK, BLOAR 045 um DR v 7 5
V74 E—THRE L, i, BERRORELR A
VTG vT 4 MR —THRE LR, 8 X OBRIEOR
W7 =/ —NVTHRRAMISAB LR VT, o
noogwe, PDA kc, 25C, 1BERMEELLE
HEHEOHEND, HE Smm 02 s K—F5—Cf
bW EHERF T Th I0EREL, 25C T
48 SRRE A Lic, RIEME, ERWEXRFEZIIML, B
BEEMR TR &R D & &, B RIER TR ES H (AWA,
PH 4.5) B L, 2~3 Atk, AWA LicBBE Lk
BR O SuH (4 mm?) % PDA MEHBHMIEBHEL, B
AR EERVRBE N, ok, XRELT PSB
48 R R RS R L EH RO AWERR %« PDA &l
BB L, BEARMR EOEEVRBERA V., R
4 R - 12

BEME PDA fimEismT 25C, 1AMEELL
EFRE 1271 L BEWK RI4 %, ThPhiRREo L
40C, 45C, 50C, 55C XU 60 C ik Ly

x = F =S AN 10 4y, 20 5y 35 X0V 30 Sy EEE L
o BEW, BRA CmmxSmm) 2 bEb, %
7ol PDA RIERHCBE L, BERHE L EEMEY
AT, EBRIZERI D& 10 HOBERA 2HRA L
Theth 3 KEFT - 1,
REMEMLBESIVERTLE Abrv7b~Ay
Ve T oAb, AFVFIIHAL VY, suT
A7 zzma—n, vIr~Fvi FORHENELRE
fb=5vva, 727V 75 EVOROEYTTERE
(Table 3) jn% 7z PDA SEHES iz Bk RI64 L RI66
HBML, 25C, 3 QRS L, BEK% PDA
AF LEEBERBOERA S mmXx5mm) % PDA
M BE L, BRREEREELR N, X
BE LTIERER 1271 3 X OBk RI64 L RI66 %
AR aREy S i PDA LB L, Bk
B LERVEL TN, B, ERirTrhZh 5 Eo
BARFZRAG2ZRET >
HRATRSBHES LI VERANBE BEAERTRE
IEFH & BEHEY ThZh R B XE#H (WA ©
25C, 2~3 HHBEEE MRLE | KROoZ#EE RO
FevmEii 2 mm® % 150 @Y v Huh, PDA RIS
TBHEL, BERHREIEEVEBYHAN, ML LT
WA iR b &F LeEBERTOBE R (S mmX
5 mm) & FERCBE LI,

B7OM/FR MO8 FEERLEEHRNLLOS =
75 A b OFERE L OV F41L Hashiba and Yama-
dal® D HERE T, Tihbb, 1% <7+ vinl
PSB ¢ 25C, 15~20 Rpfisae LcHitk 1 g % B-7
N7 e=x—+006mlml, wr5—+¥t,VH RS
20 mg/ml, < rF— A R-10 5mg/ml > &%; 0.6 M
<= b — ¥ (pH 5.2) 10 ml fRE %, 30 C Tl
IR E L, BER, —Ey-vTiEEL,
E&%x 2,500 rpm, S HRGELDSHEL, HoT= 275
AT EEDI, 0.6 M <= b — A THEES LK
e bS5 ALE2ml D 0.6 M <= —ARIIRE
%, 0.6 M FEMEWR 4ml o LicEscEE L, 1,000
rpm, 5 S5REOSEE L, ZBO RECEE T
BEFFFAIERALy —AER, FTEROBL,
NEBT e b 752 BB L, £BKO 7 R
PS5 A VBRERY TR ER 06 M <= —AinfA
WA Eicif 1,25 C o Lic, 24 Btk RF L1
e+ 5AMEBRTFOBOEHRE TR THh 150~
206 fEHE L, PDA flEEHCBIEL, BEAMRL
R AT,
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1 3
BENRORERS S VERERE~NORELEICE
Z2EFORER
EEkR 1271 & 12711 % Bikko BEEE O BT

BET5E, RERIBEOOGELEE L TEET
LT L HHB LA (Table 1), F7, FREE
1/10 & 1/100 AR LT3 R bk LB E L
7o, TOHBABEERFRIE T oORTED L,
—F, AVITSvT 4z —TRE LEERCER
T5 L EEHREEET, BREROLNHE L,
TRk HBUE 1271 X v 127TIL T%hv o7,

Egfk 1271 & 12710 % BEEOEERPRC R
15 &, BEE CRERSHIEEN IR L (Table
2), BB L ABRCEAERRE A v T I v T 4 R
—CRET 3 &, BEHRTHESTHIERO 2 HE
Lie —7, HBBEREY 7 =/ — 1M ABTA5 L, &
HRRRPHIEMI L B LTnds - T

BEABICLZEFORALHEE

WTFROMER & b IEF R DILIEFER, BEEk»

Table 1.

DILREROSZVHE L, REAEC X 2 B 0FRE,
HERITFRD B IISh - T,
HEHEABEGS S UTBEBRLBICLZEROMEE
HawBELaEY IR L PDA ETo Rk RI64
& RI66 DEGRREEFTERMOBE & KT ieh
ofch, WEE UEF#E 1271 offERE & kT
5 LW B gs - e (Table 3), &7, FiEMESLEER
HEUEM L CET L-REROEED bEAAZE
DL, Fitcic PDA AIEBEMEBE LT, EhRO
EFREL, EEVEBIAELYE LTI Th-1%
Fhebb, RERCHADECERELRE L CLREYE
DPFTBD BRI - e,
BHAERBESIUERRBHELCIIREORRL
ES
IEFEE 1271 OoFRERBELBE L 242 kDI
EARITHIE Uieh o 728, 12710 h bRHE L7 302
B 5% L (1271LHIDL) (0.3%) EEEEL,
EHBrLOBE ORBENBDHhI (Table 4)
(Plate I-1) , —75, Rkk RI64 & RI6G6 D fkieis
A Lo as 543 Bk IR EH BRI B Lich -

Occurrence of abnormality in normal isolates of Rhizoctonia solani AG4 by dipping into

culture broth of abnormal isolate treated in various ways

Normal Culture

Appearance (%)@ of

isolate broth > Treatment » Normal Abnormal Lethal
isolate isolate isolate
1271 A 1/1 15 85 0
1/10 90 10 0
1/100 100 0 0
1/1, M 55 0 45
B 1/1 25 35 40
1/10 100 0 0
1/100 100 0 0
1/1, M 55 0 45
Control © 100 0 0
1271L A 1/1 0 50 50
1/10 65 15 20
1/100 55 20 25
1/1, M 23 0 78
B 1/1 40 50 10
1/10 25 55 20
1/100 85 5 10
1/1, M 45 0 55
Control 100 0 0

a) A: obtained from the abnormal isolate R164.
B: obtained from the abnormal isolate RI166.

b) Diluted 1/1, 1/10 and 1/100 with sterile distilled water.

M. filtrate passed through the membrane (0.45 um).

¢) Dipped into PSB (2%, potato sucrose broth).
d) Out of total 40 mycelial fragments.
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Table 2. Occurrence of abnormality in normal isolates of Rhizoctonia solani AG4 by dipping into
macerated suspension of abnormal isolates treated in various ways

Appearance (%)@ of

Normal Macerated ®

isolate suspension Treatment b Normal Abnormal Lethal
isolate isolate isolate

1271 A M 33 55 13

MM 46 0 55

PM 100 0 0

B M 28 0 73

MM 68 0 33

PM 100 0 0

Control © 100 0 0

1271L A M 10 83 8

MM 38 0 63

PM 100 0 0

B M 40 13 48

MM 33 0 68

PM 100 5 0

Control 100 0 0

a) A: obtained from the abnormal isolate R164.
B: obtained from the abnormal isolate RI166.

b) M: macerated suspension of mycelium.
MM : macerated suspension of mycelium filtered through the membrane (0.45 pm).
PM: phenol extract of macerated suspension of mycelium.

¢) Dipped into PSB (2% potato sucrose broth).

d) Out of total 40 mycelial fragments.

Table 3. Effect of various antibiotics and dyes on mycelial growth of the abnormal isolates of
Rhizoctonia solani AG4

Growth length of mycelium
on PDA during 3 days (mm)

Antibiotic or dye Concentration
RI64 RI66

Streptomycin sulfate 10 pg/ml 49 15
100 ug/ml 44 8
1, 000 ug/ml 46 22
Oxytetracycline 10 uM/ml 39 21
100 xM/ml 35 7
1,000 uM/ml 26 13
Chloramphenicol 10 uM/ml 42 21
100 pM/ml 43 13
1,000 M /ml 9 23
Cycloheximide 5 pM/ml 14 5
10 pM/ml 10 3
50 uM/ml 1 7
Fthidium bromide 10 pM/ml 38 14
100 xM/ml 5 13
500 uM/ml 4 1
Acriflavine 10 pM/ml 13 12
50 uM/ml 3 10
100 xM/ml 5 4
No treatment 44 14

Control ® 58

a) Normal isolate 1271.
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Table 4. Occurrence or disappearance of abnormality in Rhizoctonia solani AG4 caused by hyphal

mass or tip transfers

Transfer Isolate ®>

Appearance of

Normal Abnormal Lethal
isolate isolate isolate
Hyphal mass 1271 150/150 0> 0/150 0/150
100. 0% 0.0% 0.0%
1271L 110/150 0/150 40/150
73.3% 0.0% 26.6%
RI64 0/150 149/150 1/150
0.0% 99.3% 0.7%
RI66 0/150 47/150 103/150
0.0% 31.3% 68.7%
Hyphal tip 1271 242/242 0/242 0/242
100. 0% 0.0% 0.0%
1271L 149/302 1/302 152/302
49.3% 0.3% 50.3%
RI64 0/245 245245 0/245
0.0% 100. 0% 0.0%
RI66 0/298 76,/298 222/298
0.0% 25.5% 74.5%

a) 1271 and 1271L: normal isolates.
RI64 and RI66: abnormal isolates.

b) No. of normal, abnormal or lethal isolates / No. of isolates tested.

Table 5. Occurrence or disappearance of abnormality in Rhizoctonia solani AG4 caused by single

protoplast isolation

Isolate

Appearance of

Normal Abnormal Lethal

isolate isolate isolate

Normal 1271 132/150 ® 3/150 15/150
88.0% 2.0% 10.0%

12711 163/194 0/194 31/194
84.0% 0.0% 16.0%

Abnormal RI64 0/195 195/195 0/195
0.0% 100.0% 0.0%

RI66 0/206 46/206 160/206
0.0% 22.3% 77.7%

a) No. of normal, abnormal or lethal isolates / No. of isolates tested.

oo BEEMSMOBE AN ¥ BE LicEE1z, EFEE
DRERS D CIEEEEN S EEHRAHET A Z L1
Thvo Too IEFRE 12710 SEE#E RI66 TIIERE
WD WCIRECRA A BET S - L X Y BIEKSE
PR I UL,
B7OPTIRAMDBRCEIZIEEORTALEE
k1271 0¥ 7= + 75 A b 48k 150 #ko 5
% 3 # (1271PD1, 1271PD2, 1271PD3) (0.2%) %
BEr B L, EENEILORFEOREIEITD LI

(Table 5) (Plate I-2), [F¥#k 1271L 0¥ 7 r + 735
A EERE 194 Bk D EERTHBE Uitk oo, &
7o, Bkk RI64 & RI6G6 ¥ 7w b 75 A b 4yHEkk
DEE 401 ¥kh Bk EHEKEOHBIL B bhith-
Foo —7, FERH 1271 & 1271L % X OB #k RI66
ESe N TIA VST A LT X b, BIEHLE
hzh 10.0%, 16.0% £ X0t 77.7% OEE&CHE
L7,
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Z =2

SEIDERFER, Rhizoctonia solani AG4 D IEH B
FEEROBEBRSCEHAWERRCRET 5 &L TRE
BABRICHBE TS &, i, EBEROHERLHSR
EBELLY, BFe 75 A PGB LT HIEERR
BREERNEETSC EAWALIR I -, BEHKD
BEHRRERPFOFRER L OBHSERRC ESHREBE
THZER XY, EEENDRERNPBR LT 21,
Lindberg!® 7% Helminthosporium victoriae <T{T - 1=
BEABOBRTHD, ThbOBFRPCEERTH
BELEIERTRLTWS, —FH, ThbORY A
VIS5 v 4 v —TRETL EEEOREBRIIADR
ehots, TOT LI, BERSCEAERRCE I
TV RERIBEE, EEHRCREC-> THE LT
BEMARLTWV 5, Ly LEERIERTASS OB
HHEB BRI hb BT, BRERSER
BB LD, H5WITEERY 1/100 cFHR L
THiBRERNHBL LIz &b, BEOREEANE
AR L REROBEARC L HRBA L1TFE L
By,

RERCHR L REKL, ETERY LB vE
LERL, HENFR LEN OB Ih o,
EFENBERCE M LERE LT, ) BERT
Y EUMEHOEER~NORY L, Q) EEKRAGT
RELTWRERTOHEE, O2RAELLRTY
Too &, EEROBERERTBHESCE = 75 A
FERT X D Eh CEHEELS D b RERISHEL
ez &1X, EEBROBEGFCTCIRERTFIEREL
T ERRTLDTH D, BEOHELEMT T
b, Ffe, O &3 TEEKROMNREREFCAE UL
w7 & =y BERSHBEA L] Lo LD
BRLL—FHT 5,

EERE REROEBESCHBEREC R BT 5
L, BHVIEEKREBERLERERBBBE LY
BSe 7R MSEET S L, SHEECHIEENRE
L7z, BOERRIE, BBRBCHBHEREEL A V75 v 7
4 A E—THRELTCOHALL &b, BERTL
TR ART EFERT) OFENTRE S, ¥,
AVITG VT 4 —CREBOEAERKY 7 = /
— VBT S L, BRERPBIEMROHBIZE 72
DN otn, O &k, H. victoriae o FERE2D
LEMLTE D, BEY AV ARRERTLHRERT

ELTBEELTCWATERESZR LTV, BEORYE
HF»AE RNA (BEEY M v R) OBE13, BE

- ALEELEID, RAEMEAE, BREMREBES s X Of

Bre S5 ANVSHD X, &, F5RIF
DNA 0B85 i A EAE 2 & F 4 EH X
b, BEEBHOEERBBERT 2 E0WEND S, =
WODOMBIRERFYHRELILY, BDEVIIEER
FENELZER EELDR TS, LvL, AEER
THEEOWThOMBZ 3\ C b BN S EE Kk
MHETAHZ 3 note, ZORBEIL, BERFN
BN T—EET5 &, Ty BRI REL
THZLENRELDTHEH LN EERLTW5,
YRR RRE O BFERF 1M Th 5 0% B T
5 &%, BERD D OCRBERTY B EYES
BRI T A L TR CEETHD, AERCH
7o EEHL, Castanho and Butler® 23§45 L7 R.
solani AG1 0 R & REE, WEENTEL, ¥, E
ERCTBERELRTI L0, BRERTIRERE
CERECHAEL TR EELRD, COREKRMD
13, 2hFTRASH RNA® L7352 3 F DNAW®
PEREINTWS, ZhbBNRETFERE L OBR
EHRONTTHELRSBORETH 5,

] C:

LRI X % Rhizoctonia solani B REISTESE 4
BOETKREREHRCRT 5 REORE L HEL /N
To, REKRELEE (40C~60C) aE, FH (< by
TERAYY BT 24, FARVT I HA 2
VvV, ZRrRIATZ7 ==, YIRAFVIF B
fb=Fvva, 729V 75€V) U, BRESRTE
H, BARFBERLIOCE S » b 752 R LS,
REKRGDEERIAHEE TS 2 Lixlehote, —7F,
EEBERE v 752 VolET 5 E, SEELE 344
D55 38k (0.9%) 25, %1, EREMTRIET S
L, BHELCSMERD > B 1EE (0.2%) NEELE
L, EEBALREROMBEL/TE DN, toz &
i3, BERFIEERPC T CEHEELTS &%
TLTW5, EFEKYREROEER EBEEERE
BET? ERERPBRCHRA LY, chbows,
HEOASpm DA VTS v 7 4 V2 —THRETH LR
FHRIHBE Ui o te, BBAOGBRYEE LOER
TAHBIERDPIETE R & BREROMHED L B Loy,
RERTFLRRBRLIBEAFOFENTRR I,
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Plate I

I 1271PH1 1271PD!

Plate I.
1. Abnormal isolate 1271LHTD1 obtained from normal isolate 1271L by the hyphal tip transfer.
2. Abnormal isolate 1271PD1 and normal isolate 1271PH1 obtained from healthy isolate 1271 by the
single protoplast isolation.
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