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Masaomi Onikr**, Akira Ocosur*** and Takao ARrRakI**#* : Development
of the Perfect State of Rhizoctonia solani Kithn AG-1*

Abstract

One hundred fifty-seven Japanese isolates of Rhizoctonia solani Kithn AG-1 were exam-
ined to develop their perfect state by the soil-on-agar culture method. The medium effec-
tive for the pre-culture was PPYDA containing 0.5 g dextrose, 5 ¢ peptone, 5 ¢ yeast ex-
tract, 20 g agar, and 1,000 ml of 30 g potato decoction. The optimum temperatures and hu-
midities for the post-culture were in the range of 23-26 C and &) to under 100%, respec-
tively. Among 157 isolates of AG-1 tested, 6 of the cultural type IA, 1 of IB, and 2 of IC
developed the perfect state. The perfect state of R. solani AG-1 was identified as Thana-
tephorus cucumeris (Frank) Donk based on the morphology and dimensions of the basidia,

sterigma, and basidiospores.
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24EMRIZ IC A TICOTNOBEBREIEBEE RN D 38, FREBLTINSDEEEL VELT, 2
T&H-7- (Table 1), b Y MMAEBRZOBE TICHE L TH & seettasit

e R« LT Ick B EAIARO WS ETOREE BELZZOHETDEL, <hd
TERLERET U 7o BIEERIC IO 3R RICIZ <7 b D& LM RTERIC DN TETF ORI EINA T2,

v, WAk 20 PDA 553 (Potato peptone yeast EEEROBRE  FEESBERINICE XY
extract dextrose agar, PIF PPYDA ¥4 3) MAEE LT, AFRFEETLTOE0E I haiE
U, fEkomds (Y vH4E 200g OFi111, P D AT, BTFRTFORE IEZWEMETFTRIEL

~Frv bg, BRIT X bg, 7T F UM 208, JEX 7o i, HFMOREE, MIORSOWER, +
20g AnA) TiEEH BV-7T ZROT malRE BEMIDTFERBEIELD, 1%BR{KEKHT
BL LN, ¥ YA TRHED Y v 74 EOES FERT AL EOEL 7ok, BIWMETT T2 - 7

KT T ORE, 7 VOREEZT, AR ik, ChoOWIER, FEKE N2 N0MEIcD

Btk oA ldd» - 72 (Table 2), WTFIT - 720
PR EE <N ) MOFIEERICBEL, B2 8
AN MAEITHOz & &ic, £ OREICH 7 Fl+ X B B B
Z BRI DT ThIUC SERIRIEE 72 5 2 TREM
Z, _FVIDSAEEST, 25C, BEL0%IC 2 BEEORMOMERK
AR - 72tk EREOBOLTICKEL oo 1IATH, AG-1 OERIIMOBEARAR OBEKICHBRL TH
BT B KEE RN L, TORMICTFERBIRK ROEBBEIBTH B, 2078, #HERALLNT
INTHE I PEBEL I 7RI ER O BEHIMAEL T, BIEHRO & i HEEm

Table 1. Cultural types, location and hosts of isolates of Rhizoctonia solani AG-1

Location Host
Cultur- - -
al tYP \okkaido(Tohoku| Kanto [Ho KU ipie SOkt e gy y| Totar (GTamI- ggiftfs Soil
1A 82 6 8(1)™ 7 15 8 56(5) | 108(6) | 81(6) | 27 0
B 7 3| 9 0 1 4 1 25(1) | 5 4 | 6
IC
(othars) 14 3 |1 1 2 1 2@ | u@| 3 | 8@ 3
Total | 29 12 |18 8 18 13 59(7) | 157¢9) | 89(6) | 59(3) | 9

a) Number of isolates used.
b) Number of isolates that fruited.

Table 2. Effect of composition of PPYDA® for pre-culture on the formation of the
perfect state of Rhizoctonia solani AG-1

Composition Formation
Potato 10 30 50 100 200 300
(/D + 4 + - - -
Dextrose 0 0.05 0.1 0.5 1.0 2.0
%) + + + - - ~
Peptone 0.1 0.5 1.0 2.0
%) - + + +

a) Composed of 0.5 g dextrose, 5 g peptone, 5 g yeast extract, 20 g agar and 1,000 ml of 30 g
potato decoction.
b) 4+: abundantly tormed, + : moderately formed, —: not formed.
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Table 3. Hosts, origin and sampling date of sporulating isolates of Rhizoctonia

solani AG-1
Isolate Host Geographic origin Sampling date
1A
C-151 Rice Chikugo, Fukuoka Oct., 1974
C-324 Sugar cane Nakatane, Kagoshima Aug., 1975
CS-4 Rice Fukuoka
No. 10 Orchardgrass Chiyoda, Ibaraki Jul., 1960
131 Rice Ookawa,; Fukuoka Sep., 1974
155 Rice Ooki, Fukuoka Sep., 1974
1B
R1-2-1 Acacia sp. Meguro, Tokyo Aug., 1950
icC
BV-7 Sugar beet Fukuoka, Fukuoka Apr., 1961
135 Cyperus sp. Ooki, Fukuoka Jul,, 1974

Table 4. Dimensions of the organs of the perfect state of Rhizoctonia solani AG-1 on soil

Sterigmata Basidia Basidiospores
Isolate S/Ba L/B»
Number Length Length Width Length Width

1A ®wmy mm 2213} »m pm
C-151 (2-)4 3.3-16.6 10.3-17.5 | 7.2-11.3 6.4-9.0 4.1-7.2

10.1% 15.4 9.5 0.66 8.3 5.6 1.48
C-324 | (3-)4 6.2-17.2 12.9-19.2 | 8.0-11.1 7.5-11.8 4.6-6.9

10.3 16.2 9.6 0.63 8.6 5.7 1.51
CS-4 (3-)4 4.6-16.7 | 13.1-18.3 | 7.5-11.1 7.5-10.5 4.6-6.2

10.5 15.8 9.1 0.67 9.0 5.5 1.64
No. 10 | (2-)4 3.1-16.5 11.9-17.3 | 7.5-10.3 6.2-8.7 4.1-5.9

10.3 14.4 8.8 0.72 7.6 5.0 1.52
131 (3-)4 3.1-14.9 12.9-16.2 | 7.7-10.5 6.9-10.5 4.4-7.2

9.2 14.6 9.0 0.63 8.9 5.7 1.56
155 (3-)4 5.4-15.9 12.3-17.2 | 7.7-10.5 7.7-10.5 4.9-6.7

9.9 14.7 9.0 0.67 9.4 5.9 1.59
B
R1-2-1 (3-)4 5.9-13.9 13.1-18.8 | 7.7-10.5 7.5-10.3 4.6-6.9

9.4 15.1 8.9 0.63 8.8 5.9 1.49
IC
BV-7 (3-)4(-5) | 4.6-14.9 12.3-20.0 | 7.2-10.0 |- 5.4-10.3 3.9-7.2

9.6 15.9 8.8 0.60 7.7 5.1 1.51
135 (2-)4 6.7-16.2 10.1-16.2 | 7.5-10.5 6.2-8.8 4.4-6.4

9.7 13.7 9.1 0.71 7.9 5.5 1.44

a) Ratio, av. length of sterigmata/av. length of basidia.
b) Ratio, av. length of basidiospores/av. breadth of basidiospores.
c) Average.

DRRBEAPEMICEDNT, FEAIROTLEL D 72

B oo LIS T, HIEROEHOREIREE TORR, V4 E 0g Oft1lic, TFY
2T T BIDIC, BTV v+ 4 ERHHTKOY v+ ¥0.05%, <7t v0.5%, BT +20.5%, K2
AEDRE TFUHO BE DT HTEERFL % DRARL TTEAHHRETLR T 2B 2 6N 5 K HIC
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720, WEbRBIFTH -7 (Table 2),
FEFOBE

AG-1 KB 2HHD D B, HERY IA TR
108E 0k 6 Bk, 1B T35tk 1 Eik, IC B &
U7 Dl 24BRE T 2 B IC 52 TR OTERL DS 2D
51t (Table 3), SE&THALETER L /B O Tk
DRIEES Table 4 i/RU o

AT B FERICER RN, BE~FIE, R&xiR
AG-1 £k ©(10.1-)15.1(-20.0) X(7.2-)9.1(-11.3)

pm THo720

IMBRIPRT, (2)4(-5) A&, BalR AG-1 &%
T (3.1-)9.9(-17.2)um T&H =7,

BT TR~ T, M, S, I,
Wik D, FeIFL T X TIRIET- AT (repetition)
Lizo K& & (5.4-)8.5(-11.8) X(3.9-)5.5(-7.2)

um TH -7z (Fig. 1), -

PIEECEMRINICRZIZRD SNEh - 7o, Bk
No. 10, BV-7, 135QETFRFIMOEHED b Dic<
SNTRRNUETH - 70

1, BEO LRI LB TFEROECHMDO L

MDD SNIED - Fo

BELSIVEERMEEELSHRTEK
FAEBNTH 5 DOBREERIT 4 ~13A B TraHtn

Fig. 1. Hymeneum and fruit body of the per-

fect state of Rhizoctonia solani AG-1,

1 Hymeneum formed on the soil sur-
face by the soil-on-agar culture meth-
od (isolate 131).

2 Immature basidia (isolate 131).

3 Metabasidia, sterigmata and basidio-
spores (isolate C-151).

4 Germination of basidiospores with
repetition (isolate C-~151).

S: secondary spore.
All scales: 10pm.

R E Nt BB E TO B BOENMIERIC
- TR, ER1S5, BV-7 13H<, 155, C-324
FBir 7o INSHRETTO ABRRAEICE TS
£IXY, 1~6ROEBONE LN,

I, WEOEIFTIZ20C, HE0%PIT TidsEa
DAL 2  BD SNIED - Foo THEE23~26C,
TREE80Z LI LTI RO TRIFTH - 7ehs, <1 Y
A BRI AN TBEEH100% & 155 &, TER A4 <
B LI - fc(Fig. 2)6

z

R

LFETHEOLEETEEREEETH - 72 R. so-
lani AG-1 OSEAIVE, REBRTIENESHED
B L&, FEILORIEROEAREMICPRZL
WEHNCRZE T B Lk~ T, BAMAEEERT S
BRRDIBINZEI - 720 FOFER, HEIS7TERED 9
BIRRICSER IR DL SNt X SICRIERT
i3, 25C, BE100% & 755 & 5 ICERLSIC 2 FK
B L7k, 23~26C, BEOXLIEDLMICKES S
& EARRO KRS BIFCTH 32 &N WohLit-
720

FEAMRZTER L 72 9 BEkO T, /ME, BT
FOREE, HFHOEIICHT Z/MIOES DEE
(S/B), #EFETORIcxT2EZOHEHE (L/B) @
WEBONIG 2B ORIEM & kL T Fig. 3 IR
Lo

30 °
R o °® '.8
S o)

o ® o We
2l oe ®
= O O o)
15 @] O
10
20 10 80 80 100

Humidity (%)

Fig. 2. Effect of temperature and humidity
for the post-culture on the forma-
tion of the perfect state of Rhizocto-
nia solani AG-1.

@ Fruited. O Not fruited.
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Fig. 3. Morphological characteristics of fruit body in different anastomo-
sis groups of Rhizoctonia solani recorded in literature.
1: AG-1, This report.
2-1: AG-2-1, 2-2: AG-2-2, 3: AG-3, 4: AG-4, 5: AG-5, Ogoshi (1976).
6: AG-6. BI: AG-BI, Kuninaga et al. (1979).
7. AG-7, Homma ef al. (1983).
B : Cultural type I B, Oniki (1977).
Table 5. Range of variation of measurements recorded in the literature for the
organs of Thanatephorus cucumeris and allied species
Sterigmata Basidia Basidiospores
Citation
No. Length Width Length Width Length Width
Rice sheath blight fungus
pm pm pm pm pm pm
4 7.8 %a) % # * * Shirai(1906)
(2-)4 4.5-7 2-3 10-15 7-9 8-11 5-6.5 Sawada (1912)
. _ e ~ ~ ~ Tkata et al.
4 2.5-8.4 0.8-2.8 5.6-7-12 5-8 6.5-8.4 4,8-8.4 (1930)
4 4-5.5-8.1 | 1.4-1.8-2.4| 8-11.9-16.3| 6.5-7.7-9.8| 5.4-7.45-9.8 | 4-5.3-6.6 Fukano (1932)
_ = . . ~ _ _ Matsumoto
(2-)4 5-8 2.2-2.7 10-16 8-9 6-10 4-7 (1934)
_ R _ _ B ~ Nakata et al.
(2-)4 4-8 1-3 13-16 6-10 6-11 5-8 (1939)
(2-)4 5-7.7-9 * 9-12.4-14 | 7-8.3-10 [7.36-8.46-9.49| 4.67-5.2-5.92| Exner(1953)
Thanatephorus cucumeris
AHED|EMS8)]| -3¢0 | @914¢28)] (9¢12) [5-19¢-12-14.5)  (4)5.5(-8) | Talbot(1970)

T. cucumeris [Rhizoctonia solani AG-1]

D] 610510 |

*

‘(IG.HM.I(-Z[}‘O)‘ (7.2—)9.1(—11.3)' (5.4)8.5¢-11.D) ’ G4-05.5C¢-1.D } This report

a) Not recorded.
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HF O HFIRFBAROAG-7, I B, /NHEO AG
-5, AG-6 5 &ic 5T AG-1 BiFiEdHof s
U, TREADIESKE STERIL - KBTS O
[V A

AG-1 ik d 5 HED TA BiZ 1 2 BHRETH
D, AREHTTRAERLHR IhTEY, BHF
(1906)16) jb%z( 0)#&%75) %1,3 5,9,11,15) (Ta—
ble 5) Fic, A FRIRE DA & Hypochnus sa-
sakii Shirai 1906'® @7 2/ FEEKR (FHEDL B
OB BB UE 0, Sclerotium irregulare 1. Mi-
yake 1910'%, Corticium sasakii (Shirai) Matsumoto
1934%, Pellicularia filamentosa (Pat.) Rogers f.
sp. sasakii (Shirai) Bxner 1953V, Pellicularia sasa-
kii (Shirai) S.Tto 1955% & ¥ % X% IC[BE DIFEFRD
BB TN T E T RETIE, COEDOELICK
=4O Rhizoctonia solani Kithn 1858 %R 3
T EM—IETE > TN B,

AFEDTFEAOIEMBE I NSDOHEDHD &
Ky 2&, EFRFOREIBIFFFCTH - B,
N, BFREIRARED D OB KREL LT
% (Table 5), FHEEDKE SHBROEMIC L >T

bR BE Wb T 542, Talbot (1970)1® 2
Thanatephorus cucumeris DF-ELDEHELTHY
TVAREMBITIZE~F Lo LT, R sole-
n Kithn AG-1 b{bOBRAMAR S FRRIC, ot
K13 T. cucumeris (Frank) Donk TH 2z & AHER
L7ze

15 =

Rhizoctonia solani Kithn 1858 @ AG-1 IZfhjEd 3
BTk E AL, LEkic X Aok AE
BETUfeo TR TIIRIEER ORI PPYDA (2 »
A% 30g OFRiH-1lc, 7 FU¥ 0.5g, <7}
v bg, BT 5g, R 20g ™D A,

Z DGR, HRW TA (1 2 BHRR) T 6 Hkk,
IB (AL SOHER) < 1, IC T 2 Bk,
i1 9 BRI SEA MR DTER DS TR ST,

FEERDOEEBIVRE IS, R solani AG-1 @
etz Thanatephorus cucumeris (Frank) Donk
1956 E[EEL 720

51 B X &
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