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I # 2

5 VA IR D B 1k Rhizoctonia solani KUHN
DZIc BT, 2% Rhizoctonia D35, HBED
BEALRT v A BERORESR S5 LRSS
T35, —7, 28 Rhizoctonia ¥, R. solani LIJFj
R BARRAIC X > TEROEBICY T bR, ThET
CHE IR CEELREED, thThuTFhhOwk
MAHCBLCWA Z EARE IR,

AR, BEBET v OBREISOME IR
2% Rhizoctonia OWEFMEEE, Kb EINRLDF v
FA BT BRER IOV TRA L b D TH D,

FEYET b b, WEERFRLMFHHE K
Bl Bh ot - B oBYEbT,

. MEEXTHE

28 Rhizoctonia O538ERT 1976 48 & b 1981
¥ TOMK, M ER L OCE 24 ST oK E
BT vy 4 CTRELIBEREZIERL, EErib
Rhizoctonia B4 58 L1, 4 BEL7# Rhizoctonia
13, ¥ AR X OB ERT, S8 Rhizo-
ctonia (R. solani) & 2 ¥ Rhizoctonia {4yt iz, A
72-C1L 43 Sy BERE D 2 8% Rhizoctonia iR Lic,

BREAOHEBREFN HEEIhiz 28 Rhizoctonia
DEHkY, A8 oL, HELCRERFBET
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WL, BWES OHEYRES, B Lch DiRF—
PELL, Lih-odbORBRE LT #4B8T~T
OEIDEA X b, BESTi. PWT, ThbOHD
HFE#EL, OGosHI 6 O LIz 28 Rhizoctonia
DEREATE (AG-A~AG-0) DR FEH: & REXEE
b TR L, BEAMEOREYBE L THORERTT
7s o7

EROBEKOEHE LAHORBHREEREY, PDA
ET25°C, 3~14 AR L, BRIE, EEoaH K
HRE SR O, R OF &, KO & BREL I~
e, HEORERCOWT, RBRE (EAMERE
[ N A

EetttoEs #HRA B K oWT LBEED X
D, SERMROME LRSI, HiHEIC IR =+ 2
Y v I A 270z - AEREHE Y, BE% 0L
By, HEHEIETOL2%, 1kg/em?, 15HIEER
BLU TR, gERiEiR (16~19°C) ¢f1 - e,
BEMORE U Shegrb EhFh 3 By
SO, 15 35 L U8 25°C sy BIRIE ORBR R T e o 1.
#500mé, =2— v - 15mé, KK 100 mé &5 H
WL, K EREE B L, 25°C TR L OB & L.
2R, B L BEDAOHETCRAEL, FIA
Fu7hy 7 @Tem) KARK, ZThieT vy 1 fifl
[h—=xHe/,| #15RFEL, 5B IV CE
&, 7 v BEEERRY AR LESOEEL,
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2 BEBFREH .

W, BE R@o—BeBEoLbhs b 0), &
i (RHABSACBERZLh s RcBEoLbh
5% D), IR (FEIERT S O RFEIIN) T
oo RT3 RE & Lice WREIAERCIENL Bl
EL, BEEORBOBFELTE N T Vvir4A hbayl
Xhiz R solani AG-1 3 L0 AG-4 0 2 Fkk & 3R
ELTCHV,

T, ThERHRE OREE R &HT CHEERR
BT 010, REFHL (KFERL 150 g ik 140 m4, JEHE
0.1g %Mz, 120°C 30 43 B EFEE) w 25°C, 7~14 A
HAEYHEELLLOVAERL, chr B lkg e
Llg 0#EETILBAE LD BEBIIC DD, T v
ABEEL, E=— A~ AN (FHEE108C) Tl a
BEH LY, LELLEROAECUMREOREY
fite ot

L. £ B # 8

2¥& Rhizoctonia O3EE L4 EHE 5 X
Hic 107 ¥k © Rhizoctonia BE D 5 b, 438k 2 284
Rhizoctonia TH -1z,

2§ Rhizoctonia OERBEICEIEERN 43 K%
MRS K2R £0 5 B4, G-1, G-2,
G-3, G4, G5 DO5SPRHITBENTER, BhD2
BT h ok s bERBA Ltk ole, ZOSHO
KFEHa OcosHI 57 0 AG-A~AG-0 o Fhk: &
XHE LT, BEARAMSABELLE B, G-1ik AG-E,
G-2 11 AG-1, G-3 3 AG-A, G413 AG-K, G-5i1
AG-C Thaz &2 B Uiz (Table 1), Eh D28
1 AG-A~AG-0O T h & SEREEG Lisd o1,
AG-E, AG-1 K BTHEkA % L, DT AG-A, AG-K

Table 1. Anastomosis groups of binucleate Rhizo-
ctonia isolated from sugar beet seedlings
of the paper pots raising method

Group  Anastomosis group* No. of isolates
1 AG-E 11
2 AG-1I 12
3 AG-A
4 AG-K
5 AG-C 3
Unassigned 9
isolates
Total 43

*  Anastomosis group reported by OGOSHI et
al. (1979)

CHh, AG-C i3 ich-iz,

EBRORMEE G-1~G-5 oicoWT, BRIE
25°C i W1 2 EAMREE, EEORH, KTFEADE
B, B OFEYHIEEY Table 2 R L, B
Sl G-2 (AG-T) 3% » & 3824, G-1 (AG-E) 2%
5 EBIRL, RFORMICS - T, BRBREE IR
CroTHEERENSHD, G-1(AG-E) 2 18 mm/day
TE» 5D XL, G2 (AG-T) 137 mm/day, G-5
(AG-C) 1z 8 mm/day CE Mo, G-3 (AG-A), G4
(AG-K) 3+ DT H » 1o EDEHL G-1(AG-E)
PABBCER LD, MOFOERIEL, H~EAT
Bolee KTEARDEE, WITEROFEIBHC X -
TR T,

BEZOWRIC2\WT4B E, G-1 (AG-E), G-3(AG-
A), G4 (AG-K) cHEBx BT AE 1S OXf
L, G-2 (AG-1) & G-5 (AG-C) OB #HITT<THR

Table 2. Mycelial characteristics on potato-dextrose agar of 5 anastomosis
groups isolated from sugar beet seedlings

Hyphal diam. Growth rate

Color of

Abundance of

Group (m) (mmj/24 hr) colony aerial mycelium Zonation
LaGem)  reseswer MabyboeoSigtie g
2(AG-1) 5.3:20.2 7+l Wt}z)it;ellow Slir;glgctletr(:lte Ali)srzztenotr
3 (AG-A) 6.1+0.2 13+1 White Slight Absent
4 (AGK) 5.6:£0.4 1242 White Slight to Absent
5(AG-C) 5614 86 Wt}cljt;ellow Slir;gu})lttietrzte Azsr?;notr

Cultures were incubated for 3-14 days at 25°C in the dark.
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Table 3. Sclerotial characteristics on potato-dextrose agar of 5 anastomosis

groups isolated from sugar beet seedlings

Group Rate ?;)S'I'* Color mli)’i:\meter (/::;)x. Location Type
LaGm) ms  Lmthowgg g Awiled Lo
2 (AG-1) 0.0 _ — _ _ —

3 (AG-A) 25.0 White 0.3 1.4 Aerial Loose
4 (AG-K) 571 White 0.1 1.4 Aerial Loose
5 (AG-C) 0.7 — — — -

Cultures were incubated 2 weeks at 25°C in the dark.
* Percentage of isolates that formed sclerotia.

Mycelial growth rate (mm /day )

»ny
[=]

15

= v T =T T

5 10 15 20 25 30 35

Temperature (C)

Fig. 1. Mycelial growth rates of 5 anastomosis groups of binucleate

Rhizoctonia isolated from sugar beet seedlings.

Table 4. Basidium and spore dimension of perfect state
formed by isolate 54D14 of AG-C

Basidium Basidiospore Sterigma
Isolate Length  Width Length  Width No. Length
{prm) {prm) (¢#m) (frm) (#m)
54D14 12.8-16.0 7.9-11.0 7.9-12.0 40-60 (3) 4 43128
(132410)  (10.0+0.8) 9.6406) (4.940.2) (8.715)
Ce:g“j;fggfj;;‘fl 12-14 75-11 6.5-95 46 9-12

Cultures were incubated primarily on potato-yeast extract-dextrose agar at 25°C, then covered with

Kiyokawa-subsoil autoclaved (1kg/ecm, 1 min), and incubated at room temperature (16-29°C).
* PARMETER et al9
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Table 5.

Pathogenicity of 5 anastomosis groups of binucleate

Rhizoctonia on sugar beet seedlings at 15 and 25°C

Percentage of diseased seedlings of sugar beets

15°C 25°C
Group Isolate
Slight Heavy Pre- eag%*POSt_ Total Slight Heavy Pre- eag%*POSt- Total

1 (AG-E) RH-155 7 42 0 0 49 7 22 33 0 63
54D 26 8 28 0 0 36 19 15 19 7 59

55D 36 2 71 0 0 74 13 27 0 7 47

2 (AG-1) 54D09 0 28 0 0 28 15 0 4 0 19
54D19 0 3 0 0 8 9 9 0 6 24

54D21 3 9 0 0 13 0 0 0 3 3

3 (AG-A) RH-106 13 9 0 0 22 7 48 0 3 59
53D12 41 0 15 0 56 14 21 0 14 50

55D03 27 9 0 0 36 7 39 0 7 54

4 (AG-K) 55D33 16 13 0 0 29 7 7 22 4 41
55D45 10 21 0 0 31 7 4 19 4 33

56D17 22 7 0 33 7 18 0 0 25

5 (AG-C) 54D14 3 0 0 0 3 3 10 0 7 20
54D25 5 3 0 0 8 0 11 7 0 19

56D13 4 33 0 4 41 7 4 11 4 26

AG-1 RH-4** 15 30 11 0 56 15 22 0 0 37
AGH4 R H-74%* 11 22 22 11 66 0 0 96 0 96
Control 0 0 0 0 0 0 0 0 0 0

* Pre- and post-emergence damping-off.

L7s#r o o (Table 3),
HRONRE#H R o, 5, 10, 15, 20, 25, 30, 35°C ¢
DEAEEY RSB E, G-1 (AG-E), G-2 (AG-I), G4
(AG-K) Tl B HEN25°C e b b Dreit L, G-3
(AG-A), G-5 (AG-C) T13.30°C T » 7= (Fig. 1),
SeHROTER 1EEC L sEL R ERS
#3R, G-5 (AG-C) i JB T4 Hitkk 54D14 D 2 pie iR
M Uic, TOBTBIIBIEEF <, Ceratobasidium
EHESh, BT W BTRTOME KExsn
%, C. cornigerum ROGERS? k[R5E Xh iz (Table 4),
FUHAFHINTEREE 7oA TEA SR
ANt 2 ¥ Rhizoctonia 15813, 7 v A2 LT,
FEHCHREROE L DONDBIEEAERFER DIV D
FTho7 (Table 5), VDL, 7 v 47 HKRE
LT B RT3 R solani AG-1 3% 3 AG-4
WL T 5 RRR AR L, Bl R &, KEEORK
X1 15°C T4 25°C TH, G-1(AG-E)>G-3 (A)>G-4
(K)>G-5 (C)>G-2 (1) DIETH -1z, G-3 11 25°C Tit
G-1 W RFRE LR Lic. BEMORE TR L, —
3z 15°C & b 25°C TRIFVZERIC H - 1288, £O

** Rhizoctonia solani isolated from sugar beets.

EIIKELL DT h T,

K==y AROEFERBRIC Bv-Th, G-1(AG-E)
2 o & BRFEENE L, 647 DTFEARR LI, Th
oW T G-2 (AG-T) 2207 ORFFRERLI, Db
T G-3 (AG-A)>G-4 (AG-K)>G-5 (AG-C) DIFHTH

27

v. & =

2 §% Rhizoctonia [IFHEMBLIES D\ ZHHEED S
EHECOEINE2,2: 300 0F BT RREDH
b DDV TIIBRE ST\ IRds 5 tz, OGOSHI 57
BHNETHEEX N 2% Rhizoctonia 1\, R. solani
LR EARA DR X - CTHIZh BT L&KL,
ZOPCEELHYRIREN S EhD © L a#E L,
DT, BURPEE 52 Ltk CHEES NS 2 #% Rhizo-
ctonia DEARATLHE Lico RRLV LY » 774 €
WEOBRDOFIERD, FLBAR - RAD 125 » Hea 3K
BIEED, WThd 28 Rhizoctonia AG-A & rn 2
ERWRE L, 23% Rhizoctonia DIRFABT B0 b
AHEHIRBFED T B,
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PHESS 1, 7 v THILHME» CRRE O MY
515 &, R solani LA 28 Rhizoctonia INEHRIT
X R, B EE BV TII g E Rhizoctonia ©
50% L\ k#w s, FEREDETHC LS L. Le
L, ohb 28 Rhizoctonia HMilTHBH ML B 2T
Ehigh o7z,

KRB I\ C, 28 Rhizoctonia MNEEHEI e
2, ThbIEBE—EH T, HAMEOREND,
AG-A, AG-C, AG-E, AG-I, AG-K 0 58t bt -
TWAZERH L i Ehic, AG-A i3 R candida
YAMAMOTOM), R. fragariae HUSAIN & MCKEEN?)
ThHbh, 1 FTORBERE L LTabRTWBA, HiE
ET A ENERE LRI TLO L LTHRESh
TV AW, KEBLT v A Tl b SR
HEX 7oAt (Table 1), £ OBFEHLFEA » 7 (Table 5),
AG-E 37 v 4 T LUREMA { (Table 5),
FREHECOBIR L Z b, Ty A IHIRE
LTERATERCDDTHSH S, RBBHIFHLD @
roC TEHEEREARTERELBEIRCLOT
HDo AG-T 12 » & bEHE SRS hIR, £ORK
Btz AG-E wH~TE» 5 72,

B, 7 v/ HKEEE T PCNB X0 Fr3
VAV FV S AR HFAER L LTV BR TV,
SANDERS 51943, i EToORETCIIHBL, 28
Rhizoctonia ©» PCNB JEZHIIERIC L » CIFEICR
B EEBEL TS, FLEBR I - TN £<Aa
VKT AR RS S LA BME IR TE Y, &
BEELCHERA IR AEH X ¥ 5 2% Rhizoctonia
ORFWEZHSTEDERSEAS 5,

2% Rhizoctonia D54 iz Ceratobasidium iz
BT EEhtwal, AG-C e oBIZEN 6, &
#3 Ceratobasidium g1, C. cornigerum & [R5
=¥ (N

V. # T

1976 4 1 » 19814 % coffic, JLEHEHHMT 0&E
HOTFT v A REBE T CRE Lc¥Iiimk L v, %
B X o C 107 D Rhizoctonia BEY 8L, &
oD 55 A3 ¥ 2 8, Rhizoctonia Th -1z, 438D

5% AL BRIY G-1~G-5 0 5 OB K B 4 bt
2, TOSHERERS OFAMAT L LiIcE 25,
G-1=AG-E, G-2=AG-1, G-3=AG-A, G-4=AG-K,
G-5=AG-C THBHZ LHHM LI, AG-E, AG-Ic
BIEks %L, 2wt AG-A, AG-K th b, AG-C

B E» ot B D2HRIIFIBLAAH TH D, KT
DOWTATEE LIRE, BEONE, BEROTN LT
N T NI, AG-C BT 1Tk X » U5
LR AP L, Ceratobasidium cornigerum ROGERS
ERES N, 7 vy A F RT3 Hik AG-E
CETHERD S - £ L, 23uwT AG-A, AG-K,
AG-C, AG-I DITH -t
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Summary

Hyphal anastomosis was studied among isolates
of binucleate Rhizoctonia from diseased sugar beet

seedlings, which were raised in the paper pots and
collected at Tokachi district in Hokkaido. Of 107
isolates of Rhizoctonia isolated, 43 were binucleate
Rhizoctonia. On the basis of pairing, 41 of 43
isolates were divided into 5 anastomosis groups
(G-1~G-5). G-1, G-2, G-3, G4, and G-5 corre-
sponded with AG-E, AG-1I, AG-A, AG-K, and
AG-C, respectively. AG-E and AG-I were most
frequently isolated, followed by AG-A and AG-K.
AG-C was rare. The rest 2 isolates were not
assigned any of groups. Growth rates, cardinal
temperatures, colonial appearances, and formation
and morphology of sclerotia were studied. One
isolate belonging to AG-C developed the perfect
state and was identified as Ceratobasidium corni-
gerum ROGERS. The isolates of AG-E were highly
virulent on sugar beet seedlings both at 15 and
25°C, followed by AG-A, AG-K, AG-C, and AG-I.



