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21
39 2002

2001 10

RNA

Sclerotium rolfsii

ITS

ITS PCR-RFLP

b

10

ITS PCR-RFLP

S. delphinii

ITS-RFLP

ITs

S.rolfsii S.delphinii



Sclerotium rolfsii Sacc. Athelia
rolfsii (Curzi) Tu & Kimbrough
100 500 Aycock,

1966; Punja,1988;Gazaway 1989

28
1911
Sclerotiumdamping- off
Yorinori,
1994
Sclerotium blight,
southernblight,stemrot
Backman 1997

1984

b) S. rolfsii
PDA 9cm

21 (2002)

30%

1990 Cercosporakikuchii (Matsumoto
etTomoyasu) Gardner Calonectria
crotalariae (Loos) Bell et Sobers

11 17%
1995
1990
2000
1990
1962 2000 1984
1999
S.rolfsii
S.rolfsii
S.rolfsii
S. delphinii Welch
2000
S.rolfsii
S. rolfsii
Avise, 1994 S.rolfsii
S.rolfsii
1996
S.delphinii

1962
S.delphinii 1984



S.delphinii
S.delphinii
S.rolfsii  S.delphinii
S.delphinii
S.rolfsii S.delphinii
Bruns 1991 PCR
polymerasechainreaction PCR-RFLP

restrictionfragment lengthpolymorphism  RAPD
random amplifiedpolymorphic DNA
PCR-SSCP single-strand conformation
polymorphism AFLP amplified fragment length
polymorphism
1997

S. rolfsii

MCG mycelialcompatibilitygroup

DNA
RAPD
RNA ITS internaltranscribed
spacer PCR-RFLP
ITS

S. rolfsii 0.5 0.8mm

Saccardo 1911

Punja, 1988
Weresub 1980
1911 1912
Hypochnus
centrifugus (Lev.) Tul Hypochnus cucumeris
Fr., Hypochnus solani Prill.etDelacr.

H.centrifugus S.rolfsii

1919 1 1926
S.rolfsii
H.centrifugus
H.
solani
H.solani
H.cucumeris S.rolfsii Rhizoctonia
solani Kuhn
S.rolfsii 1927
Goto 1930 S.rolfsii
Hypochnus Corticium
S.rolfsii Corticium
C.centrifugum (Lev.) Bres.
C.centrifugum
S.
rolfsii C.centrifugum
Curzi 1932 S.rolfsii Corticium
C. centrifugum Butlerelfia

Weresub 1980
Corticiumrolfsii Curzi

eustacei Weres.&lllman

S.rolfsii Pellicularia

West, 1947 Botryobasidium Venkatarayan,

1950 Talbot 1973 S.rolfsii
Athelia Tu 1978

Atheliarolfsii (Curzi) Tuand Kimbrough
Ginns,1998  Athelia
S.rolfsii (= A.rolfsii) A. arachnoidea
Berk. Julich Julich,

1972



DNA

4 21 (2002)
S.rolfsii
M) @m (um)
75-8x 4.5-5
75%x 5 1911
9-22 x 5-6 6-8 x 3.55
75-9%x 5-6
15-25 x 5-7 7.5-10x 4-6
5-75%x 3.5-5
75%x 5
75x 5 Abtilonstriatm
75%x 5
8x 5
5 16 x 6.6 35 70x 4.6
24 16 x 6.6 35 75x% 4.5 1926
44 16 x 6.6 35 69x 4.4
M1 x 6.4 6.0x 4.4
1927
R16 | 19.0-41.6 x 4.4-7.3 2.2-8.0 5.5-10.2 x 2.9-6.6 Goto
R14 | 19.0-56.9 x 4.4-7.3 2295 5.8-12.4 x 3.7-8.0 1930
R11 | 15.3-30.7 x 4.4-7.3 2.2-73 5.1-11.0 x 3.7-6.6
10-15 x 4-6 4-5 5-7.5%x 2.5-3.75 Curzi
45-6.75x 3.5-45 1932
79 x 4-5 2.5-4 6-7 x 3.5-5 West
USA 1947
11.5-26 x 4-6.5 55-7x 35 PDA+2% Punja
1982
13.1-22 x 4.55-551 | 4-4.65 4-88 x 2.8-5.6 Tu
1992
S.delphinii
Welch 1924 1989 Li 1991
Stevens 1931 Punja 1996 PCR Saiki 1988
S.delphinii RAPD Williams 1990 PCR-RFLP
2 20 30 Tsumura 1995 Yang
S.rolfsii 1989
Takamatsu,1998
1961 S.rolfsii
1927 Harlton
West, 1947 S. rolfsii 1995  Scrolfsii  S.delphinii ITS PCR-RFLP
1961 S.rolfsii RFLP
Boerema 1988 S.rolfsii  S.delphinii
S.delphinii A.bombacina Pers., A.arachnoidea, A.epiphylla
S.rolfsii S.rolfsii var. delphinii Pers.:Fr. Athelia

RNA
Illingworth 1991 Adams 1996
S.rolfsii S.delphinii RNA



S.rolfsii S.delphinii
S.delphinii
(mm)
0.5-0.8 Saccardo
1911
0.5-15
1911
5 1.2-2.1
24 0.8-2.1 1926
44 0.8-1.7
M1 2.0x 1.76
M2 1.65 1927
0.57-1.19 Stevens
0.95-2.99 1931
0.64-1.19 Curzi
1.2-25 1932
10%
0.94-1.24
0.97-1.68
10%
Sr001 1.23x 1.15 Tu
Sr002 1.02x 0.89 1992
Sr004 0.93x 0.86
Sr005 1.19x 1.06
Sr006 1.13x 1.10
Sr007 1.00x 0.92
Sr008 1.10x 1.04
Sr009 1.23x 1.12
Sr010 1.11x 1.01
Sr013 1.20x 1.10 USA
Sr014 1.68x 1.44
Sr016 1.10x 1.08
Sr017 0.97x 0.86
Sr018 1.15x 1.05
Sr020 1.20x 1.15
0.5 PDA,15 Punja
1.0 PDA,20 1996
0.7 PDA,25
0.7 PDA,30
0.6 PDA,35
1.0 V-8, 15
0.7 V-8, 20
0.6 V-8, 25
0.5 V-8, 30
0.5 V-8, 35




6 21 (2002)
S.delphinii
(mm)
1.0-15.0 Welch
1924
Huber
1948
0.80-1.39 Stevens
1.69-6.57 1931
0.70-1.79
1.09-6.57
0.60-2.09
1.69-4.98
S637 0.80-1.29
S637 1.69-5.17
3.0 PDA, 15 Punja
35 PDA, 20 1996
2.4 PDA, 25
2.7 PDA, 30
3.1 PDA, 35
2.4 V-8,15
2.1 V-8,20
2.4 V-8,25
2.1 V-8,30
1.7 V-8,35
S.rolfsii
Punja 2001 RAPD 1996
S. rolfsii
Nalim 1995 PCR-RFLP 18 rind
PCR cortex medulla
Chet,1975
Cilliers 2000 AFLP 1992 1998
S.rolfsii DNA S.rolfsii
Chen 1997
4cm
25 30 10 15
S.rolfsii Goto, 40
1930 Punja 1982 Punja 1983A Tu 1992 1961
Punja 1983C S.rolfsii
S.rolfsii
1912 West, 1947 1964

Punja,1988



Punja  1983B
1968 Smith 1972A Beute 1981 Smith 1989

Smith,
1972B Lockwood,1986 Trichoderma MCG Worrall, 1997
Rizki, 1989
MCG
Linderman 1969 Beute MCG
1979 Punja 1984 S.rolfsii
Punja 1983 B
Leach 1938
r=0.83 0.85 Backman
1981 Rodriguez- 185 MCG
Kabana 1974 Punja 1985 30cm MCG
Rodriguez-Kabana 1975 MCG
DNA Rosewich 1994 McDonald,
lcm 1997 RAPD Okabe 2000
Punja, 1986
Shew 1984 MCG
@
Punja,1985 1)
1990
1992 1994 1999 1994 8 2a 3
Trichoderma Henis 1984 120m
Desai 1999
S.delphinii 10 40%
S.rolsii
Javed 1973 1997 9
2.5km
2b
400m
10 20%
S.rolfsii
2)
0.125%
Shew 1984
Nalim 1995 PDA
S.rolfsii MCG myecelial
compatibility group
S.rolfsii

MCG MCG



(2002)

21

B,C

MCG A,

MCG

barragezone

MCG

MCG

MCG

MCG

MCG



@

11 1-1 1-11
21 2-1 2-21 22
3-1 3-22 78 4-1
4-78 11 5-1 5-11
10 6-1 6-10 32
7-1 7-32 185
Imm
S.rolfsii
MCG 3 MCG A 61.1%
MCGB 18.4% MCGC 20.0% MCGD 0.5%
MCGA
86.4% MCGA 25.6%
MCGB 41.0% MCG C 33.3%
MCGC 25
km MCGA
15 4-64 4-78 MCGB
3 1994 1997
Sclerotium
rolfsii MCG
MCG
MCG A B C D
1994 8
11 0
21 0
19 1
20 32 26 0
1997 9
0 11 0
10 0
32 0 0O O
MCG
@
MCG 24 4 Punja
2001 RAPD
PDB
-20
50mg DNA

Easy-DNA Invitrogen DNA

40 Operon Technologies OPA-
01 20 OPB-01 20 MCG

OPA-09 15 16 19

PCR 50 | 10x Gene
Taq Universal Buffer 1 2.5mM
dNTP mixture 2u |
20pmol Taqg DNA

OPB-13

DNA 50ng PCR %
94 =

36 - 72

44 72

PCR 2%
NuSieve3:1 FMCBioproducts

S TAE

60 0.5pg/ml

wv Sambrooketal.,1989

50mA

&)
OPA-09 15 16 OPB-13
OPA-19

MCG 24

MCGA 12
RAPD MCGA
1-7
OPB-13 900bp
MCGB
MCGC

MCGD

4 MCG RAPD

RAPD MCG
1-2,2-1,2-6,3-3,3-7,3-12, A

4-12,4-47,6-2,6-8, 7-2,7-25

1-7
3-4,3-6,4-1,4-10,4-72
4-23,4-28,4-60,5-3,5-9

o O w >

3-19
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S.rolfsii MCG
15 MCG
MCG MCGA 2.5km
MCG B C
MCG
RAPD

MCG
Smith 1992 Smith 1994

Worrall, 1997

MCG genet
Smith 1992 Matsumoto
1996 Earnshaw

1993 Smith 1994 Katsumata

1997) 5

Anagnostakis

1991 Chen 1996 5
1997

1987 Kohn

MCG A MCGC 1994
MCG
S.rolfsii Nalim 1995

T.ishikariensis Matsumoto 1996

MCG
1-7 MCG

RAPD
1-7

A RAPD
MCG A
RAPD

OPB-13
MCG

Kohli 1992 Jacobson 1993 MCG

MCG

e

OPA-16 ¢ Matsumoto 1996

OPA-09 a OPA-15 b
OPAL9 d - OPBI3 e L Cilliers 2000 Punja 2001 1-7 OPB-13
- 4-28 MCG A
MCG

X 174/Hae
RAPD

RAPD



11

5
Armillaria bulbosa 30ha 26 2 Smith 1992
Armillaria ostoyae 130 x 60m 87 22genets Smith 1994
Helicobasidiummompa 40 x 72m 68 9genets Katsumata 1996)
Sclerotium cepivorum Holland-Bladford 14 2MCG Earnshaw 1997)
_Typhula ishikariensis A10x10 . % Bvee Matsumoto _ _ 1993)
Cryphonectria parasitica 60 x 60m 272 48vc Anagnostakis
1987
Mycosphaerellagramminicola 544 497genotypes Chen 1996
15x 6.1m x 45
Sclerotiniasclerotiorum 63 32MCG Kohn 1991
100 8
S.rolfsii ITS-RFLP
Okabe 1998 Okabe 2000
MCG
ITS-RFLP
S.rolfsii (€))
1
6 S-51 55
S-1 10
ITS PCR-RFLP 1992 1993 S-11 18
S-19 20 S-21
30 1992 1994
1994 S-31 39 1993
1993 1994 1995 S-40
41 1992 S-42 50
1990 S-56 61
2000 S-62 64
2000 1995 S-65 67
1993 1996 S-44, 45
46
RNA
ITS S.rolfsii
White 1990 Gardes 1993 MCG S-56 57 MCG
Harlton 1995 ITS PCR-RFLP S-58 61 MCG
S.rolfsii  RFLP
S.rolfsii 2) PCR-RFLP
S. delphinii  RFLP RNA ITS PCR-RFLP
Harlton 1995
PDB

ITS-RFLP



21

(2002)

S-1

N

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

(CH925-1)
(CH92S-2)
(CH92S-3)
(CH92S-4)
(CH92S-5)
(CH87-52)
(CHB87-53)
(CH91-41)
(CH91-42)
(CH91-52)
(MAFF410049)
(MAFF410050)
(MAFF102020)
(MAFF102021)
(MAFF102022)
(MAFF102023)
(MAFF305344)
(MAFF305545)
(CR-1)

(CR-2)

Alstromeria sp.
Alstromeria pulchella
Solanum mammosum
Solanum mammosum
Phalaenopsis sp.

x Solidaster luteus
x Solidaster luteus
Delphinium ajacis
Delphinium ajacis
Chlorophytum sp.
Cryptomea japonica
Coptis japonica
Glycinemax
Glycinemax
Glycinemax

Arachis hypogaea

Trifolium repens
Glycinemax
Glycinemax
Tricyrtis sp.
Saponariaofficinalis
Eupatrium fortunei
Solanum tuberosum
Limonium sinuatum
Asterpilosus
Gladiolus sp.
Physostegia virginiana

Althaea rosea

1992

1992

1992

1992

1992

1987

1987

1991

1991

1991

1952

1972

1984

1986

1987

1987

1977

1958

1991

1991

1993

1991

1991

1991

10



30

31 (Co0-3501-1)

32 (CoOp-1)
33 (Co-400-1)
34 (Co-Pa-1)
35 (Co-3-2)
36 (Co-Ar-1)
37 (Co-At-1)
38 (Co-Ly-1)
39 (Co-Ne-1)
40 (N191-02)
41

42 (CR-8801)
43 (CR-8923)
44 (CR-9001)
45 (CR-9006)
46 (CR-9007)
47 (CR-9011)
48 (CR-9014)
49 (CR-9016)
50 (CR-9101)
51 (1-7)

52 (3-4)

53 (4-28)

54 (3-7)

55 (3-19)

56

57

58

59

60

Betavulgaris var.cicla
Peperomia caperata
Ophiopogonjaponicus Tokyo
Ajuga sp.

Pachysandra terminalis
Caladium sp.
Araliacordata
Atractylodesjaponica
Licopersicon esculentum
Nerine sp.
Fragariaananassa
Araliacordata
Trapabispinosa

Trapa spp.
Trapabispinosa
Trapabispinosa
Trapabispinosa
Trapabispinosa
Trapabispinosa
Trapabispinosa
Trapabispinosa
Arachis hypogaea
Arachis hypogaea
Arachis hypogaea
Arachis hypogaea
Arachis hypogaea
Tulipa gesneriana
Tulipa gesneriana
Lilium sp.

Lilium sp.

Lilium sp.

1973

1992

1992

1983

1993

1983

1992

1993

1994

1994

1991

1988

1989

1990

1990

1990

1990

1990

1990

1991

1994

1994

1994

1994

1994

1995

1995

1995

1995

1995

13

10

10

10

10

10
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21 (2002)

61

Lilium sp.
62 (W2)

Citrullusvulgaris
63 (B12)

Glycinemax
64 (Y1)

Polymniasonchifolia
65 (F-1)

Eupatorium fortunei
66

Arctium lappa
67 (1-1)

Selaginellatamariscina Saitama

1995

1994

1994

1994

1994

1995

1992

10

10

/
//IGS ITS
/
RNA ITS ITS
ITS
-20 @)
50mg DNA 700bp PCR
Easy-DNA Invitrogen DNA 7 Al Hpa Rsa Nde
ITS 1 ITS 4 ITS ITS
5.8S DNA ITS 8 Harlton
White 1990 6 PCR 50u | 1995 Al A2 H1 H3 R1
10x GeneTaqUniversalBuffer R3 M1 M4 Rsa
5 1 2.5mMdNTPmixture 2ul
ITS 1 40pmol ITS 4 40pmol RO 7
GeneTaq DNA ITS-RFLP
50ng PCR 94 67
94 - 55 15 A2 H3 R1 M2 38
- 72 30 A2 H3 R1 MS3 11 Al
72 10 PCR H2 R2 M4 A2 H1 R3
Alu Hpa Rsa  Nde Mbo Sau 3Al M2 10 A2 H1 RO M1
37 8
0.5py g/ml Harlton 1995
2% NuSieve3:1 FMCBioproducts XV XIV  S.delphinii
S TAE
50mA 60 Sambrook 1989 Harlton 1995
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ITS PCR-RFLP
bp
Alu Al 470,120, 90
A2 470,360, 120,90
Hpa H1 700

H2 550,140
H3 700,550, 140

Rsa RO 700
R1 700,570, 110
R2 570,110
R3 700,550, 140

Nde M1 430,160
M2 430,230, 160
M @ X 174/Hae M3 430,160, 130
S-22 S-42 S-43 M4 430,230
S-17 S-41 S-56
S-8 S-12 700bp
PCR ITS
@
ITS-RFLP 9
Alu | Hpa |l
1 2 3 45 68 7 8 M1 2 3 4587 8 10 36 PDA
28
PDA
5mm
10 36
40
Asa | Nde ||
12345678 M12345@86TS2S38 NIHImagel.61 ResearchServices Branch,the
National Instituteof Mental Health,theNational
Institutes of Health Analyze
Particles
— . e .
@
10
S-22 , S-42
S-43 . S-17 15
S-41 . S-56
S-8 , S-12
M @ X 174/Hae 9

Alu Hpa Rsa
Nde ITS-RFLP 30 10



16 21 (2002)
Sclerotium rolfsii ITS-RFLP
ITS-RFLP
A2,H3,R1,M2  S-2,3,4,6,7, 10, 13, 14,15,21,22,24,26,27,28,29,30,31,33,34,
35, 39,42,46,47,48,49, 50,51,52,53,54,55,62,63,64,66,67
A2,H3,R1,M3  S-1,5,9,18,23,25,38,43,44,45,65
Al,H2,R2,M4  S-17
A2,H1,R3,M2  S-32,36, 37,41,56,57,58,59,60,61
A2,H1,RO,M1  S-8,11,12,16,19,20,40
10 36 10 23 33
(RFLP ) mm (RFLP ) mm
10 15 20 25 28 33 36( ) 23 25 28 30 33
S35 ( ) 10 53 01 04 60 133 00 S22 ( ) 138 183 189 219 184
S-24 113 86 120 121 69
S-46 ( ) 00 49 7.8 188 229 201 22 ( )
S-26 ( ) 140 154 161 170 151
$63 ( ) 10 6.7 93 21.0 272 251 62 s30 ( ) 158 184 210 217 150
S1( )00 28 44 104 113 97 20 5-35 ( ) 118 79 106 109 167
S-18 ( ) 00 51 72 157 183 137 29 S-46 ( ) 139 172 193 199 16.3
S-45 ( ) 08 80113 214 247 236 50 S54 ( ) 172 209 232 248 208
$-32 ( ) 00 28 34 119 116 100 0.0 S-63 ( ) 153 167 194 238 140
S-56 ( ) 00 47 51 137 173 158 3.0 S1( ) 161 191 196 219 162
S61 ( ) 22 91116 204 233 148 17 S32( ) 96 131 142 139 99
S41 ( ) 152 190 210 227 162
S-11 ( ) 00 04 13 89 142 11.3 00
S56 ( ) 133 199 229 249 189
$19 ( ) 00 27 67 118 131 108 0.1 558 ( ) 137 184 203 204 124
S-40 ( ) 01 41 50 101 151 130 1.0 60 ( ) 158 183 204 201 56
11 10 36 12 23 33
(RFLP ) mm (RFLP ) mm
10 15 20 25 28 33 36( ) 23 25 28 30 33
S-35 ( ) 157 2.02 1.92 256 2.69 1.84 1.45 S-22 ( ) 19 183 181 144 204
S-46 ( ) 1.93 2.37 221 2.49 187 1.59 S-24( ) 200 231 242 165 1.50
S-63 ( ) 217 1.92 163 153 1.19 0.95 5-26 ( ) 129 163 140 221 241
s1 ( ) 300 215 202 157 173 S-30 ( ) 162 184 190 187 124
18 ( ) 8.63 2.60 237 2.54 S35 ( ) 163 211 182 160 1.00
S-45 ( ) 1.93 2.37 221 2.49 187 1.59 S-46 ( ) 15 192 185 166 119
532 ( ) 3.40 4.21 3.00 413 2.81 247 S-54( ) ler 183 178 167 214
S-56 ( ) 3.47 2.29 3.42 2.89 2.70 347 S-63 ( ) 1% 172 151 142 104
S-61 ( ) 3.75 2.18 3.05 3.17 3.25 3.11 s1( ) 203 234 206 172 124
S11( ) S32( ) 485 319 323 225 123
S-41 ( ) 303 270 275 205 176
$19 ( )
S-56 ( ) 166 216 210 172 184
S-40 ( ) 4.06
S-58 ( ) 443 275 369 274 154
S-60 ( ) 356 290 334 221 294
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ITS PCR-RFLP
ITS-RFLP
S.rolfsii
ITS-RFLP
S.rolfsii
Harlton 1995
S.rolfsii 35
Chowdhury
1993 Punja 1996 33
73%
MCG
ITS-RFLP
Xl

LW 000,08, 00
E=LL R R )

FRAFON 00, 0,0,0,50

e Lo, Fd

21 (2002)

Harlton ,1995

4 ITS-RFLP

Punja

RFLP

ITS-RFLP

12

WA 100,00
I 00,0

— T, (5,000,000
Sy e =W R, 0L
|; R e

\ R
WAL L0 D

ad

12 ITS-RFLP

S.rolfsii
S.delphinii
S.delphinii
S.delphinii
1996
S.delphinii  S.rolfsii
Rsa
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S.delphinii S. rolfsii
Chowdhury 1993 Punja 1996 Nde
ITS
S.rolfsii S.delphinii
S.rolfsii
S.delphinii S.rolfsii
Harlton 1995
ITS-RFLP PCR-RFLP ITS
S.rolfsii S.delphinii ITS
ITS-RFLP Hpa Rsa ITS-RFLP ITS-RFLP
Nde
RFLP
RFLP Harlton
RFLP 1995 Adams 1996  S.rolfsii  ITS
H3 H1 H2
R1 RO R2 M2 M1 M4 Nalim 1995
7 H3 R1 M2 ITS
ITS ITS 686bp
ITS-RFLP
ITS-RFLP
H3 R1 M2
ITS
ITS-RFLP Okabe
2001 S.rolfsii
ITS Wessels
1976 S.rolfsii
ITS-RFLP Punja
S.rolfsii 1983A
S.delphinii
RFLP RAPD
ITS-RFLP
@
iy
RNA ITS PCR-RFLP S-1 S-26 S-32 S-63 S-26
S-63 ITS-RFLP S-1 ITS-RFLP
Harlton 1995 S.rolfsii S-32
ITS-RFLP

Hpa Rsa



20 21 (2002)

2)
PDA Masuda 1995
PSB 100ml 63H S-63
25 100
PSB 25 20 30
MS 50mM maleic acid/0.5M sorbitol, pH5.8
Arima 1995 150mg
13 1ml 28 30
4)
3000rpm MS
PCR-RFLP RAPD
1.0 3.0x10° /ml 10u |
5ml Difco PDA 39¢ DNA
1809 1L RAPD ITS PCR-RFLP
42 6cm
23 28 50 PCR-RFLP RAPD RAPD
3-4 S-52
PDA
50ug/mi 33342 MS @)
MS uv 1)
S-63
50pg/ml 33342 13
Nelson,1994 Nakagawa 1989
% 0.1%
3) Nakagawa
S-63 % 0.1%
63H
13
0.19
1% YC 3.25x 10° 1.25x 10
YC 1% 6.00x 10° 4.25x 1d
1% YC 0.1% 20T 2.75x 10° 6.25x 10
1% YC 0.1% 1.33x 10° 3.13x 10
1% YC 0.1% 3.75x 10° 6.25x 10
1% YC 0.1% 5.50x 10° 1.10x 16
? 1.50x °10 1.35x° 10
a) Nakagawa (1989) 1% YC 1%

0.1% 0.1% 0.1%
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1% 0.1%
13
S-63 212
63-21 63-40 63-76 63-126 63-136
63-147 63-195 63-205 14 15
S-1 S-26 S-32 15 S63[ a b(
10 20 35 ) 63-76(c) 63H1(d)
100y m
4
2)
63H 63H1 63H2
63H3 63H S-63
14 15 63H
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Genetic variation in Sclerotium rolfsii

IkukoOkabe

Summary

The isolates of Sclerotium rolfsii Sacc [teleomorph: Athelia rolfsii (Curzi) Tu & Kimbrough]
from Japan were divided into two groups by their ecological characters. One group caused southern
blight disease of leguminous crops and other plants in southwestern regions of Japan in summer or
early autumn, while the other occured in the central to northern regions and infected ornamental
plants in spring or early summer. To reveal the genetic variation in S. rolfsii, molecular genetic and
morphologicalcharactersof Japanese isolates were studied.

The S. rolfsii population in each field consisted of one to three MCGs (mycelial compatibility
groups), and the same MCG was found in two sites 2.5km distant. With oneexception,most isolates
of the same MCG showed the same RAPD patterns, suggesting that they were clones. The major
MCGs persisted for more than three years. It was implied that genetic exchanges and sexual
reproduction seldomoccurin S. rolfsii population.

PCR-RFLP analysis ofITSregions of ribosomal RNA gene cluster showed genetic variation in S.
rolfsii isolates from different regions in Japan. The isolates were classified into five groups by the
combination of the Alu , Hpa ,Rsa and Nde patterns. Groups 1 and 2 were distributed in
thesouthwestern region ofJapan, and groups 4 and 5 found in thecentral to northeastern regions, e.
g. Hokuriku, Tohoku and Kita-Kanto. Theonlyisolateofgroup3wasfromlshikawa,centralregionof
Japan. The RFLP patterns of group 1 were identical to those of group from U. S. A. and south
Asia, and the group 3 corresponded to group in Nepal. The group 4 showed the same patterns as
those of S. delphinii Welch from U. S. A. Groups 2 and 5 were newly found, and group 2 was similar
to group 1, whereas group5wasclosetogroup4.

In morphology, groups 1 and 2 were similar to S. rolfsii isolates from U. S. A. and south Asia,
producing small, sphelical sclerotia. Groups 4 and 5 formed large sclerotia with irregular shape, and
resembled to S. delphinii. However, the sclerotial size of group 4 decreased with increasing growth
temperature, and thedifferencebetween groups 1 and 4 becamelessdistinct.Thegrowth temperature
response did not vary among the RFLP groups of Japan as much as that between S. rolfsii and S.
delphinii in foreigncountries.

Twohomokaryons wereobtainedfromaprotoplast and a hyphal tip of the isolateofgroupl.They
showed the same PCR-RFLPpatterns of those of groups 3 or5.Thehomokaryonsweremultinucleate
(4-6 nuclei/cell), lacked clamp connections and differed with each other and from their parent in
RAPD patterns. The sequences of ITS regions ofthehomokaryons were also similar to groups 3 or 5
suggesting that group 1 contained two types of ITS regions. It was also implied that there were
genetic exchanges between ITS-RFLP groups, and that ITS heterogeneity in the group 1 originated
from heterokaryosis betweengroups3and5.

Heterokaryons were not obtained by pairing the two homokaryons. Buller phenomenon was not

observed, either. However, anastomosis (imperfect fusion) occured between the isolates of different
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ITS-RFLP groups, suggesting the five ITS-RFLP groups belong to the same anastomosis group.
Anastomosis was also observed between Japanese isolates and S. delphinii or S. rolfsii from U. S. A.
It is concluded that five ITS-RFLP groups from Japan belonged to the same biological species.

TheJdapanese ITS-RFLP groups 1, 2 and 3 areclose to S. rolfsii group, and Japanesegroups 4 and 5

are similar to S.delphinii group.
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