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(Pyricularia spp.) (Oryza sativa L.) [Setaria
italica (L.) P. Beauv.] [Eleusine coracana (L.) Gaertn.
(Triricum aestivum L.) [S. viridis (L.) Beauv.]
(S. faberii Herrm.) [Digitaria sanguinalis (L.)
Scop.]
Magnaporthe grisea
Pyricularia grisea (Barr et

al. 1977; Rossman et al. 1990)

Couch Kohn(2002)

M. oryzae

P oryzae

(Tosa et al. 2004; Hirata et al. 2007)

M. grisea (P. grisea) M. oryzae (P. oryzae) 2

M. oryzae

pathotype( ) (Kato et al. 2000; Tosa et al. 2004)
(Panicum miliaceum L.)
(Lolium perenne L.)
pathotype Oryza Setaria Panicum Eleusine

Triticum Lolium pathotype (Kato et al. 2000; Tosa et al.



2004)

pathotype

Eleusine pathotype (Kato et al. 2000; Tosa et al. 2004)

Eleusine pathotype

M. oryzae

M. oryzae

(Chen et al. 1995; Don
etal. 1999a, b ; Kumar et al. 1999; Levy et al. 1991, 1993; Xia et al. 1993, 2000; Park et

al. 2003, 2008; Roumen et al. 1997; Zeigler et al. 1995; Suzuki et al. 2006, 2007,



Brondani et al. 2000; Correll et al. 2000; George et al. 1997)

(Dobinson et al. 1993; Hamer et al. 1989; Kachroo et al. 1994, 1995; Leong et al. 1994;

Nakayashiki et al. 2001; Farman et al. 1996a) DNA

DNA

(Chen et al. 1995; Don

et al. 1999a, b; Kumar et al. 1999; Levy et al. 1993; Park et al. 2003, 2008; Roumen et

al. 1997; Zeigler et al. 1995; Xia et al. 1993)

(Couch et al. 2005)

(Don et al. 1999a; Sone et al. 2007)



( 1928; 1977; Lamey 1970; Manandhar et al.

1998; Sesma and Osbourn 2004)

C )

1928)

1 4 ( 1928)

(Fig. 1)

Setaria
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Setaria (Dekker 2003)

2 (2x =18)
4 (4x =36) (Dekker 2003) Setaria
125
(Dekker 2003)
(2)

(Borromeo et al. 1993;

1980; Levy et al. 1993; 1996; 1981; Mackill 1986)



Setaria pathotype

(Nishikado 1912; Kato et al. 2000)

Couch Kohn(2002)

M. oryzae

DNA

oryzae (

(

1998)



2-1.
M. grisea
P grisea
Couch
Kohn(2002) Magnaporthe oryzae
Pyricularia oryzae

(Asuyama 1963; Kato et al. 2000; Tosa et al. 2004; Nishikado 1917)

Nishikado(1917) 6

P, setariae Asuyama(1963)

P, grisea Kato(2000) (



Bambusideae) 85

[Eragrostis curvula (Schrad.) Nees.]

pathotype

pathotype

Kato(2000) 3
Setaria pathotype( ) Kato(2000)
G10-1
DNA RFLP(

scRFLP) RFLP

[CC(Cultivated cereals) ]

pathotype

1 Tosa (2004) Kato
(2000) pathotype
Couch Kohn (2002) M. oryzae
Tosa  (2004) Couch Kohn
(2002) PCR-RFLP

S-tublin



M. oryzae Hpa 2
(188 362bp) M. grisea P grisea
Magnaporthe | Pyricularia Hpa 1
PCR-RFLP M. oryzae

Tosa (2004)

Kato (2000) M. oryzae
M. oryzae

RNA ITS( , IDNA-ITS)

Tosa  (2004)
Setaria pathotype M. oryzae

Kato  (2000)

oryzae

M. oryzae



2-2.

2-2-1.
15
11
L) )
(Cenchrus ciliaris)
22 (Table 1)
“SA05-” 2005
Kusaba  (2006)
KANSV1-4-1
4 (NRSI3-1-1, NNSI3-2-1, IN77-16-1-1
(Tosa et al. 2004)
PCR-RFLP
oryzae
14 M. oryzae
2-2-2.
(SA05

13

(Avena sativa

(Leersia oryzoides), )

(Sasa sp.)

2

IN77-20-1-1) 18

rDNA-ITS

(Couch and Kohn, 2002)

14 M.

(Tosa et al. 2004)

M. oryzae

Y93-164a-1
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(MATI-1) F1-63 (MATI-2) 2 Y93-164a-1

M. oryzae
F1-63 Y93-164a-1 M. oryzae
Y93-245d-1 F1
4cm
22 30
5 0(
) =( ) 1(1-10 ) 2(11-50 ) 3( 50 )
) ()
Itoi  (1983) Y93-164a-1(MATI-1)
MATI-2
F1-63(MATI-2)
MATI-1 2
2-2-3. PCR-RFLP
DNA Luo (2005)
DNA PCR [-tublin Couch Kohn
(2002) Hpa

1.5



uv PCR
2-2-4.
Kato  (2000) pathotype
5 (7 , 021, 036, 046,
049, 057, 06 066; , R) 9 ( 2
) , 51, , , , Pi1 No4
L) ( ) ( ,PM )
7 (021 036) (046) (049) (057)
(06) (066) (Fukunaga et al. 1997)
5 ( ) ( )
( ) (Lolium multiflorum
L.)( ) 7 3
Luo (2002)
26 20
7 5
0( ) I( ) 2( 3mm ,
) 3( 3-5mm )
4(5Smm , ) 5( )
0 1 2 3 4 5

2006 4 9 2



2-2-5. sSCRFLP

DNA EcoR Hind
0.8
DNA scRFLP Skinner
(1993) 14 RFLP CH-131H CH4-116H

4-22 CH2-90H CH3-73H 4-14 4-20 CH3-33H CHS5-61H CH4-5H CH3-122H

CH4-131H CH2-32H CHS5-75H
NEBIot Phototope Kit
(Luo et al. 2005)
(D (0)
Nei and Li(1979) (F)

F =2Nxy / (Nx +Ny)

Nx Ny X y Nxy

NYSYSpc

UPGMA (Rohlf 1998)



2-3.

2-3-1.
13 13 (SA05 ) 26
Y93-164a-1(MATI-1) F1-63(MATI-2)
(Table 1) 19
7
2 ( , SA05-63; , SA05-101) F1-63
MATI-1 5 ( , SA05-40, -56
-75; , SA05-51 -124)  Y93-164a-1
MATI-2 7
SA05-40 -63 2
(KANSV1-4-1 NI913) 24
Kato  (2000) Tosa  (2004) KANSV1-4-1
NI913 G10-1(MATI-1) Z2-1(MATI-2)
NI913 72-1 (
, 1) KANSV1-4-1
2-3-2. PCR-RFLP
Couch Kohn(2002) [-tublin PCR-RFLP
28 4 (NRSI3-1-1,



NNSI3-2-1, IN77-16-1-1 IN77-20-1-1) (Table 1, Fig.
2) 18 PCR-RFLP

(Tosa et al. 2004)(Table 1) Hpa

6 GFSI1-7-2 Ken53-33
Dig4l Fig. 2
GFSI1-7-2 Ken53-33 M. oryzae PCR-RFLP phenotype Digdl M. oryzae
Magnaporthe Pyricularia PCR-RFLP phenotype
Fig. 2
GFSI1-7-2
Ken53-33 2 M. oryzae

PCR-RFLP phenotype

2-3-3.

28 4 (GFSI1-7-2,

NRSI2-2-2, NRSI3-1-1 NNSI3-2-1) 32

5 (Kato et al. 2000)

4

(Table 2) (

3, 4 5)

(046) 35



5V SF SOs Ik

I 2 3 4 5 6 7 8 9100112131415

(kb
04

02 <

Fig. 2. PCE-EFLP diagnosis of Pyricidaria 1solates. A region of the beta-tubulin
gene was amplified, digested with Apell and separated on a 1.5% agarosze gel
Arrows represent two fragments (188 and 362 bp) that are charactenstic of Af
arvaze (Couch and Kohn 2002). The abbrewations above lane munbers imdicate
host plants from which solates were collected: 5V, Setarix viridis, 5F, 5 faberii;
S 5 dtalica, OF, Oryaza sathva, DB, Digitaria sarnguinalis. The 1zolates used m
this diagnosiz are as follows: lane 1, SAD05-6; 2, SA05-43; 3, SA05-138; 4,
Salh-144; 5, 5A05-149; 4, BA05-48; 7, BA05-3; &, 3AQ05-51, 9, 3A05-62; 10,
sals-126, 11, 5A05-148, 12, SAD5-T113, GFRIL-7-2, 14, Eend3-33; 15,
Digd 1,
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Table 2. Pathogenicity of Pyricularia isolates from Setaria spp.

a

Infection type

Plant tested ©

b

Setaria italica

b

Setaria faberii

b

Setaria viridis

NNSI3-2-1
NRSI3-1-1
NRSI2-2-2
GFSI1-7-2

SA05-148
SA05-130
SA05-126
SA05-124
SA05-117
SA05-109
SA05-101
SA05-86
SA05-71
SA05-62
SA05-51
SA05-37
SA05-3

NI913
KANSV1-4-1
SA05-149
SA05-144
SA05-138
SA05-134
SA05-84
SA05-75
SA05-68
SA05-63
SA05-59
SA05-56
SA05-43
SA05-40
SA05-6

Setaria italica

(foxtail millet)

021
036
046
049
057
06

4

0-4

5
2

1-3
2

5
4

2-4
13

2-4 2-3 3

1-4 1-3 1

2

2-3

2-3 235 23

3

3

3 231233

3

2-3

3
0

2-3

24

0-4

0-4 03 0 0-3
1

0

1-4
2

2-3

2-3

0 23 23

2-3

3 2-4 232 23233

2-3 23 233

1

0
3

066

Ttalian millet R

Oryza sativa

(rice)
Shin2

Aichi-asahi

0

Ishikari-shiroke

Kanto51

Tsuyuake

Fukunishiki

Yashiromoti
Pi No4

Toridel
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32 25 (06) 0 2

7 0-3 0-4 1-4
(06)
(066) 15
11 4
(066)
( 1983; 1980; Kato et al. 2000;
1996; 1981)
10 0 2
22 0-3 04 1-3 2-3 2-4
19
13 3 4
2-3-4. scRFLP
Table 1 14 scRFLP
0 4
50

107

22



28

A F 6 (Table 1) A
B C D E
F 11
22 G V 16
16 G H K R 10
M. oryzae 14
(G H) (K L) M)
N) O P) (P)
Q R)

4 (NRSI3-1-1, NNSI3-2-1, IN77-16-1-1 IN77-20-1-1) G 1 J
3 NRSI3-1-1 Tosa
(2004) M. oryzae GFSI1-7-2

G 4 S V
() (T) L)
(V) Fig.3 RFLP
M. oryzae 10 1
( A )
(100 )

M. oryzae-specific cluster (M. oryzae
) 6
NNSI3-2-1 IN77-16-1-1 IN77-20-1-1
I J M. oryzae-specific cluster

M. oryzae-specific cluster 93

23
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Tl I_ F *

0
W0
B
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—D
M*
430 X0 K.*
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S 7 )
Tin -l e _I__
7
7 A"
LI /2N s e S S
0.00 (.25 (.73 1.00

Similarity coefficient

Fig. 3. UPGMA dendrogram of Pyricderie 1solates constructed from smgle-
copy RFLP data Bootstrap wvalues are indicated on the corresponding node for
each cluster. Modes that did not appear in a consensus tree generated from the
hootstrap resampling are shown without the walue. Isolates helonging to each
EFLF haplotype (A to V) are described in Table 2-1. Stars indicate haplotypes
detected from isolates that were previously wentified as Advgraporthe ormzae
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( B )
2-4.
15 13 9
M. oryzae
p-tublin PCR-RFLP
M. oryzae
Kato (2000) Setaria pathotype
scRFLP

M. oryzae specific cluster

M. oryzae  Setaria pathotype
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(1983)

RFLP

2005 1984

pathotype

15 11 13 12

2 Lolium

Lolium

( 1983; 1980; Kato et al.

2000; 1996; 1981) Tosa  (2004)
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(20 ) Lolium

Lolium

(2006 4 9 )

32
32 19
Lolium
(1)
M. oryzae (2)
Setaria pathotype
2 ()
Setaria
Kato  (2000)
Setaria tomentosa (Roxb.) Kunth 3 Setaria geniculata P.
Beauv. 1 RFLP
S. tomentosa 3 1
S. geniculata 1
CC S. tomentosa CC
S. tomentosa S. geniculata
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(Doust and Kellogg 2002) Doust and Kellogg(2002) Setaria 9
Setaria
S. geniculata 2

Setaria Setaria pathotype

M. oryzae
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3 DNA

3-1.

Oryza pathotype

DNA DNA

(Chen et al. 1995; Don et al. 1999a, b; Kumar et al. 1999; Levy et al.
1993; Xia et al. 1993; Park et al. 2003, 2008; Roumen et al. 1997; Zeigler et al. 1995)

DNA

70
80

(Kumar et al. 1999)
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70

10

Sone et al. 1997)

MGRS586

MGR586-

DNA

Kumar  (1999)

RFLP  (sc-RFLP)

DNA
1960
pathotype
1 pathotype
MAGGY DNA
MAGGY-DNA

(Hamer et al. 1989)

30

DNA

sc-RFLP

DNA

(Don et al. 1999;

Kato  (2000)

MGRS586

DNA

MGRS586



(Eto et al. 2001) DNA

MAGGY (Leong et al. 1994; Farman et al. 1996a)

(Tosa et al. 1995; Kusaba et al. 1999; Eto et al. 2001)

MGR586 MAGGY DNA

(Don et al. 1999a)

3-2.
3-2-1.
202 160 (Fig. 4)

(e.g., Sa) (e.g., 04)

(e.g., -1) Na Sa Ku Oi Ya Hi Eh Ko Hy
Ky Si Gi Ka To Ch Ib Mi

11 15 (Na05-1, Na05-2, Sa05-1, Sa05-2, Hi06-1, Hy05-1,
Ky05-1, Si05-1, Gi06-1, Ka05-1, Ka05-2, Ch05-1, Ib05-1, Mi05-1 Mi05-2)

1 15 (Fig. 4A) 2006

Hi06-1 Gi06-1 2
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Fig. 4. Locations of collection sites of Maganaporthe orvzas isolates
from green foxtall (A) and giant foxtail (B) in Japan Sites located within
5 km in distance are plotted by a single dot. Names of the collection sites
are designated as abbrevated names of prefectures where the collection
sttes are located, years of collection, and i1dentification numbers within
the prefectures. The abbrevated names, Na, 5a, Ku, ©1, Ya, Hi, Eh, Ko,
Hy, Ev, 51, (1, Ea, Ch, Ik, Mi and To cotrespond to MNagasala, Saga,
Eumamoto, Otta, Yamaguchi, Hiroshima, Elume, Eochi, Hyogo, Evoto,
Siga, Gifu, Kanagawa, Chiba, Ibaraki, Mivagi Prefectures and the
Metropolis of Tokye, respectively. MNumbers of 1zolates collected from
each site are indicated in parentheses. The symbols* and **, represent
areas of sites, 1 m® and 50 m?, respectively. The areas are shown for the
sites where more than one 1solate was collected.

32



K 4,
SPerRe
'y
- To07-1(20)* d
ﬁ Mi05-1(1)
P ~ Mi05-2(1)
Hy05-1(1) ‘

Sa05-1(1) &' <)
Sa04-3(20) * o\ Ky0s-1(1) ‘ J
Sa06-420y  Sa052(1) g M "Q B 1b07-2(20)"
5206-5(20)" f%@ imﬁf? 105-1(1)
¥ ‘ LR e 6
A s 2 7’2

» Ch05-1(1)
\ . - ‘ ; Ka05-1(1) [°
) %” ' ‘ Ka06-4(23
'-Q’ & i\ Gi06-2(20)"
e g . Ka05-2(1)
;’ ¢ v | 5105-1(1) Ka06-3(20)"
... n | B | n | ] Hi06-1(1) Gi06_1(1)
0 500
Na05-1(1) Ku06-1(24)

Na05-2(1)

33
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Na05-1 Na05-2 Sa05-1

Sa05-2 Hy05-1 Ky05-1 Si05-1 Ka05-1 Ka05-2 Ch05-1 Ib05-1 Mi05-1

Mi05-2 SA05-43 -56 -6 -84 -40 -144
149 59 -63 -75 -68 -134 -138
Mi05-1 Mi05-2 300m Na05-1 Mi05-1( Mi05-2)
1160km
6 9 (Sa04-3, Sa06-4, Sa06-5, Ku06-1, Gi06-2, Ka06-3, Ka06-4,
To07-1 1b07-2) 20 24
(Fig. 4A) 5x10  (Sa04-3) I1x1  (Sa04-3 8
) 20 24 (1 1 )
20 24 (1 1)
11 15 (Na05-3, Sa05-6, Sa05-7, Ku05-2, 0i05-1,

0i105-2, Hi06-2, Eh05-1, Eh05-2, Ko05-1, Ko05-2, Hi06-2, Ky05-2, Gi06-3, Ka05-5
1b05-3) 1 ( 15 )
2006 Hi06-2 Gi06-3
Na05-3 Sa05-6 Sa05-7

Ku05-2 0i05-1 0i05-2 Eh05-1 Eh05-2 Ko05-1 Ko05-2 Ky05-2 Ka05-5

Ib05-3 SA05-51 -3 -86 -109 -37 -101
-117 -124 -126 -130 -148 -62 -71
Ko05-1 Ko05-2 2km Na(05-3 Ib05-3 990km

5 7 (Sa06-8,
Sa06-9, Ku06-3, Ya07-1, Hi06-3, Hi06-4 Ka06-6)

20 25 Ix1
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20 25

3-2-2. DNA
DNA MGR586-DNA

EcoR MAGGY-DNA BamH

DNA 0.8%

MGR586-DNA
MGRS586
pMGR-T1(Farman et al. 1996b) MAGGY-DNA
MAGGY pMGY23 Sal -BamH (SB)
pMGY-SB (Tosa et al. 1995)
3-2-3.
2006 Hi06-1 Gi06-1 2
Hi06-2 Gi06-3 2 2
Y93-164a-1(MATI-1) F1-63(MATI-2)
( 2 2-2. )

3-3.
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3-3-1. DNA

2005 2006 11 15 15
MGR586-DNA (Fig. 5A) DNA
1 10kb 30
(Fig. 5A) DNA
(pairwise combination) 105 100
( 18 93 39 ) pairwise
combination  Ka05-1  Ib05-1 Hy05-1  Na05-1
(93 75 ) (Fig. 5C)
UPGMA Ka05-1  Ib05-1
Hy05-1  Na05-1 65
(Fig. 5E) MAGGY-DNA
DNA 1 10kb 45
(Fig. 5B) MGR586-DNA
105 100
( 18 93 39 )(Fig. 5D)
Ka05-1  Ib05-1 Hy05-1  Na05-1
(83 75 ) (Fig. 5F) UPGMA
Fig. 5E 68
2 MGRS586

MAGGY
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Fig. 5. DNA fingerprint analysis of AMagarmaporthe anware tsolates from green
fostail (A-F) and giant foxtail (G-K) at macro-geographic scale in Japan. 13
isolates from green foxtail were collected from 15 sttes in 11 prefectures, Ma05-1
and -2 in Magasaly, 3a05-1 and -2 in Saga, Hi06-1 m Hirosina, Hy05-1 1n Hyogo,
S105-1 m Siga, Ky035-1 m Kyoto, G106-1 1n Gifu, Kal5-1 and -2 m EKanagaws,
Ch05-1 in Chiha, Th05-1 in Tharak and Mi05-1 and -2 i Miyagi Prefecture (Fig. 3-
1473, 15 izolates from giant foxtaill were collected from from 15 sites in 11
prefectures, Ma03-3 i Nagasaly, Sa05-6 and -7 in Saga, Kul5-2 i Kumaroto,
Dn05-1 and -2 m Oita, Hi0d-2 in Hirosthma, Eh05-1 and -2 1n Ehime, Kao05-1 and -
21 Kochi, Kv05-2 m Kyoto, Gi06-3 1n Gifu, Kal5-5 i Kanagawa and [b05-3 m
Iharakd Prefecture (Fig 3-1B). A, B, G, H DNA fingerprint profiles of the 15
isolates were generated by using pMGE-T1 (& &) and pMGY-2B (B, H) as
hybridization probes for MGRSE6 and MAGGY, respectively. Molecular sizes are
shown on the left C, D, I, J Histograms showing similarities between DNA
fingerprint profiles m all 105 possible par-wise combmations of the 15 1solates.
The simlarities i C and D were calculated from the DMNA fingerprint profiles
shown in & and B, respectively, by using the formula of Met and Li (1979, E, F, K,
L UPGMA dendrograms were constructed from the DMNA-fingerprint stmilarity
data shown i C (E), D (F), I (K, J (L), respectively. The sites where 1solates were
collected are mdicated as taxon labels. Mumbers m parentheses with the tazon
lahels are corresponding to lane mumbers of DA fingerprint profiles shown in 4
B, a and h, respectively. Mumbers at nodes represent hootstrap support from 1000
iterations.

b
-
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(Sa05-1 2)

(Na05-1 -2) (Mi05-1 2)
15 Mi05-1 Mi05-2
MGRS586
Mi05-1 ChO5-1( ) Mi05-2
Na05-2( )
6 9 20
24 MGR586-DNA
(Table 3) Sa04-9 5x10 8
1x1 1 Sa04-1 20 DNA
Fig. 6A Fig. 6A
DNA
1
DNA
2 11 Sa04-3
62 (Fig. 6B) Sa04-1
11 Fig. 6B 11
70 5 3
(11 15
) MGR586 MAGGY-DNA

(Fig. 5G-L) MGR586-DNA

1 10kb 30
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Table 3. MGR586-DNA fingerprint variation in microgeographic populations of Magnaporthe
oryzae isolates from green foxtail.

Collection site® O 0T 1S01es - NO-OF - gimitarity* (94) No. of putative lineages’
aplotypes 70% 50%
Sa04-3 20 11 (55) 31-88(51) 8 4
Sa06-4 20 2 (1) 26 > >
S206-5 20 303) 48-62(54) 3 >
Ku06-1 24 2 (1) 34 2 >
Gi06-2 20 2(1) 25 2 >
Ka06-3 20 2(1) 33 2 2
Ka06-4 23 2 (1) 56 > 1
To07-1 20 303) 20-60(38) 3 >
1b07-2 20 2 (1) 20 > >

“Sa-3 was 50m’ in area, and other sites were 1m? in area.

®Numbers of all possible pairwise combinations of haplotypes in each population are shown in
parentheses.

‘Range of similarities between DNA fingerprint profiles in all possible pairwise combinations
of haplotypes in each population were calculated by using the formula proposed by Nei and
Li(1979): averages of the similarities are shown in parentheses.

dputative lineages were arbitrarily established as isolates with greater than 70% and 50%
similarity in each population, respectively.
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Fig. 6. DN& fingerprinting profiles and a dendrogram of Adrgemaporte amzae
izolates. A MGRSE6-DINA fingerprinting profiles of 20 A4 ormpzze 1solates from
green foxtal in 5a04-3 in Saga Prefecture. The DMA-fingerprint profiles were
generated by using pMOR-T1 as a hybridization probe. Lane design, 1 to 11,
shows haplotypes detected in the DNA-fingerpnnt profiles. Molecular sizes are
showmn on the left B A UPGHMA dendrogram constructed from DNA-fingerprint
sttnilanities atnong the 11 haplotypes in the DN A-fingerprint profiles. Numbers
at nodes represent bootstrap support from 1000 iterations. Taxon labels are
corresponding to numbers of haplotypes mdicated above the lanes m Fig 64
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(Fig. 5G)

15 pairwise combination 105 10
70%
68 100 (
24 93, 53 )(Fig. 5D)
UPGMA 75 4
(Fig. 5K) Ko05-2 Hi06-2 Eh05-1
Ky05-2 Eh05-2 Ko05-1 1b05-3 Ku05-2 Ka05-5
Ko05-2 Hi06-2 Eh05-1
Ky05-2 Eh05-2 Ko05-1 3
(94 100 )
75 MAGGY-DNA
1 10kb 45
(Fig. 5H) 105 pairwise
combination 31 88 ( 54 ) 100
(Fig. 5J) MGR586 75
4 MAGGY
75 2 (Fig. 5L)
69 MGR586 MAGGY
MGRS586 75
4 Eh05-1 Ky05-2 Eh05-2 Ko05-1
Ib05-3 Ku05-2 Ka05-5 3
MAGGY MGR586

MAGGY
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_7)

98

3-3-2.

2006

Hi06-2

(0i05-1 -2)
MGR586 MAGGY
5 7
25
70
Hi06-1 Gi06-1
Gi06-3

Y93-164a-1(MATI-1)

UPGMA

45

(Eh05-1

(Table 4)

F1-63(MATI-2)

(Sa05-6

_2)

1x1

Hi06-4

DNA



Table 4. MGR586-DNA fingerprint variation in microgeographic populations of Magnaporthe
oryzae isolates from giant foxtail.

Collection site® O 0T 1S01es - NO-OF - gimitarity* (94) No. of putative lineages’
plotypes 70% 50%
S206-8 20 6(15) 7-78(26) 5 5
$206-9 20 4(6) 46-89(65) > >
Ku06-3 20 5(10) 42-77(61) 2 1
Ya07-1 20 5(10) 37-96(55) 4 >
Hi06-3 20 303) 44-98(62) 2 >
Hi06-4 20 303) 96-98(97) 1 1
Ka06-6 25 2(1) 58 > 1

. 2.
2All sites were 1m” in area.

*Numbers of all possible pairwise combinations of haplotypes in each population are shown in
parentheses.

‘Range of similarities between DNA fingerprint profiles in all possible pairwise combinations
of haplotypes in each population were calculated by using the formula proposed by Nei and
Li(1979): averages of the similarities are shown in parentheses.

putative lineages were arbitrarily established as isolates with greater than 70% and 50%
similarity in each population, respectively.
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( 80 )

70
Park
(2003) 1981 2000 328
MGR586 MAGGY-DNA

70 85 13

Park  (2003)
2

(Ka05-1  Ib05-1, Hy05-1  Na05-1 )

1 11
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15 13

1 10
15
56
(Kumar et al. 1999)
MGR586-DNA 76
4 (Ko05-2 Hi06-2, Eh05-1 Ky05-2,
Eh05-2 Ko05-1, 1b05-3, Ku05-2 Ka05-5 )
1b05-3 Ku05-2 Ka05-5 3
Eh05-1 Ky05-2
Eh05-2 Ko05-1 Ib05-3 Ku05-2
Ka05-5 MAGGY

10
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5x10 1x1

DNA
70
1
Table 3 4 2 8
50 8
4
Don (1999a) DNA 1972 1993
2
1960
5 2 1960
3

1960

Sone (1997)
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DNA

(Wu and Magill 1995; Kumar et al.

1999; Zeigler et al. 1997)

13

(Sa04-3) 20

Y93-164a-1(MATI-1) F1-63(MATI-2)

DNA

DNA

(Wu and Magill 1995)

DNA
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4-1.

1970

1977, Lamey 1970)

(

(

1928)

1928)
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(Manandhar et al. 1998, 1977, Lamey 1970)

(1928)
DNA
DNA
4-2.
4-2-1.
2004
( ) ( )

1 2005
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4-2-2.

2006

10000

2006

(

10

SA04-110

1m

2006 5

15000

54

23

(

36

16

1000

2007

2-2.



4-2-3.

H
( ) M(C ) L( )
SC ) LC ) E( )
A( ) (06 07)
2006 ( HLEO06
HLAO06) (HSEO06 HSAO06)
2007 (HLEO7, HLAO7, MLEO7,
MLAO07 KLEO07)
Table 5 6
Kusaba  (2006) 1 1
1 2006
8 2 2007 7 22 ( ) 7 23
( ) 724 ( ) 2006 8 1
9 30

(Manandhar et al. 1998)

25

25

1000
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4-2-4. DNA

4-3-1. 2006

2005

70

DNA

DNA

DNA

22

5

12

58

MGRS586
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10

8
8
(Manandhar et al. 1998)
4 (1000 40 )
0.4 (1000 4 )
4-3-2. 2007
2006 2006
2007
2007
4-3-3. 2006 2007

2006 (HLEO06 HLAO06)
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(HSE06 HSA06) 2007

(HLE07, HLAO7, MLE07, MLAO7 KLE07)
MGR586 DNA
DNA
(Table 5 6)
5 (HLE06, HSE06, HLE07, MLEO7 KLE07)
122 8 4
(HLAO6, HSA06, HLEO7 MLAO7) 85 12
E-1 -8
A-1 -12 (Table 5 6) 2006
HLEO6 HSEO06
-1 -2 4 -7
SA04-110
( )
2006
E-1 HLEO6 25 22
HSE06 24 21 E-1 E-2 E-4
E-7 E-1 2006
E-7 2006
2007
E-1
HLEO7

(MLEO7
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KLE07) E-1
2006
MLEO7 E-3 -5 -6 -8 KLEO07 E-6
2006 HLA06
HSA06 A-1
HLAO06 25 21 HSA06 20 14 HLAO7
20 19 A-1 A-1 SA04-110
DNA ( )
HLAO06 HSA06
A-1 A5 -8 -9 -10 -l1 -12
3
2006 2007
HLE07  A-1
HLEO7 A-10 1
2006 HSAO06
3 MLAO7 A-3
A-3 (A-4, -6
-7)  MLAO07
4-3-4.

DNA
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(Table 7 8) E-1 -8
28 E-1
-6 15 84
(Table 7)
72
E-1 -6 6 87
(Fig. 7A) 100
E-8 -7 E-1 -8 E-7
-8 62 A-1 -12
(66
) A1 -3 3 3 ) A-10
-11 1203 93 83
(Table 8) A8 -9 (80 ) A8 -1
2 -3 (74 79%)
56 72
A-1 -3 A-10 -12
(Fig. 7B) 65
4-4.
2006 2007
2006
E-1( ) A-1( )

62



Table 7. Percent similarities of MGRS586-DNA fingerprint
profiles among haplotypes of Magnaporthe oryzae isolates from

green foxtail.

Haplotype Similarity®(%)
E-1 E-2 E3 E4 E-5 E-6 E-7 E-8
E-1
E-2 97

E-3 95 93

E-4 90 88 91
E-5 86 84 87
E-6 88 85 88
E-7 66 68 63
E-8 68 65 65

86
88
66
72

88
63 62
69 71 62

* Percent Similarities of MGR586 DNA fingerprint prifiles were
calculated by using the formula proposed by Nei and Li(1979).
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Table 8. Percent similarity of MGR586-DNA fingerprint profiles among haplotypes of
Magnaporthe oryzae isolates from giant foxtail.

Similarity*(%)

Haplotype
A-1 A2 A3 A4 A5 A6 A7 A8 A9 A-10 A-11 A-12
A-1
A-2 97

A-3 95 93

A-4 62 61 61

A-5 62 60 60 52

A-6 66 65 65 56 68

A-7 63 61 61 65 75 75

A-8 79 77 74 65 57 57 58

A-9 54 53 52 56 59 51 65 80

A-10 66 65 65 68 63 68 65 61 51

A-11 66 65 65 72 63 63 70 61 51 90

A-12 63 62 61 65 60 65 61 58 47 88 83

* Percent Similarities of MGR586 DNA fingerprint prifiles were calculated by using the
formula proposed by Nei and Li(1979).
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M. grisea (Couch and Kohn
2002) M. oryzae
(Kato et al. 2000; Tosa et al. 1995; Kusaba et al.

1999; Eto et al. 2001; Couch et al. 2005)

rDNA ITS
Panicum bisulcatum M. oryzae
(Kusaba et al. 1999) MAGGY
M. oryzae P. bisulcatum
(Kusaba et al. 1999; Tosa et al. 1995; Eto et al.
2001) Couch (2005)
(Leersia hexandra) (P. repens)

(host shift)

pathotype
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(Tosa et al. 2004) DNA
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(Nakajima et al. 1996a,b; 2007;
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Setaria

Setaria italica subsp.

italica S. italica subsp. viridis
S. viridis subsp.
viridis S. viridis subsp. italica (Dekker 2003)
(Dekker 2003)
AFLP

(Le Thierryd’Ennequin et al. 2000)

( 1988)

Kato (2000) M. oryzae pathotype

M. oryzae
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Couch (2005)

(Karthikeyan and
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Abstract

Pyricularia isolates from wild foxtails in Japan, green foxtail (Setaria viridis) and
giant foxtail (S. faberii), were examined on their taxonomic status, population structures
and winter survival.

A total of 28 Pyricularia isolates from the wild foxtails was collected from various
locations in Japan and taxonomically characterized by DNA analyses and pathogenicity
assays. A diagnostic polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) phenotype of M. oryzae was detected in the beta-tubulin
genomic region in all the wild foxtail isolates used. Host ranges of the wild foxtail
isolates inferred from the pathogenicity assays were similar to those of isolates from
foxtail millet (S. ifalica). The 28 wild foxtail isolates formed a subcluster with foxtail
millet isolates within specific cluster in the dendrogram constructed from RFLP analysis
using single-copy sequences as probes. These results indicated that Pyricularia isolates
from the wild foxtails could be classified into the Setaria pathotype of M. oryzae.

As representatives of macrogeographic population, 15 isolates from green foxtail
and 15 isolates from giant foxtail were collected from various locations in Japan and
subjected to DNA fingerprint analyses with the transposable elements MGR586 and
MAGGY as probes. If lineages are arbitrarily established based on greater than 70%
DNA fingerprint similarities in isolates, at least 13 and 8 lineages were detected in the
green foxtail and the giant foxtail pathogen population, respectively. The numbers of the
putative lineages in the wild foxtail pathogen populations were higher than those
reported in the rice blast pathogen populations from several countries or regions, in
which isolates were sorted into 2 to 10 lineages. MGR586-DNA fingerprint variations

of the wild foxtail pathogens were also examined in 16 microgeographic populations
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collected from a 1 m? or 50 m” area. If lineages were arbitrarily established based on the
above criterion, almost of the 16 populations contained more than two lineages. These
results suggested that M. oryzae isolates from the green foxtail and giant foxtail in Japan
possessed a complex lineage structure, even at the microgeographic scales.

Seeds including those infected with M. oryzae were collected from both of the wild
foxtails growing at the experimental field in Saga University in Saga prefecture on
August to September, 2006. These seeds were sown on soil surface at three fields in
Saga prefecture on October, 2006. On July, 2007, leaves with blast lesion were collected
from plants generated from the seeds at these fields. M. oryzae isolates were collected
from the infected seeds and the infected leaves and subjected to MGR586-DNA
fingerprint analyses. For each of the wild foxtails, the majority of the isolates from the
infected seeds and the infected leaves could be sorted into an identical haplotype or
linecage based on the DNA fingerprint analyses. These results suggest that the wild
foxtail pathogens can survive during the winter season in natural condition where rice

blast pathogen is supposed to be extinguished.
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