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Fragaria
virginiana F.chiloensis 18

F.virginiana

16 F.chiloensis
14 (Plant hunting) 1988
18 2003
Fragaria x ananassa Duchesne ( 1990, Ishi-
F.chiloensis kawa2003 2004a,2004b, 1991b, 1988,
Fragaria Ananassa( 1995,1996,1989a,1989b,1989c,1989d,1989%¢,1989f,1989
) F.ananassa g,1990a,1990b,1990c,1990d,1991a,1991b,1992a,1992b,
A. N. Duchesne F. 1993a,1993b,1994a,1994b,2001)
ananassa F.virginiana F.chiloensis
(Darrow1965)
Rubus
( )
(1001 )
40

Glomerella cingulata=Colletotri-

chum gloeospolioides

Key pest 1987
200

1988)

nit

colletotrichum acutatum



Brooks(1931) colleto-
trichum fragariae Brooks
Gloeosporium spp.  Colletotrichum
dematium (Persoon ex Fries) Grove C.acutatum
Simmonds ex Simmonds
(Mass1984, Simmonds1965, Smith and Black
1986)
Glomerella cingulata (Stoneman) Spaul-
ding Schrenk
(Howard and Albregts1984)
(1970)
C.fragariae
Brooks(1931)

C.acutatum

(Howard1972, 1983)
(C. fragariae)
Horn and Carver(1968)
(1970)

(1988)

(1970)

(1970)
(19
78)
(1987)
(1988)
Howard et alf.(1992)
Pajaro Irvine

Dover

(1970)

(1984)
(1987)
(1989a)
( 1989)
(1990)
(1993)
28 30
(1992) C. fragariae
1987
1987
1988
)1987

1987 10 15 19 20
) 11 12 ( )



(

(

)

)

1987

mm

16

54

40.5ha(

(10

20

14.7 )

11 12

(Glomerella cingulata)

ha

ha

22.
10.

N P O O

=N

.24
.06
.15

40.

53

32

275 ha

11



()
1987

(Glomerella cingulata)

( (
6 11 1 0.1
12 5 9 0.1
1
3 5
8 0.1 1 3
3 1 2 3
1 0.1 1
1 0
1 0
4 0
1 0
1987 11 12
30
10 35.5mm
25
15
20
30
( ——
35 —.—
+
30 B _Q_
—a—
25
20 |
15 |
10 |
5
0
5 6 7 8 9 10 (

1987




)1988

1988

50

54

1987 15 30
500
15 30
) (
( )
)
1987 20
( 70
)
300 ml
1988 18 (G.cingulata, NM
( ) NM-1
(5.0x 10°  /ml)
ml 4.3 x 10*

28 12

10
(
)x )
mm
30
25
TOL-01 TOL-02
25 48



1988 (Glomerella cingulata)

(@D
65 66 73 74 81 83 86 94(
0 2 4 4 [0 02 3 47° 20 4 15
0 0 0 [O 0 0 1 2] 0.1 0 0
0 0 0 [O 0 0 6 71 0 0 0
0 0 [oO 0 0 0.2 0.2 0.2] 0 1 1
0 0 0 2 [0 O 0.2 0.2] 0.5 0 0
0 0 0 0 [0 O 1 1] 0 0 0.1
50 [1 500
(Glomerella cingulata)
(Glomerella cingulata)
( ) 1 3 4 7(
0 0 0 0 0 0 0 0 0 0
0 0 0 10.3 17.6 0 0 0 7.3 12.3
0 0 O 8.2 11.2 0 0 0 0.3 1.2
(
0o 0 O 1.5 4.0 0 0 0 0 0
(
0 0 0 0 1.3 0 0 0 0 0
(
28 1988 18
10 O: 15 30
10 O:

13
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(Glomerella cingulata)

1987

G.cingulata

( 1990a)

1989f 1993a,b

35.5 mm

13

1988)

25 35

1993)

1987

30

20

1987

mm

1993b
Albregts (1983)

25

(1971)

Howard and

Black leaf spot

(1971)



( 15 30 )
C )« )% (
( )
)
1987 20
Colletotrichum
NM-1  TO0-01 T0-02
1965
mm
25
ml 3.9x 10*
14
NM-1  TO0-01
T0-02 25

)

NM-1 T0-01

25

NM-1
TO-01

NM-1 97
161p m( 123p m)  T0-01 95 170u m (
126 m) ( )

( 10).

NM-1
( 62x 15y m) TO-01
61x 15y m)

48 73x 14 16p m
46 70x 14 16p m(

( 11
NM-1
15 20x 7 pm T0-01

15 21x

9 pm( 16
pmC 16 pm
10
0.2 0.5mm
17 22x u m( 17 g m)( 12)
( 13
NM-1 T0
-01 15 17y m
Arx(1957) Sutton
(1980) Arx (1957)
rella cingulata (Stoneman) Spaulding

( Colletotrichum

Glome-
Schrenk
gloeosporioides

(Penzig) Penzig Saccardo)
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(Glomerélla cingulata)




10

(Glomerella cingulata)

n m n m M m wm  m
97 161 48 73 14 16 15 20 7 9
(123) = (62) (15) (16) (3)
95 170 46 70 14 16 15 21 7 9
(126) (61) (15 (16) ®
G.cingulata 85 300 42 60 10 12 12 24 4 6
(Arx 1957) (35 80) B8 14) (9 30) B3 98
( 1988) 110 170 50 72.5 7.5 12.5 16 17.5 5 5.5
(128) (59) 9.4) (17.3) (5.5)
a NM-1 250p m (199 298y m) TO-01 252y m(202 300p m)
10 (Glomerella cingulata)
Hom) Hom) uom pm o (um
17 22 4 7 3 161 186 8 12 15 18
NM-1 an ) (171) (10)
TO-01 17 21 4 7 3 160 184 8 11 15 18
(16) %) (169) (10)
Colletotrichum 14 21 3.7 6. 2 97 142 3.8 5.4
fragariae (16.4) (4.8) (115) (4.3)
(Brooks 1931)
1971 ) 13.5 20.0 4.5 6.3 3 38 200 3.0 5.0
(16.4) (5.3) (100.3) 3.7
1988 ) 16.3 21.3 3.8 6.3
(17.0) (5.1)
C.gloeosporioides 12 19 4 6

(Arx 1957)




o 1988
1988

o 1989

11

30

54

1989

o 1988
11

(Glomerella cingulata)

1988

a

16 (414 26 (5/5)
16 (414) 26 (5/5)
16 414y 26 (5/5)
(5/5) 26 (5/5)
16 (3/3) 26 (5/5)
16 (5/5) 26 414)
26 (5/5) 18 414
26 (5/5) 18 (414)
(€ 26 (5/5) 18 (5/5)
) 26 (5/5) 18 (5/5)
14 (5/5) 18 (3/3)
(€} 14 (5/5) 18 (5/5)

) 27 (5/5)

a
1988

11



o 1989
12 1990

Sc8704

Ne Nel9

12 (Glomerella cingulata)
(5/5) 313)
+ (5/15) (2/2)
(5/ 5) 414)
(0/ 6) (212)
(5/5) 3/3)
(5/'5) 0/2)
(5/ 5) (212)
(5/ 5) (3/3)
(5/'5) (/1)
) a:(
+
1989
( )
) )
Brooks(1931) C. fragariae ) (
( ) (
( )
) (
Howard and Albregts(1973)
Coffeeweed
10 22
) NM-1

12

25



25 35
1988

(7.3 x 10*  /nl)
28 12

14

(Cassia nomame (Sieb.) Honda)

(Aeschynomene indica L.)

G.cingulata\n-1 TO-01
ides Ne 1989
ml
x 107
15 30
10
10mm ++ 10mm 20mm
+++ 20mm

13

24

24

14

C.gloeosporio-

3.2

14

54

15

NM-1

Glomerella cingulata)

TO-01

(Cucumis sativus)

( )

Citrullus lanatus

)

Cucurbita pepo)
( )

Lagenaria
siceraria) ( )

Potentilla
freyniana

(Fragaria x
ananassa) (

13



14

13

(Glomerella cingulata)

(Lycopersicon esculentum)

(Solanum melongena)

(Capsicum annuumy)

(Cucumis sativus)

(Cucumis spp.)

(Citrullus anatus)

(Cucurbita moschata)

(Lagenaria siceraria)

(Allium tuberosum)

(Alopecurus aequalis)
(Taraxacum officinale)
(Erigeron philadelphicus)
(Hemistepta lyrata)
(Cerastium glomeratum)
(Sellaria media)

(Myosoton aquaticum)
(Galium spurium var. echinospermon)
(Chenopodium amaranticolor)
(Ranunculus silerifolius)
(Potentilla freyniana)

(Duchesnea chrysantha)

(Fragaria x ananassa)

mm , mm
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15 (Glomerdla cingulata)

Cassia nomame

Ne
Aeschynomene
indica
Ne
a
b 10mm 10mm 20mm
, 20mm
) 10
14
1990
( )
( Lucerna ) ( Gold
enlime) ( ) mm 14)
G. cingulataNM- 10
1 T090-2 KA-3 C.gloeosporioides Ne ( 15)
Ne19 Sc
8703
(G.cingulata)
( )
CUT- CHM-1 17
10
ml 4.3x 10%
48 25

35

16

15



18

18
16 (Glomerella cingulata) (Glomerélla cingulata)
Cyclamen persicum)
10 14 10 14
¢ ¢ ( ( ()
TO90 CTU-1
CTU- 2
CHM-1
Ne
Nel9
Sc8703
)
17 (Glomerella cingulata)
(
) ( )
« . ) () )
G.cingulatar090-2 G.cingul
ataCuT-1
(Cymbidium spp-
cv.Golden lime)
(Begonia spp.-
cv.Lucerna) Nel9 14

16
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G.cingulatar090-2

14 83
14
75 G.cingulataCUT-1
4 N\ 4 N\
O o O
15 15
cm cm
[ o o
[ J O o
[} (e) (e)
Je N| l N N|
30cm | 30cm l r 30cm 30cm |
J g J
(Glomerella cingulata)
o
14

17



[ O (@) (@)
15 15
cm cm
[ [ O (@)
O [ O O
| e N| le N N|
! 30cm " 30cm l r 30cm " 30cm |
& J
(Glomerella cingulata)
[}
14
)
1990 18
19
12 23
cm 20
G.cingulata\n-1 ml 4.
0x 10*
28
28

18




19

54

(Glomerella cingulata)

Galinsoga ciliata
Sonchus asper
Portulaca oleracea
Stenactis annuus
Gnaphalium affine
Artemisia princeps
Agrimonia pilosa var.
japonica
Rosa multiflora
Acalypha australis
Reynoutria aponica
Rumex obtusifolius
Persicaria longiseta
Chenopodium quinoa
Cayratia japonica
Plantago asiatica
Trifolium repens
Eleusine indica
Oryza sativa
Hordeum vulgare
Commelina communis
Amaranthus lividus var .
ascendens

Ranunculus silerifolius

Fragaria x ananassa

10

10
10

19



G.cingulata\v-1
No.

sporioides

mm

28

25 28 30 35 38

114

20

28

20
(Glomerélla cingulata)

()

(

)

()

Sonchus asper
Agrimonia pilosa var .
japonica

Reynoutria japonica
Persicaria longiseta
Commelina communis

Fragariae x ananassa

C.gloeo-

10 15 20 23
40

15 38

&

nr Ne

ot

£l

ol

0l

0l

0l

0 .

5 10 15 0 3 5 28 30 B B 40 4H
4 (Glomerella
cingulata)
1988 12 G.cingulataNv-1
(8.7x 10* /ml) (100 ml
121 20
)
70
0 100 ml
10 12 15

20 25 30 35 40



x 40mm

(8.7x 10*

100ml

/ml)

24

54

22 10 15
91.6 98.3
30 9.7
25 7.6
35
15 18um
(
121 20
(@]
25 21
92.8 95.1
.4 )
21 (Glomerella cingulata)
= 1336 92.8
1502 95.0
1354 94.6
= 1407 94.2
1547 94.8
1327 95.1
= 1550 96.8
° 1599 85.6
© 1322 8.6
1345 9.4
1135 8.7
25
a100ml
121 20
b:100ml 10

(o3

700

10 35
35 40
15 35
12 35
12 35
(96.8 )
(85.6 )
(8.6 ) 8.7 )

21



100

80

60

-1
nutrient argar(
mm
15 20 25 30 35
30

20 30

22

5 10 12 15

20 25

30 35 40

Glomerella cingulata

G.cingulata NM

10

20
25

200

150

100

50

10 15 20 25 30 35

(Glomerella
cingulata)

G.cingulataNM-1
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28 ml 5.4x 10°
25 12 24 22
13.3 0.4
20ml 57.1
48 70.6 20.4
30
22 (Glomerella cingulata)
697 93 13.3 3 0.4
823 470 57.1 102 12.4
742 524 70.6 151 20.4
25
)
G. cingulata\v-1
C.gloeosporioides
25 23
mm 50
10ml Ne 50 10
25

12.4

50

24

12

NM-1

23



23 (Glomerella cingulata)
40 45 50 55 40 45 50 55
5 10 10 10 10 10 10 10 10
Ne
Nel Colletotrichum gloeosporioides.
) 24
25 40
45
50
55 60 30
)
G.cingulata NM-1 G. cingulata NM-1 TO-01
ml 4.1x 10* C. gloeosporioides Ne
1988 21 HCI  NaCl
25 (pH) pH 10
WAKSMAN HPO4
1988 12 NaOH pH 10 pH
25 40 100 15 10
45 50 55 60 ml
25
30 30 10
50ppm + ++

+++

24



01

TO-01

pH

pH

54

24 (Glomerella cingulata)
30 30
a b
25
pH NM-1 T0-01
No pH
pH 10
NM-1 pH TO-
pH Ne pH
NM-1
pH No pH
T0-01
WAKSMAN 26
NM-1 pH 9 T0-01 pH
No

25



25

(Glomerella cingulata)

26

(pH)
10
(mm) (mm) (mm) (mm) (mm) (mm)
56 74 ++ 79 ++ 78 ++ 77 ++ 74 ++
58 ++ 63 ++ R® 64 ++ 62 +++ 59 ++ 57 ++
No 55 56 ++ 50 +++ R 58 ++ 60 59
a:
b 10 + ++: +H+:
c:
26 WAKSMAN (Glomerella cingulata)
(pH)
10
(mm) (mm) (mm) (mm) (mm) (mm)
48 51 50 48 48 47
41 44 52 53 47 + 46 +
Ne 38 39 40 37 37 38
a

I+
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) 50 (10 )
)
1989 23
s G. cingulata\m-1
G. cingulataNM-1 25 C.gloeosporioides Ne
mm NM-1
NM-1 Ne
5.0 10.0 13.0 16.5 20.0 23.0 (1976)
25.5 29.0 32.0 35.5 39.0 43.0
15 24 50 cm
40 300 ml
( ) 250 ml
1989 17
cm
25 20 15 25
10 15 30 60
15
NM-1
(4.6x 10* /ml)
15 25 10 20
27 NM-1 ( )
13.0 29.0 16.5 23.0 25 21
13.0 29.0 23.0
25.5 13.0 29.0 cm 30 60 150
16.5 20.0
23.0 29.0 24
50 15 (13.0 16.5 ) mm
50
50ppm
28 5. (1976)
5 25.5 13.0 23.0
5.5 25.5 16.5 20.
0 10.0 25.5 30 60 150
16.5 25.5
15 20.0 25.5 50 50 ppm
10.0 24

27



28

30 25
20
29 15 20
15 25
25 10
15 15 20 31
60 25
60
15 25 15 150 cm
10
15 25
15 15 25
NM-1
15
( 16)
27 (Glomerella cingulata)
15 24 50
5.5

10.0
13.0
16.5 ++ ++ ++ ++
20.0 +++ +++ +++ ++
23.0 ++ ++ ++ +++
25.5 ++ ++ T+
29.0 ++ ++
32.0
35.5
39.0
43.0

) , ,

, .+t 1/3 , 1/2
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28 (Glomerella cingulata)
15 24 50
5.5
10.0
13.0 ++
16.5 ++ ++ ++ +++ +++ ++
20.0 +++ ++ ++ ++ ++ +++
23.0 ++ ++ ++ ++ ++ ++
25.5 ++ ++ ++
29.0
32.0
35.5
39.0
43.0
) ++ ,
, ++ 1/3 , 1/2
29 (Glomerella cingulata)
60
10 15 30 60
NM-1
NM-1
No.19
NM-1
NM-1
No.19
NM-1
NM-1
No.19
NM-1
NM-1
No.19
NM-1
NM-1

29



30

30

(Glomerdlla cingulata)

20
) 10 20
(10/10) ( /15) ( 0/15)
(10/10) (14/15) ( 0/15)
(10/10) ( /15) ( 3/15)
(10/10) (14/15) (11/15)
(10/10) (14/15) (10/15)
(10/10) (15/15) (13/15)
31 (Glomerdlla cingulata)
150
(cm)
30 60 150 (




colletotrichum acutatum

(Maas 1984)

(1990)
( )
1991
( )
colletotrichum
)
« 1
(G.cingulata C.gloeosporio-
ides) mm
)

25

Na91-016 Na91-017

25

25
10 /ml

54

28 48

32

mm

33

32

Na91-016
Na91-017

31



33

( (
(Lycopersicon Nad91-016
esculentum Na91-017
)
(Delphinium spp. Nad1-016
) Nag91-017
(Capsicum annuum Na91-016
) Nag91-017
) (
18)
( 1
C.acutatuma9l-0 9) Na91-016 8.9 16.2x 3.
16 Na91-017 G.cingulataNn-1 2 4.9u m( 15.5x 4.4p m) Na9l- 017 8.9
28 17.0x 3.2 4.9y m( 15.4 x 4.3u m)
« 20
10 15 20 23 Na91-016 5.9 8.9x 4.1 8.1p m( 7.8x 5.7
25 28 30 35 40 10 g m) Na91-017 5.7 9.0 x 4.9 8.1pum(
7.8x 5.6u m)
Sutton(1980)
34 C.
cocodes C.fuscum C.higginsianum
10 30 Sutton(1980) C.acutatum
25 G.cingulataNv-1
Colletotrichum acutatum Simmonds ex Simmonds
)

32
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16
——Na91-016
14 — —=—Na91-017 /\
—a— C.acutatum(Simmonds,1965)
a 12 | | —»—NM-1  (Gcingulata)
E
10 1
8 L
6 L
4
2 L
[ *
0 10 15 20 23 25 28 30 35 40
34
w ) w )
Na91-016 8.9-16.2%x 3.2-4.9
(15.5x 4.4) 5.9-8.9x 4.1-8.1(7.8x 5.7
Na91-017 8.9-17x 3.2-4.9
(15.4 x 4.3) 5.7-9x 4.9-8.1(7.8 x 5.6)
C.acutatum 8.5-16.5x% 2.5-4

(SUTTON 1980)

C.coccodes
(SUTTON 1980)

C.fuscum
(SUTTON 1980)

C.higginsianum
(SUTTON 1980)

16-22 x 3-4

14-17x 3.5-4

16.5-19 x 4

8.5-10 x 4.5-6

11-16.5 x 6-9.5

b

4.1-9 x 3.1-6.4

a:Dyko and Mordue (1979) b:

1988)

33



nit
(nit
) Brooker
et al.1990,1991, Correll et a/.1987, Puhallal985,
1993, 1992, 1994a,b, 1993,

1992
Chacko et af.(1990)
.Brookeret al.

(1991) nit
phenotype
nit
) nit
nit Puhalla (1985)
(minimal medium) |

Sucrose 30g ; NaNOs 2g ; KH=POa 1g ; MgSOa 7H=0
0.5g ; KCI 0.5g ; Difco agar 20g ; trace elements
solution 0.2ml trace elements

solution 95ml  citric acid 5g ; ZnSOa
7H20 59 ; FeS0a 7H20 4.75g ; Fe(NHa)2(S04)= 6H=0
1g ; CuSOa 5H=0 250mg ; H=BO= 50mg ; Na=MoOa 2H=0
50mg
L- asparagine(1.6g/ml) KCI0s(15g/ml)
C.gloeosporioides

Cg-CHO-06 Cg-CHO-07 Sawachi-1 C.acutatuma9

1-016 Na91-017 Na91-018 Puhalla
(1985) Correll et al.(1987) nit
20
25 14
nit
nit
nit 35

34

C.gloeosporioides C.acutatum nit
C.gloeosporioides nit
15 40 ( 21) C.acutatum
nit C.gloeosporioides

C.acutatum nit

35
nit
nit
(

C. gloeosporioides

Cg-CHO-06 40.0
Cg-CHO-07 15.0
Sawachi-1 40.0

C. acutatum

Na91-016 5.0
Na91-017 5.0
Na91-018 5.0

MMC 20
)it phenotype
Phenotype Correll et al.(1987)
basal medium( NaNOQ:
) NaNO= 0.5g/ml bas-

al medium hypoxanthine 0.2g/ml
basal medium ammonium tartrate g/ml

basal medium uric acid 0.2g/ml
Phenotype Brooker et al.

(1991) 36

phenotype 37
C.gloeosporioides phenotype nit
@B7.5 66.7 ) Nit3 25.0 33.0 NitM

37.5 Brooker et af.(1991) nit
C.acutatum nit 1

Nit 3
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36 nit phenotype 2

b

Phenotype

NOs ~ NOz ~ NHa * Hypoxanthine Uric acid

nitl
nit2
Nit3
Nit

QD

: Brooker et af.(1991)

37 nit phenotype

nit Phenotype )

nit 7 nit2 Nit3 NitM

C.gloeosporioides

Cg-CHO-06 37.5 0 25.0 37.5
Cg-CHO-07 66.7 0 33.3 0
Sawachi-1 37.5 0 25.0 37.5
C.acutatum
Nad91-016 0 0 100 0
Nag1-017 100 0 0 0

Na91-018 100 0 0 0




)it

nit

C.gloeosporioides Cg-CHO-06 Cg-CHO-07 Sawachi-

-N-02 C.acutatuma91-016
Cg-CHO-06-N-08 Cg-CHO-07-N-03
6-N-21

CHO-06 Cg-CHO-07 Sawachi- Na91-016
25
ml x 10°
28 48
20 30
21
nit 38
nit Cg-CHO-06-N-08 Cg-CHO-07-N-03
Sawachi- -N-02
nit Na91-016-N-21
nit

38
(Glomerella cingulata=C. gloeosporioides)
nit

Na91-01

) )

nit
Cg-CHO-06-N-08
Cg-CHO-07-N-03
Sawachi-1-N-02

Cg-CHO-06
Cg-CHO-07
Sawachi-1

36

Arx(1957)
colletotrichum
Glomerella
C.gloeosporioides 600
Sutton(1980) Arx(1957)
22
Arx(1957) Sutton(1980) Arx
(1957) Glomerella cingulata (Stoneman)
Spaulding Schrenk ( Ccolletotrichum
gloeosporioides (Penzig) Penzig Saccardo)
(1994)
Brooks(1931) (1970) C.
fragariae Arx (19
57) C. gloeosporio-
ides
C. fraga-
riae
(Brooks1931)
C.gloeosporioides G.cingulata
(
1989e 1991b 1994)
C. fragariae . Smith a
nd Black(1990) C.fragaria
C.gloeosporiides
C.fragaria
Howard

and Albregts (1984)
G. cingulata

C. fragariae



Howard and Albregts (1984) G.cingu-
lata C. fragariae
NM-1 MAFF 305
913

1988
1989
1990 (
)
1987
Brooks(1931)

Howard and Albregts(1973) coffeeweed

(Cassia obtusifolia L.)

coffeeweed (Cassia

nomame (sieb.) Hond)

1990

54

28
30 (1971)
(1989b)

15 35 (1991)
25
12 57 24 71
0.4
24 20
(  1984)
(  1974)
10
85.6 96.8
94
121
(

1989)

28
35 25

( )
50
55
60 30
pH pH 10
pH
WAKSMAN
pH pH

Gullino et al.(1985) malt agar

C.gloeosporioides

pH

25

15

37



13 29

20 25.5 Simmondos(1965)
C.acutatum
13 25.5 Simmondos (1965)
20 25.0
colletotrichum acutatum
Simmonds ex Simmonds
C.acutatum Simmonds(1965)
25 60 15 150
19
83
(1951a) (C.gloeosporioides) (Smith and Black)
( 1999 Mass1984)
(  1994S Smith
( ) and Black1983)
12 25 10 20
1992 ( 2000)
Wright et al.(1960)
C.acutatum
C.gloeosporioides C.acutatum nit
nit C.acutatum
phenotype
C.gloeosporioides phenotype nit
Brooker et al.(1991) nit
Sutton(1980) nit
(straight) (falcate)
(fusiform) Brooker et al.(1991) nit
(cylindrical)
C acutatum C cocodes nit
C. fuscum C. higginsianum
C.cocodes
C. fuscum

C.higginsianum
( 1988) C.acutatum

38



1987 10 27

1988 20

14

39

. 28

G. cingulata\v-1

4.3x 10%
28 48
10 27
10 29
28
10* /ml
48

/ml

40

54

39 (Glomerella cingulata)
)
= 33.3 (13
5.1 ( 3/59)
0 (01
0 (0/29)
a 48 28
/
1987 10 27 10 29
1988 20
40 (Glomerella cingulata)
OWS-pl
OWS-p2
OWS-Ip3

OWSpl OWSp2
OWS-p3

39



X 16¢cm)

260ml

26

ppm
13

40

28
10* /ml
1987 10 14
G.cingulata
( kg) cm
( 24x 64 41
10 27
. G. cingulataNm-1
(4.3x 10*  /ml)
. 1988
(14.8 )
11
50
1988
41 (Glomerella cingulata)
= 0 ( 0/ 3)°
0 ( 0/25)
40.0 ( 2/5)
0 ( 0/33)
© 0 ( 0/11)
0 ( 0/36)
0 ( 0/5)
0 ( 0/29)
0 ( 0/17)
0 ( 0/38)
0 (0/3)
0 ( 0/31)
a
b:
c
1987 10 27 1988 7 20

43
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42 (Glomerella cingulata) )C.gloeosporioides  nit
(G.cingulata=C. gloeosporioides)
nit
)
27
18
1992 10 15 1993 15
Puhalla (1985)
Correll et al.(1987)
C.gloeosporioides nit Cg-CHO-06-N-08(NitM)
Cg-CHO-07-N-03(nit1) Sawachi-1-N-02(Nit3)
10 13 25
a
43 ml x 10
(Glomerella cingulata)
28 48
1993 15 « )
)y )
L-asparagine
NM-1-OWR-1 (1.6g/ml) KCI0s(10g/ml) pH
NM-1-OWR-2
NM-1-OWR-3
28 ml 10*
NM-1-OWP-1
NM-1-OWP-2
NM-1-OWP-3
nit 44
( )
46.
7 66.7

41



44 (Glomerélla cingulata=C. gloeosporioides)nit
(phenotype) = °
Cg-CHO-06-N-08 26.7 46.7 46.7 20
(NitM)
Cg-CHO-07-N-03 40.0 33.3 66.7 13.3
(nit?)
Sawachi-1-N-02 26.7 53.3 60.0 13.3
(Nit3)
a b: c cm
d 30 1992 10 13 10 15
1993 15
)
45 nit
nit C.gloeosporioides Cg-CHO-0
6-N-08(Nit M) Cg-CHO-07-N-03(nit 1) Sawachi
-1-N-02(Nit3)
48 (phenotype)
cm /5000
1993 15
Cg-CHO-07-N-03 (nitZ) 66.7
Sawachi-1-N-02 (Nit3) 76.7
1992 10 13 15
45 nit 1993 15
66.7 76.7 60

42



54

-02(Nit3)46 Phe
( dnit phenotype notype Correll et af.(1987)
phenotype
C. gloeosporioidesCg-CHO-06-N-08 (Nit ) Cg
-CHO-07-N-03(nit I) Sawachi-1-N-02(nit 2) 46
1993 15 nit Nit3 Nit phenotype
Cg-CHO-06-N-08(Nit )62 phenotype 100 nit
Cg-CHO-07-N-03 (nit 1)68 Sawachi-1-N-02 phenotype
(Nit3)62 Cg-CHO-06-N-08(Nit
M)44 Cg-CHO-07-N-03(nit 1)40 Sawachi-1-N
46 (Glomerélla cingulata)nit phenotype
phenotype phenotype
Cg-CHO-06-N-08(NitM)
Cg-CHO-07-N-03(nit2)
Sawachi-1-N-02(Nit3)
Cg-CHO-06-N-08(NitM)
Cg-CHO-07-N-03(nit1)
Sawachi-1-N-02(Nit3)
1992 10 13 10 15 1993 15
)C.acutatum nit 25 ml
x 10*
(D) )-C )
1992 10 15 1993 15
Puhalla (1985)
Correll et al.(1987) C.acutatum nit 47
nit Na91-017-N-01 (nitl) Na91-016-N-21 nit (26.7 33.3 ) (46.
Nit ) 10 13 7)) (46.7 53.3 ) (10 )

43



47 Colletotrichum acutatum nit

(phenotype) = ©
Na91-017-N-01 26.7 46.7 46.7 10.0
(nit 1)
Na91-016-N-21 33.3 46.7 53.3 10.0
(Nit 3)
Nad1-017 16.7 33.3 46.7 2.5
Nad91-016 10.0 40.0 46.7 5.0
a b: c cm
1992 10 13 10 15 1993 15
40 30
48 Colletotrichum acutatum) nit
(phenotype)
Na91-017-N-0 nit 7) 53.3
Na91-016-N-21  Nit3) 50.0
Na91-017 45.0
Na91-016 41.7
1992 10 13 10 15 1993 15
49 (Colletotricum
acutatum)nit
phenotype)
Na91-017-N-01
(nit 1)
Na91-016-N-21
(Nit3)
Na91-017
Na91-016

44
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(46.7 53.3 41.7 nit
)
nit 49
49 ( Dnit phenotype
() C.acutatum Na91-017-N-01(nit 1)80
Na91-016-N-21(Nit3)73
henotype )- )
phenotype Correll et af.(1987)
nit Na91-017-N-01(nitI) Na9l-
016-N-21(Nit ) )-C )
50
nit Nit phenotype p
48 nit notype 100 nit phe
Na91-017-N-01 type
53.3 Na91-016-N-21  50.0
Na91-017 45.0 Na91-016
50 Colletotrichum acutatum nit phenotype
(phenotype) phenotype
) )
Na91-017-N-01 nit 1)
Na91-016-N-21 Nit3)
Na91-017-N-01 nit 1)
Na91-016-N-21 Nit3)
1992 10 13 10 15 1993 15
Boudreau and Madden1995 Reynolds et af.1987ab)
G.cingulata (G.cingulata)
( 1989
L))
( 1951 1954 1956 1991,1994 )

1961 Yang et al. 1990a,b,c 1992

he

no

45



25
G.cingulatad262-1
28 48 28 12
( )
15cm
22x 40mm
25 61
51
)
1992
29
60cm mm
cm
(22

46

51 (Glomerella cingulata)

) /8.8cm?

x 40mm)

20

1992 30
22
G.cingulatad9262-1
28 48 28

12



54

80ml
52 (Glomerella cingulata)
120 cm
21
82 /) /8.8cm? =
b
28 10
ml 4x 10*
52
a
b:
cm
cm
(Glomerella cingulata)
) 20

8.8cm’



G.cingulata

53

T0-02 14
1991 30
10
34mm
16 22
14
14
53 (Glomerélla cingulata)
14
1991 10 10 14
(m) ( 14 )
14
a
/ 34mm NE

48

14
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z(
)x 100/( x )
)
54 15 25
1989 17 G.cingulata NM-1 20 30
(4.5x 10°  /ml) 30 43.8
48 15 25 20 25 35
30 25 35 40 75.0
10 30 40
1/2 1/2
54 (Glomerella cingulata)
10 30 40
25 357 6 25. 62.5 75.0
6 0 0.0 0.0
20 30 6 25. 43.8 43.8
6 0 0.0 0.0
15 25 6 25. 25.0 25.0
6 0 0.0 0.0
) ,
> ( X )x 100/( x )
1/2
1/2

49



15
55
24 48
G. cingulataNM-1 (2.3x 10* /ml)
28 10
10 24 34 48
48 15 15
55 (Glomerélla cingulata)
)a
QD) 15( )
0 0 1 35
0 0 20 31
0 0 18 38
0 0 18 42
0 0 20 42
0 0 31 71
10 0 0 58 149
24 0 5 64 182
34 0 7 84 226(25 )°
48 0 7 61(50 ) (100 )
)a .o ()
) 10*  /ml)
- )
24
80 48
(180x 90
cm) (pf 1.2 1.5)
G(f 1.3 1.7) G(pf 1.6 2.0) 56 39
cm (65.0) (50.8) (48.4)
1989 (11.79)
(10.79)  (4.89)
19 G.cingulata NM-1 (9.4x

50



1988 11 30

NM-1

1x 10°
8 12

54

56 (Glomerédlla cingulata)
pf /
20 1.6 15 6.5 48.4
1.7 1.3 16 7.5 50.8
1.5 1.2 16 4.1 65.0
2.0 1.6 8 4.8 0
1.7 1.3 8 11.7 0
1.5 1.2 8 10.7 0
2.8 3.1
pf 17
30
57
57 .3
,G.cingulata 11
25
ml 5. 13
12 (
55 85 7.2)
(55.6)
57 (Glomerella cingulata)
kg/10a
10
10
10
10 10
30

16 17

©

51



( 1951ab)
( 1954 1956) (
(G.cingulata C.gloeosporioides) 1990) ( 1961)
( 1994 Yang et al.1990a,b 1992 Boudreau
1995 Reynolds et af. 1987a,b)
(1971) (1971)

Carver and Horn G.cingulata
(1966)

Horn and Carver(1968)

28 30

(G.cingulata)

Horn and Carver(1968) (

Horn and Carver(1968)

(1988)
( 1954)
( 1974)
(G.cingulata)
25 35 (pf :1.2 1.5)
(8kg/10a)
nit (19

nit 91) Smith(1987)
nit 24

nit ( )

52
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2.5 5.0 x 10° /ml

(6. cingulata) 1988 27, 29 10 18
, (1971), (1987), (1978), 21 - ., 28 12
(1989b) , 55 85
i . 40
(  1994).
1993 1996 99 . 1988 172 )
1992 , 172 , ,
7 ( x )x 100/
1993 1997 12 11 1998 ¢ x )
1999 12

G.cingulata

58
)1988 , s
10
1988
G.cingulata NM-1 25 ’
58 (Glomerella cingulata)
()
d
bc
ab
Duncan p=0.05)

> ( X )x 100/ x
: 1/2
1/2 :

53



16
[} 14 14
12 u
12
08 075
0.65
0.32
022
019
0.25
‘ 0.00: ‘ 0.0010.001
(Glomerella cingulata)
)1992
10
511 51
52 Dover F69 26
Dover 6 (136.6 7 )
51 52 511 69-266 (62 )
1992 15 Dover F69 266
30 511
11 51 52
26 (G.cingulata 9261-
1 ) 28
ml 3.8x 10* 16 )1993
28 48 20 35
26 62
(30 ) @ ) 12 (29
) 13 (30 ) @8 ) 14 (32

54



x Dover(32 )

54

1993 22 30
18 11
(G-cingulata9261-1 15.1
(4.3x 10* /ml) 22 23
28 4 12 (6.9 ) x Dover (3.3 )
20 35 14 (34.4 )
(61.3 ) (50 ) (46.7 )
22 ( ) 12 B.9 /)
14 ( 23 ) (6.9 )
a 273 | | 1366
F69-622 P 2 ™
Dover P —r -
52 P cal )
200
e
— 27
5] | E— 0
msa.e
5]] |— S
E!!rHFIIIIZS
Er!’lllllllllll381
0 40 80 120 160
10 1992 (Glomerella cingulata)
1/2
2 X )% 172
100/( x 4)

13

55



x Dover

151

46.7

|

74

3
141

.

50
8

|

344

14 F
5
!!!!!!IIIIIIIIIIIIIIIIIIIIIIIIIIIIII613
13 98
6.9
12 ﬂg
0 20 40 60 80
() ()
11 1993 (Glomerella cingulata)
()
()
)1997 (4.3x 10*
(G.cingulata) 28 24
10 ( 32 )
(20 ) (20 )
(20 ) Dover(20 ) 91-8-1(20 ) 91-16-3(20 )
91-21-7(20 ) 92-26-1(20 ) 93-10-4(20 ) 95-4- T (
5 (13 ) 95-8-2(20 ) 95-12-10(20 ) 95-13-2(2 x )
0 ) 95-13-3(20 ) 12-16(19 ) Belrubi,(
) Elsanta,(20 ) Darsellect(10 ) Korona, (16
) Mamie (16 ) Manalime(10 ) Mrades Bois (16
) Pajaro( ) 12
12 11 1997 15 Dover Darsellect 95-4-5

56

G.cingulata96 03

/ml)

)x 100/(

22

91-8-1



Mrades Bois

95-13-2 91-16-3 Belrubi Korona
Pajaro
Manalime Mamie 92-26-1
91-8-1(13.8) Darsellect(20) 95-4-5
(21.2) Dover(20)

)1998
(G.cingulata)

20 ) ( ) Dover(20 )96-1-1(91-8

-1x 20 ) 96-1-2(91-8-1x 20
) 96-1-3(91-8-1x 20 ) 96-3-1(

X 54 20 ) 96-4-2(93-3-10 x
20 ) 96-4-11(93-10-4 x 20 ) 96-4-15
(93-10-4 x 20 ) 96-4-16(93-10-4 x

20 ) 96-14-5( x 20 )

96-20-1( x 91-16-3 20 ) 96-22-1(

x 91-8-1 20 ) 96-22-3( x 91-8-1 20

) 96-22-4( x 91-8-1 20 ) 94-2-8(
x 20 ) 94-2-21( x )
1998 15
G.cingulata 96 03
(6.5x 10°  /ml)
17
10 ( 32 )
13
Dover
96-1-3 96-1-1 96-4-11 96-20-1 94-2-8
41.3
Dover

54

31.3
11999
0 ) (20 ) Dover(20 ) ELVIRA(11
) GENTO(11 ) GORELLA(11 ) VARELA(11 )
20 ) (20 ) 97-3-2
( 54 x 91-21-7 15 ) 97-3-4( 54 x 91

-21-7 15 ) 97-6-1(93-10-4x 91-8-1 11 ) 97-6-
2(93-10-4x 91-8-1 11 ) 97-6-3(93-10-4x 91-8-1
15 ) 97-6-4(93-10-4x 91-8-1 15 ) 97-6-8(93-10
-4x 91-8-1 15 ) 97-7-2(93-10-4x 91-21-7 15 )
97-10-2( x 93-10-4 15 ) 97-21-2(

x 15 ) 12
1999

G.cingulata 26
(9.5 x 10°  /nml)
17

28 ( 32 )

14

Dover

(31.3)
ELVIRA GENTO
GORELLA 50

97-3-4(43.8)

57



58

92.26.1

Mamie

Manalime

Pajaro

95.8.2

93.10.4

12.16

95.13.3

95.12.10

Korona

Belrubi

91.16.3

95132

Hsanta

Mrades Bois

91.21.7

94.45

Daresellect

Dover

9181

3

35

333

333

325

313

276

26.6

26.3

26.3

21.2

20

20

138

s

438

395

38.9

o

1

N

M

20 40 60

1997

(Glomerela cingulata)

x 100 ( x 4)

80

100
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96.22.1

96.145

96.3.1

96.22.4

96.4.2

96.4.16

94221

96.4.15

96.1.2

9428

96.20.1

964.11

96.1.1

96.1.3

96.22.3

Dover

26.3

338

313

313

68.8

585

55

525

525

513

50

475

46.3

413

N
o

154

8.8

oY
(63}

o

13

1998

100 (

x 4)

N

0 60

(Glomerella cingulata)

80

59



60

9772

9764

9763

97212

9768

9761

97102

9762

VERELA

9732

GENTO

GORELLA

ELVIRA

9734

Dover

223

455

455

438

98.2

96.3

923

908

883

83

818

813

80

75

688

656

542

14 1999

60

x 100/( x

80 100

(Glomerella cingulata)

120
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(G.cingulata C.gloeosporioides)

(Smith and
Black1990) C.acutatum
(G.cingulata) Sequoia Dover
, (1971)
, 13 (Denoyes and Baudry 1995)
G.cingulata
(1978) Dover G.cingulata
(1978) , ,
, Dover
, (G.cingulata)
(1989b)
, , Milholland(1982) C. fragariae Apollo
, s , Sequoia
Dover
(1978)

(1989b)

61



100
81

80
60
60
40
20
4
o L[

79

(6.
cingulata) (
1989f 1993a,b, 1990, Okayamal993) 15 (Gomerelia

cingulatz)
(G.cingulata)
( 19

9la
1988 (G.cingulata)
4.5m ( 15 ) 12cm
100 25
1989 12 mim
13
G.cingulatad261
30cm
15 . 1992
25 35
@9 ) 14 1999
60
81 9 )
16 14
( 1987)

20.8 14

62



83,

54

29.2 14
i
14
16 (Glomerella cingulata)
4
| L
23) G.cingulata NM-1
( 1983, b,19 25 21
1990 1985)
( x cm ml 4.4x 10*
35u m
(¢ x cm

63



200g ( 0.0
3mm 45cm 35cm 59
)
15
15 25
15 30 60 15 60
1989 5 3
5 ) 10 (0 35 ) 20 30
10 20 (20 30 15 25
50ppm
30 61
59 (Glomerélla cingulata)
15 30 60
) a
a
b:
C

64

25

15

60



60

54

30
(Glomerella cingulata)

QD)
b )c

a

b

c
61 (Glomerella cingulata)

1989 10 20 10 20
30 60 30

) a

65



(G.cingulata)

(Hore and Burnsidel972, 40cm
1990c 1989)
24 ( 190 (230 )
(
)
1989 20 1990
62
G.cingulata NM-1 29 ( 190
35u m
| £ mm
15x 20
cm
kg
62 (Glomerella cingulata)
1989 20 1990 29
(190 (230
60kg
60kg 80cm
1989 20 1990 20
G.cingulata NM-1
#
mm (15x 20 )
cm

66

1990

50ppm

(230



54

1991 18
2000
63 8000 10 1501
60
60
15mm 500
5009
19 20 (60 )
63 NP-FID
(Glomerélla cingulata)
1989 20 20
60
a b 64
19 )
) a 60
o (0-01pprm)
[ox 60
VBN/T-N 5.1 10
15 (
-191KT025)
64
ppm
0.01 0.01
( 60 0.01 0.01
0.01 0.01
0.01 0.01
0.08 0.01
( 0.01 0.01
0.36 0.32
0.01 0.01
0.01 0.01
( 60 0.01 0.01
0.01 0.01
0.01 0.01
1991 17 2000
8000 151/a

67



120

29
10
G.cingulata T0-1
28 m> 17
Og 1991 cm
50
20 57
190 cm 55 30 50
( 120 cm 10cm 0.1 45
mm) 50
30cm ( 65
63 ) cm? 70ml
20 22
2 15¢ 27 10 ( 3
22 )

120 cm
70
60
50
40
30
20
10

0
1 7 11 13 15 17 19
17
_— 5cm I 20cm
—— 5cm — 20cm
5cm — 20cm
;-

68
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65 (Glomerella cingulata)
(D)
1991 10
12 38
b
: 63 70ml/cm®
b: 15g/m=
(1975) (1989
(G.cingulata)
( 1993b, 1989f, 1993a,b
1993
(1995)
( 1991a)
« 24
05
1989
45
1989c
( 1983) Easton et al. 1986

23)

20

69



(Fusarium oxysporum ()
f.sp. lycopersici)
1990 1992 20 (6.
1993 1986 cingulata)
SAY-03
63 09 25
20 57 50
20cm
66
(SAY-09
25
(1991 ( 25)
108 140x 105 126p m( 26)
Chaetomium aureum ( 27)
8.4 10.3um 5.4 6.1ym
Chaetomium
Chaetomium aureum Chivers
66 (Glomerdlla cingulata)
(b m (v m wm  (m )
— 106 138x 104 129 8.2 10.8 5.7 6.1 140
— 108 140x 105 126 8.4 10.3 5.4 6.1 140
Chaetomiun aureum
(1978b) 110 140x 105 125 8.5 10.5 5.5 6

(1993) 110 120x 80 160 9.7 11.3 5 5.3 130

70
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(G.cingulata) Ch. aureunm3 13
25
SAY-01 04 TO-01
SAY-05 08 SAY-09 13 cm
120 28
G.cingulata 70-01 C.gloeosporioides
25
cm
68
T0-01 76mm 78mm
67 SAY-03 10
T0-01 24mm 23mm mm SAY-09
mm
SAY-01 03 09 10
mm G.cingu-
28 lata Ch. aureumum
29
67 (Glomerella cingulata) Chaetomium aureumum
mm
SAY-01 -02 -03 -04 -05 -06 -07 -08 -09 -10 ~-11 -12 -13
G.cingulata
24 5 7 5 9 8 14 14 10 5 6 15 7 7
C.gloeosporioides
23 7 6 6 8 8 15 12 12 5 6 15 7 7

) Ch.aureum

71



68

(Glomerella cingulata)

Chaetomium aureum

mm

SAY-01 -02 -03 -04 -05 -06 -07 -08 -09 -10 ~-11 -12 -13
G.cingulata
76 9 12 3 9 11 23 9 10 2 8 12 12 9
C.gloeosporioides
78 15 13 4 13 14 18 12 12 1 5 11 15 9
) Ch.aureum 28
o 28
20x 20mm
SAY-03 SAY-09 SAY-
10 (G.cingulata) NM-1  T0-01
No
28 69
ml 10* 5 098.8
9.5 14.5
28 cm
69 (Glomerella cingulata)
Chaetomium aureum
SAY-03 SAY-09 SAY-10
G.cingulata
97.8 14.5 9.5 12.5
96.5 12.8 11.0 12.7
C.gloeosporioides
No 98.8 11.8 9.5 13.8

72

28

30

96.
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SAY-03 SAY-09 SAY-03 SAY-09
28 12
40
42.5 65 10 45 50 55 60
10 15 20 25 28 30 32 35 40 10 60 120
45
70 SAY-03
18 SAY-03 SAY-09 50 10 55
10 40 32 55 SAY-09
45 25 50 60 55
SAY-09 SAY-03
+— SAY-03
18 (Glomerella cingulata)
Chaetomium aureum
70 Chaetomium aureum
40 42.5 45 50 55 60 65
10 10 10 60 120 10 60 120 10 60 120 10 60 120 10
SAY-03
SAY-09

73



20

SAY-03 SAY-09
28 71
10mm 10 37.1
200 ml 10 48.6

100 ml 28 7.5

5.6 @5 ) SAY-03 (7

100 ml 5000 3.3 20 ) SAY-09 (86.7 )
CH-6010(KINEMATIKA )
( )
1.0 x 103cfu
1992 30
10
ml 4_4x 10*
10
71 (Glomerella cingulata) Chaetomium aureum
)
( 20
SAY-03 10 0 0 7.5 20.0 73.3
SAY-09 10 0 0 7.5 10.0 86.7
8 0 37.1 48.6 75.0
8 0 0 0 0
100ml
1992 30 10

74



1992

Ch. aureum

10mm

50ml

GL-15(  253.7nm)

15 (
9262-1

15ml

40
24

(G.cingulata)
( )

1992
SAY-03 SAY-09

28
100ml
28

2.6

(1.3 x 10%cfu)

10ml 48
30cm
7 ) G.cingulata
/ml)
500
15 2
18

12.8

SAY-09

54

74.8

18.6 SAY-03
10
SAY-09
5.8 10
40

38.8

(85.1)

72
80.
SAY-03
4.9
15.7 6.2
37
40
SAY-03  (70.4)

4.

8

3
20.

.5

75



76

72 (Glomerella cingulata) Chaetomium aureum
« )
40
) 10 )
SAY-03 2 18 0 4.3 4.9 0 100
SAY-03 18 0 18.6 20.3 11.1 70.4
SAY-09 = 18 5.8 6.2 100
SAY-09 18 0 12.8 15.7 5.6 85.1
18 0 0 0 0 100
18 0 74.8 93.7 38.8
24 0 80.8 98.4 37.5
18 0 0 0 0
a: 253.7nm 30cm
1992 15
500 15 22 29 15ml
1993 60
25
1993
SAY-09 28 73
10mm
100ml 80.8 75.3
50ml 28 9 8.6 SAY-09
3.0 4.3
500 0.3
(8.0x 10%cfu) 60
10ml 48 40.0 SAY-09
16 ( )
G.cingulatad262-1
500
15ml 16 23 30

10

SAY-0

44.0
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73 (Glomerella cingulata) Chaetomium aureum
C )
60
SAY-09 25 8.6 94.7 0 100
SAY-09+UV 25 4.3 77.0 0 100
25 0.3 99.6 12.0 72.7
25 75.3 6.8 40.0 9.1
25 80.8 44.0
1993 16
235.7 nm) 30cm
500 16 23 30
120 13.3
20.0 10 250
SAY-09 10 46.7
33.3 20.0 6.7
30 10
1992 0 6.7
18 ( 10 10 ( 30 19 26.7 25.0 30.0
93 ( 120 ) 16 (250 6.7
)
mm
mm
15
10
Ch. aureum SAY-03 SAY-09
74 SAY-03 1
0 40.0 33.3 20.
0 30 10

13.3

250

12

77



74 Chaetomium aureum

« )
SAY-03 10 40.0 0 40.0 0 33.3 20.0 0
30 33.3 0 33.3 0 20.0 30.0 0
120 13.3 0 20.0 0 20.0 10.0 0
250 13.3 0 0 0 0 0 0 0
SAY-09 10 46.7 0 46.7 6.7 33.3 20.0 0
30 40.0 0 46.7 0 20.0 30.0 0
120 6.7 0 26.7 0 25.0 30.0 0
250 6.7 0 6.7 0 0 0 0 0 0 0
250 0 0 0 0 0 0 0 0 0 0
1992 15 16
15 10
75
Talaromyces flavus Y-Y-01
1993 ( 31) 25
( 1992, Ishikawa2003) ( 32).
(G.cingulata) 237 352pu m
¢ 33
8.1 9.6pm
¢ 34
SAY-Y-01 3.9 4.8x3.2 3.6um (
SAY-Y-07 25 35)
76

195 344x 2 2.4pm

7.8 10.5x 1.8 2.5y m

78
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8 11.2x 2 Penicillium dangeardii Pitt Talaromyces
2.6y m 2.5 3.2x 1.4 2. flavus (Klocker) Stolk et Samson
S5pum 50 150p m ( 36)
Udagawa et al.(1959)
75 (Glomerella cingulata)
(um) Hom) Hom) M m) )

SAY-Y-01 237 352 8.1 9.6 3.9 4.8 3.2 3.6

SAY-Y-07 240 355 7.8 9.5 3.84 4.78 3.1 3.5

Talaromyces flavus 250 350 8 9.5 4 48 3.2 3.5

a: (1959)
76 (Glomerella cingulata)
p m)
SAY-Y-01 195 344x2 2.4 7.8 10.5 1.8 2.5 8 11.2 2 2.6 2.5 3.2 1.4 25
SAY-Y-07 200 355x 2 2.6 8 10.7 1.9 2.6 7.8 11 2 25 24 3.1 1.4 25
Talaromyces 200 350x 2 2.5 8 10.5 2 2.5 8 11 2 2.5 25 3.2 15 25
flavus®
a (1959)
SAY-Y-10 12
77 28
10mm
200ml
100ml 28
10
SAY-Y-01 09 (Ishikawa 2003) 1993

79



15ml 14 7. flavus

G.cingulatad262-1 77
ml 4.2 x 10* 46.7
500 14 21 6.7 26.7
500 26.7
16 30 SAY-Y-01 SAY-Y-07
85.7
77 (Glomerella cingulata) Talaromyces flavus
30
SAY-Y-01
SAY-Y-02
SAY-Y-03
SAY-Y-04
SAY-Y-05
SAY-Y-06
SAY-Y-07
SAY-Y-08
SAY-Y-09
SAY-Y-10
SAY-Y-11
SAY-Y-12
1993 14
500 14 21
10 13 16
19 22 25 28 31 34 37 40 45
o
G.cingulata
SAY-Y-01
SAY-Y-01 19 SAY-Y-01
28 10 40 31

mm
10 31 34

80
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—— Tflawus PDA
—8—Tflawus WA

—4&— Gcingulata

—%— Gcingulata, WA

70
60 L
=50 |
40 L
30 L
20 |
10 1
0
10 13 16 19 2 2 28 31 H#A I
()
19  Taaromyces fiawis Glomerella cingulata
o 45
(G.cingulata)
T. flavus SAY-Y-01
(lot.N-D-2-041
6) SAY-Y-01
28 pH 10
10 15 20 25 28 30 28
32 35 40 45 pH
G.cingulata
pH
Y-01 pH 10
20 pH 10
7. flavus 10 40

30

40 45

32

G.cingulata

pH

21

30

pH

30 40

SAY-

81



100

——|K-153

80 —8—|K-153
€
£

60

40 1

20

0

20 IK-153

75 85 20
1 100
0
4 5 6 7 8 9 10 @ 1m0
21 Taaonees fansSAY-Y-01 o ——13
——25
o o )
20
20
0 B
7. flavusSAY-Y-01 0 6 9 12
18 2  daoness
25 30
ml 10°
12

20

82
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78
Y-Y-01 55 60
SAY-Y-07 55 60
SAY-Y-01 SAY-Y-07 55
SAY-Y-01
12 60 65 120
42.5 45 50 55 SAY-Y-07 60 120
42.5 10 65 60
10 120
40 10
42.5 45 50 55 60 65 10
78 Talaromyces flavus
45 50 55 60 65
5 10 60 120 5 10 60 120 5 10 60 120 5 10 60 120 5 10 60 120

SAY-Y- nt. nt. nt. nt. nt. nt. nt. nt. nt. nt nt. nt.
01 nt. nt. nt. nt. nt. nt. nt. nt. nt. nt nt. nt.
SAY-Y- nt. nt. nt. nt. nt. nt. nt. nt. nt. nt nt. nt.
07 nt. nt. nt. nt. nt. nt. nt. nt. nt. nt nt. nt.
SAY-Y-
01
SAY-Y-
07
nt.:
40 42.5

SA

60

65

83



1993 60
SAY-Y-01 SAY-Y-07 SAY-Y-01 SAY-Y-07
28
10mm 79 SAY-Y-01
200ml 8.8
100ml 28
SAY-Y-01 ( 6.0) G.8 )
SAY-Y- 07 ( 53 ) SAY-Y-07
SAY-Y-01 1.7x 10°cfu SAY-Y-07 5.
3x 10°cfu 1993 0.3 12
15ml 75.3
80.8
16 ( )
G.cingulatad262-1 ml
4.2 x 10* 500
500
16 23 30
25 27
79 (Glomerella cingulata) Talaromyces flavus
« )
60
SAY-Y-01 8.8 89.1 0 100
SAY-Y-01+UV 5.8 92.8 0 100
SAY-Y-07 10.9 86.5 4 90.9
SAY-Y-07+UV 10.2 87.4 4 90.9
0.3 99.6 12.0
75.3 6.8 40.0 72.7
80.8 44.0
1993 16
25 uv 235.7 nm 30cm
500 16 23 30

84

10.9

40.0
44.0
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1994
60
SAY-Y-01(7.6x 10°cfu) 80 SAY-Y-01
SAY-Y-07  (8.8x 10°cfu) 10.5  SAY-Y-07 16.8
1993 19 G5.9 /)
94 29 15ml SAY-Y-01 7.7 15.4
(3.1 )
SA
500 15 22 Y-09
G.cingulata9261 1
ml 4.2 x 10*
Ch. aureunSAY-09 3.7
x 10°cfu) 13
80 (Glomerella cingulata) Talaromyces
flavus
6 60
( (
SAY-Y-01 10.5 15.4 71.4
SAY-Y-01+UV 10.2 7.7 84.9
SAY-Y-07 16.8 15.4 71.4
SAY-Y-07+UV 15.4 15.4 71.4
SAY-09 11.2 15.4 71.4
SAY-09+UV 20.0 15.4 71.4
0.7 23.1 57.1
53.8
55.9 53.8
1994 7 29 8 6
13
235.7 nm 30cm
SAY-09 Chaetomium aureum
500 8 1 ,8 ,15 22 4

85



1995

SAY-Y-01
81
20 4.0
3.9
1994 (16.0 ) (29.6 )
SAY-Y-01 30 60
8.0 78.4
(9.1x 10° cfu) 1995
15ml 3.9 89.4
G.cingulatad9261-1 24.0 ( 35.
13 ml 4.2 x 10* 1 37.0 500
25 27
20 30 60
60
81 (Glomerella cingulata) Talaromyces flavus
60
20 30 60

SAY-Y-01 25 8.9 4.0 8.0 8.0 78.4
SAY-Y-01+UV 26 5.3 3.9 3.9 3.9 89.4

25 1.3 16.0 16.0 24.0 35.1

25 6.0 28.0 32.0 36.0 2.7

27 93.1 29.6 29.6 37.0

7. flavus SAY-Y-01 1995 9 13
500 13 20 27 15ml
235.7 nm
10 90 180
mm
mm mm
( 1mm) 26
SAY-Y-01 SAY-Y-07

86

1995



SAY-Y-01 SAY-Y-07
82
100 90 SAY-Y
-01 89 92 SAY-Y-07 50 85
180 SAY-Y-01 77 85
SAY-Y-07 46 81
180
82 Talaromyces flavus
SAY-Y-01 90 88.5 92.3 88.5
180 84.6 84.6 76.9
SAY-Y-07 90 84.6 84.6 50.0
180 80.8 80.8 46.2
180 0 0 0
1994
15
26
T flavus
(Sclerotinia
sclerotiorum) (Mc-
Laren et al.1986)
SAY-Y-01
o
(G.cingulata)
( 1991 1989 1992
1991 1991 1989)
T. flavus

54

a
SAY-Y-01
2.5ppm G.cingulata
1600ppm
cm
cm
¢ x )
( mm) 36
25
¢ 37
( 38 40)
¢ 4
7. flavus ( 4
2) coiling
« 43
« 44
( 4
5 46)
83
T. flavus 27.8 30.6
27.8 31.9
(52.8 ) (54.2 55.6 )
100

87



83 Glomerella cingulata Talaromyces flavus
T. flavus G.cingulata T.flavus G.cingulata
20/72(27.8) 38/72(52.8) 14/72(19.4)
18/18(100)
22/72(30.6) 38/72(52.8) 12/72(16.7)
18/18(100)
23/72(31.9) 40/72(55.6) 9/72(12.5)
18/18(100)
20/72(27.8) 39/72(54.2) 13/72(18.1)
18/18(100)
7. flavus 18/18(100)
b
47)
o
7. fla-
vus SAY-Y-01 , G.cin-
gulata NM-1 T0-1
2.0 24 G.cingulata
0.1
(50 100 ) iml 10
25
$2150
10 25kv 17
SAY-Y-01 /ml)
10ml

88

25



flavus

(Sphaerotheca aphanis var. aphanis)

6

3x 10

¢ 49

( 50

(

7. flavusSAY-Y-01

1995)

10ml
1000

48)

ml

54

7. flavus SAY-Y-01

( 51
b
(Botrytis cinerea)
( 1991)
7. flavus
2000 26
(Botrytis cinerea)
84
70
mm
25
84
(Botrytis cinerea)
KN 001
MA304
)

89



85

7. flavus 52.8 55.6
23.6 30.6
100
( 52 53
coiling ( 54 55
85 Botrytis cinerea Talaromyces flavus
7. flavus B.cinerea T.flavus B.cinerea
40/72(55.6) 17/72(23.6) 15/72(20.8)
18/18(100)
KN-001 38/72(52.8) 17/72(23.6) 17/72(23.6)
18/18(100)
MA304 38/72(52.8) 20/72(27.8) 14/72(19.5)
18/18(100)
38/72(52.8) 22/72(30.6) 12/72(16.7)
18/18(100)
7. flavus 18/18(100)
(Rhizoctonia solani)

c 2000 (Phytophthora cactorun), (Sclerotium
rolfsii (Sclerotinia sclero-
tiorum

(G.cingulata)
22
25
10
Fusariumoxysporum T.sp.
fragariae) (Verticillium dahliae

90
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50 16.7
T. flavus SAY-Y-01 55.6 59.7
944
¢ 64
66.7 30.6
( 56 57)
( 58) ( 59) 100
( 60 61) (
62 63) 100
86
86 Talaromyces flavus
7. flavus T. flavus
(F.oxysporum t.sp. fragariae)
(Ne297 ) 36/72(50) 12/72(16.7)  24/72(33.3)
18/18(100)
(Verticillum daliae)
S- 25 40/72(55.6) 0/72( ) 32/72(44.4)
18/18 (100)
(s- 27 ) 43/72(59.7) 0/72( ) 29/72(40.3)
18/18(100)
(Rhizoctonia solani)
Ne311 72/72(100) 0/72(0) 0/72(0)
18/18(100)
(Phytophthora cactorum)
(F-v-1 72/72(100) 0/72(0) 0/72(0)
18/18(100)
(F-v- 7 ) 72/72(100) 0/72(0) 0/72(0)
18/18(100)
(Sclerotium rolfsii)
(NI191- 01 ) 68/72(94.4) 0/72(0) 4/72(5.6)
18/18(100)
(Sclerotinia sclerotiorun)
( 48/72(66.7) 22/72(30.6) 2/72(2.8)
18/18(100)
7. flavus
(SAY-Y-01 18/18(100)

91



d 2002

(Dendrophoma obscurans
)744018

744074 10°*

(Cylindrocarpon destructans

)

(Ralstonia solanacearum)

G.cingulata

cm

a 2000

oryzae 00-6-19
solani

Pyrenochaeta terrestris CT0-01

92

mm

7. flavus

SAY-Y-01

7 flavus SAY-Y-01

3cm
10
50
83.3
72.2
69 70

27.8

Pyricularia

Rhizoctonia
CKU-01

6
22.2

87
( 65
6)

67 68
72.2 88.9

ml

mm

70

11.1
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54

Talaromyces fravus

7. flavus 7. flavus
(pyricularia oryzae) 18/36(50) 10/36(27.8) 8/36(22.2)
18/18 (100)
0/18(0) 3/18(16.7) 15/18(83.3)
2/18(11.1) 1/18(5.6) 15/18(83.3)
(Rhizoctonia solani) 36/36(100) 0/36(0) 0/36(0)
18/18 (100)
5/18(27.8) 0/18(0) 13/18(72.2)
(Pyrenocheta 2/18(11.1 0/18(0) 16/18(88.9)
terretris)
5/18(27.8 0/18(0) 13/18(72.2)

b 2001

Trichothecium roseum

7. roseum Fusarium oxysporum
f.sp. Iycopersici Verti-
cillium dahliae (Rhizoctonia

solani (Botrytis cinerea
(Valsa ceratosperma)
(Sclerotinia sclero-tiorum)

(Sclerotium rolfsii 10 10

G.cingulata

10

7. flavus SAY-Y-01

10 10
71
« 72
73
88
(83.3 100 )
27.8 61.1

100



88 Talaromyces flavus

T. flavus T. flavus
Trichothecium roseum

36/36(100) 0/36(0) 0/36(0)

18/18(100)
Trichothecium roseum

36/36(100) 0/36(0) 0/36(0)

18/18(100)
Fusarium oxysporum t.sp. Iycopersici
30/36(83.3) 0/36(0) 6/36(16.7)

18/18(100)
Verticillium dahliae

20/36(55.6) 0/36( )

18/18 (100)
(Botrytis cinerea

18/36(50) 6/36(16.7)

18/18(100)
Rhizoctonia solani

16/36(44.4)

12/36(33.3)

36/36(100) 0/36(0) 0/36(0)
18/18(100)
(Valsa ceratosperma)
28/36(77.8) 0/36(0) 8/36(22.2)
18/18(100)
(Sclerotinia sclerotiorunm)
22/36(61.1) 10/36(27.8) 4/36(11.1)
18/18(100)
(Sclerotium rolfsii
35/36(97.2) 0/36(0) 1/36(2.8)
18/18(100)
Glomerella cingulata
10/36(27.8) 17/36(47.2) 9/36(25)
18/18(100)
7. flavus
SAY-Y-01 18/18(100)
)

94
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r
flavusSAY-Y-01
(Lentinus ( 747
edodes)TL. .ed.6 TL..ed.8 (Pholiota 6
nameko) 123 (Pleurotus pulmo-
narius)TP.0s.2 (Grifora frondosa)TG.f 77
r.1 (Hypsizigus marmoreus) TH.ma.3 89
(Naematoloma sublateritium)
fa..2 91.7 100
G.cingulata
89 Talaromyces flavus
T. flavus 7. flavus
(Lentinus  edodes)
TL..ed.6 36/36(100) 0/36(0) 0/36(0)
18/18(100)
TL..ed.8 36/36(100) 0/36(0) 0/36(0)
18/18(100)
(Pholiota nameko)
123 33/36(91.7) 3/36(8.3) 0/36(0)
18/18(100)
(Pleurotus pulmonarius)
TP.0s.2 36/36(100) 0/36(0) 0/36(0)
18/18(100)
(Grifora frondosa)
TG.fr.1 36/36(100) 0/36(0) 0/36(0)
18/18(100)
(HRypsizigus marmoreus)
TH.ma.3 nt. nt. nt.
18/18(100)
(Naematoloma sublateritium)
TN.fa.2 nt. nt. nt.
18/18(100)
Glomerella cingulata 10/36(27.8) 18/36(50) 8/36(22.2)
7. flavus 18/18(100)
nt.

95



Gliocladium virens

Gl.virens
(Howel11992) SoilGard GlioGard GIl.virens T.flavus
( 1998) T. flavus
T Fflavus Gl.virens ( 78
Gl.virens
7. flavus Gl.virens
2000 10 10 7T.flavus T.flavus
Gl.virens
GL-21 ( 90
) 7. flavus SAY-Y-01 100
Gl.virens
79 14 7. flavus Gl.virens
( 80
90 Gliocladium virens Talaromyces flavus
a b
T.flavus G.virens T.flavus G.virens
Gl.virens
GL-21 0/72(0) 0/72(0) 72/72(100)
18/18(100)
- 0/72(0) 0/72(0) 72/72(100)
18/18(100)
7. flavus
SAY-Y-01 72/72(100) 0/72(0) 0/72(0)
18/18(100)
G.cingulata
20/72(27.8) 38/72(52.8) 14/72(19.4)
) T. flavus

96

(



«c )
a
T. flavusSAY-
Y-01 2000
12 18
15ml
TAITEK AUTOMATIC MIXER S-100 30
0.5ml 45
10ml
25
4.9C14 4.16C19-
1-3 4.16L-3-2 4.23C-3-2 5.7C-3-1
5.7D1-3 5.8B-1-1(Pestalotiopsis
disseminata) 5.85-8 6.13M6-3 6.12m-

10( 7richoderma sp.)
6.13(Alternaria sp.)

6.13(Aspergillus flavus)

6.13(Aureobasidium pullus-

1ans) 6.13(As.niger) 15
T. flavus SAY-Y-0
1 4.
6CL3-1 4.16L-3-2 5.8B-1-1(Pestalotiopsis
disseminata) 4.23C-3-2 4.16C19-1-3
(Alternaria sp.) 5.8S-8 6.13M6-3 6.

12m-10( 7richoderma sp.)
sp.) 4_6CL3-1

6.13(Alternaria

5.85-8

6.12m-10( 7richoderma sp.)

54

( 81 82
Au. pulluslans6 .13 ( 83 4.16L-3-2
As. flavus6 .13 As_niger6.13
T flavus
6.13M6-3
flavus 6.13
( 84

4.11C193-1 4.160L-3-1
5.8C-2-1 5.8C-3-3 5.1BU3
5.25A-3-2 6.4D.0B

4.23CC-1
5.25P-1-2

7. flavus SAY-Y-01
6.4D.0ob

4.11C193-1 5.1BU3 5.8C-3-3 5.25P-1
5.25A-3-2 5.25P-1-2
5.1BU3

( 85 4.11C193-1

5.25P-1-2
( 86 4.160L-3-1
( 87
C

T. flavus SAY-Y-01
25 ( cm)
2000 11 19 12 14

As.

-2

97



25

mm
72
Wiesner (18
)
10
SA-01 ( 7. flavus
) SF- 03
SF-04 (Cladosporium sp.) ( )
SB-01 10
(¢ 8%
(
89)
90
T. flavus
91
o
(7. flavus) (Penicillium
aangeardii)
( ) 2002 9 4 200ml
1/2 Murashige-Skoog( )
40ml
( )
91
7. flavus SAY-Y-01
G.cingulata ( ) T. flavusSAY-Y-01 ml 10’
1000 (18 )
G.cingulata
et /ml
25
ml 10*
« )

98

)
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25 :25 50
:50 75 -75
=2 ( x )x 100/( "
) 17
( )
(7. flavus SAY-Y-01
=3 ( x
)x 100/( x ) 1000
91 1/2MS

KNOs  KHaNOs  KHzPO.
MnSOs  ZnS0s CuS0:-7H:0

CuSOe-5H0  CoCl-6H:0 93
H:BOs NazMo-2H.0 (13.3)
MgSO0.-7H:0 2)
CaCl-2H:0
KI (10.5 14.8)
Fe-EDTA
92 Ne
Ne
(45.8 100)
17 85.7 100
No
(0 31.3) 17
(42.9
75) Ne ( )

10" /ml

ml

(36.3)

21

(35.

(13.3)

99



100

92 Talaromyces flavus
8 17
/72 MS 1 26.5 31.3 62.5
26.7 45.8 95.8
2 40.7 7.1 42.9
14.5 66.7 100
3 48.9 31.3 62.5
30.9 92.9 100
4 20.1 71.9 81.3
9.1 100 100
5 33.8 0 62.5
19.6 87.5 100
6 29.5 0 75
12.1 75.0 100
7 37.4 18.8 65.6
7.0 80 85.7
1/2 NS 35.2 14.3 42.9
27.4 85 100
) 91
1/2MS
93
Talaromyces flavus T.flavus
35.2
10.5
11.6
36.3
14.8 ( )
10° /ml 7. flavusSAY-Y-01
13.3
)

11

30u 1
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94
26.4
(20.5)
94 Talaromyces flavus
0 3 5 8 11( )
7. flavus

13.8 16.5 23.7 29.7 nt.

16.0 26.4 45.6  40.7 nt.

16.5 20.5 25.1 31.7 nt.

19.6 26.5 21.6 30.9 31.3

13.2 20.1 19.9 26.7 26.5

20.5 22.5 19.7 19.7 31.3

)
nt. : 7. flavus
7. flavusSAY-Y-01 (10° /m
T. flavus )] ( 10* /m
D 0.5ml
16
) 33 33 6
10ml 6 166
18 (3 12 )
( :F1
) ml
T.

flavus
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95 ( 9)
24
() )
( ) « 92 « 9
¢ 9
( ) ¢ 9
« 99
( )
¢ 9
95 Talaromyces flavus Glomerella cingulata
0 4 8 16( ) « D
7. flavus 0 0 0 0 01 1 2 3
0 0 0 0 0 01 3
G.cingulata 0 0 0 0 0 01
0 1 2 2 3 2 3 3 3
0 0 0 0 0 0 0
0 0 0 0 0 0 0
) T.flavus - SAY-Y-01
G.cingulata :
7. flavus Ch.aureum 10ml
0.1ml
7. flavus
SAY-Y-01 Ch. aureum SAY-09 10ml
25 40 42.5 45
50 55 60 65 10 60
7. flavus 120
55 60
Q) *
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96

7. flavus 65 120

96 Talaromyces flavus
45 50 55 60 65
10 60 120 10 60 120 10 60 120 10 60 120 10 60 120(C )
1K-153 N ++ o+ ++ o+
++ o+ ++ o+ ++  ++
1K-153 T. flavussAay-Y-01
cfu 55 60 *
40, 42.5 ++
7. flavus
T. flavus
97
( 73 ) 69.6
2000 1998 11 21 75 73.1 11.8
20ml ( 70 )
G.cingulatad6-03 67.9 67.9 65.4
(5.5 x 10* /ml) 19.6
2000
24 20ml
29 ml 2.1
x 10* cfu
12

103



97 Talaromyces flavus

69.6 (39/56)  75(42/56)  73.1(19/26)  11.8(6/51)

0 (0/26) 0 (0/26) 0 (0/26) 0 (0/24)

67.9 (38/56) 67.9 (38/56) 65.4(17/26) 19.6(10/51)

@ 0 (0/26) 0 (0/26) 0 (0/26) 0 (0/26)
a: b: c:
1K-153 T. flavus 10® /g 2000 1998
11 21
d: 24 1000 , , 29
12 73 70 12
( 1996
98
41.2
500 10.3 75.
0 500 ( 23.
1996 17 5 43.0) 1000
22.1 46.4
G.cingulata96 03 ml 1.1 2000
x 10% 30 10 13.2 68.0
500 26.5
500 1000 2000 35.7
25 1000 25.
50ml 50 0 39.3
0 25 10 11 2000 23.5
12 70 35.7
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98 (Glomerella cingulata)
¢ 70 )
500 17 10.3 75.0
Talaromyces flavus 1000 17 22.1 46.4
SAY-Y-1 2000 17 13.2 68.0
500 17 26.5 35.7
Chaetomium aureum 1000 17 25.0 39.3
SAY-09 2000 17 26.5 35.7
500 17 23.5 43.0
70
19 41.2
1996 25 50ml
25 10 11 15ml
1998
1998 12 99
30 31
500 6.7
85.7)
1998 12 1000 1000
1000 15.4 ( 67.0)
17
1000 2000 1000 17
16 1000 2000 6.7 ( 85.7)
11 21 16 1000 10.0 (
20ml 78.6) 2000
500 6.7 ( 85.7)
16 24 30 10 3.2 ( 93.1) ( 99
G.cingulata 96 03
ml 5.5 x 10*
1998 10 12 35

46.7

105



99 (Glomerella cingulata)

Talaromyces flavus

10®
1998 10 12 35
17 16
16 17
20ml
( 1998 1998 10 12 35
1998 31
21 6.
cingulatad6 03 ml 5.5 x 10* 100
95.2
16 16 1000 57.1 (
1000 20ml 40.0) 500 85.
500 7 ( 10.0)
16 24 10
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5

4

100 (Glomerella cingulata)
Talaromyces flavus 1000
10®
500
1998 35
16
16 24 10
20ml 35
()
101
( ) 0.2 0.3 /
4.7 7.5
/
G.cingulata T. flavus
25 102
ml 10°* 2
002 11 6 ml +
+ + 2.6 0.5
* * *
17 7. flavus
25
7. flavus
mm
192

107



101 (Glomerella cingulata)

/7))

+0 +0.4 + + + (

0.2 1.0 1.3 7.5 6.3 4.7
6.5
0

2002 11 6

+

102 Talaromyces flavus
Glomerella cingulata
)
+ +0.4 + + + (
7. flavus 21.9 26.0 49.5 63.0 74.0 45.8 58.3
G.cingulata 0 0 2.6 0 0 0.5 0
7. flavus 24.0 30.2 74.0
G.cingulata 2.0 1.6 0 0 0
) 14 11 6 (¢
* 11
192
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2002 22
T.
17 flavus
0.2
214 216 52 0.2
mm 14
mm
G.cingulata No.470 ml
25 7
24 10
mm
10 15 7/ 16
1000
103
7 19 7. flavus
7 19 26 25
16 23 30
RH
(37.5 58.3 )
(10 25 )
104 1 26
8 29
14.5 32.5 12
84.7 99 90
23 (20.8 33.3
27 19 )
10.3 ( 7.7) T. flavus
24
22.4 ( 15.2)
1.9
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4/18 A A C
4/30 B B B
5/ 9 A E E E
5/20 E A E
5/30 A E E E
6/10 B B B
6/20 A A C
____________________ e F R F o F
7/19 A C C
7/29 B A B
8/ 9 A C C
8/19 E E E
8/29 A A C
____________________ /e B BB E
9/24 A A C
10/ 4 D D D D
10/16 A
10/25 B A B
11/11 A
19 19 12 19 0
10
1,000
2,000
500
5,000
1,000
4,000
2,000
800

110
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104
« ) ) 12
)
4/18 20:00 14.5 99 95.3
5/ 9 17:00 17.5 99 99.0
5/20 17:20 23.9 79 97.1
5/30 17:25
6/20 17:20 21.9 99 99.0
7/19 17:25 32.5 64 93.8
7/29 17:15 28.9 71 95.3
8/ 9 17:00 32.4 60 92.5
8/29 17:35 32.0 60 89.7
9/24 17:15 21.0 88 98.4
10/16 17:30 17.4 61 82.7
10/25 16:30 18.7 86 98.3
11/11 16:30 16.8 66 84.7
12
103
10 O __W
s | =
6 -
4 r 7.7
2 r 1.0 09
0.0 oo 0.0 oo 05 06
0 [ ] ! [ |
3 (Glomerella cingulata)
25
20 1 zo,ﬁ,o/w
— 15 1
10
ST . 45 +
63 l?—“ﬂéuw—é:‘ —& =i
7/19 7/29 8/8 8/18 8/28 9/7
(2002
24 (Glomerela

cinguiata)
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26 Taaromyces flavs
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(  2000)

(G-cingulata)

1992

Chaetomium aureum Chivers
(Ames1949 1978 1993)

Chaetomium

1997 1997)

(G.cingulata C.acutatum) in vitro

in vitro

32

ch. aureum cfu 10®

54

93 Ishikawa2003, 2004a)

Ch.aureum SAY-09

500 1000 2000
Udagawa et al.(1979)
Chaetomium
(1997) (1997)
1985
Udagawa
et al(1979) Talaromyces flavus (Klocker)
Stolk et Samson Penicillium dangeardii
Pitt ( :P.vermiculatum Dang)
(Fravel
and Adams1986) Udagawa (1959)

7. flavus SAY-Y-01

65 120

Handling
19 ( 2000)
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Glucose-oxidase (Kim et al.
1990 Marois et af.1982 1984 Stosz et al.1996
1998 Fravel and Roberts1991

500 2000 500
( 1995)
1000
« )
500
7. flavus
7. flavus
( 1991)
7. flavus
7. flavus
(G.cingulata)
Gl virens
coiling (Howel11982) (
1998) Gl.virens
Gl.virens 14 7. flavus
Gl.virens
7. flavus
Rhizoctonia Phytophthora

114



Rhizoctonia
7. flavus
(Lignification)
( 1970 1974 1975 1984)
7. flavus
Wies-
ner
de novo
1
3

54

1999
1000 2000

2001

( 20659

(G.cingulata)
(Delp and Milholland1980 Horn and
Burnsidel972 Howard1971 1988 1989b,q,

1996 1987 1989 1988,1989a,b, 1992
1991,1992, 1991 1989,
1991 1989)
( 1993 1994 Corver and Hornl966 1989
Ishikawa2003, 2004a,b in press, 1993
1971)
)
1988
500 2000
2500
la 151
G.cingulataNM-1
25 10 ml 4.5x%
10*

115



20 ( 76.2 94.9)
20 4.3
10 . 10 39.9)
25 ( 80.0 ) ( 19.0 19)
105
( 84.0 )
105 (Glomerella cingulata)
) ) ) )°
® 500 47 17.5 193 5.7 4 25.
2000 41 19.5 147 12.2 5 20.
2500 54 4.3 175 1.1 16 0
25 84.0 92 40.2 3 66.
° 500 61 57.5 209 13.9 6 16.
2000 54 64.8 150 30.7 3 33.
2500 47 31.9 175 13.1 10 10.
25 80.0 89 39.2 3 66.
a: 1988 10 25
b: 20 10 22
c: 20 1988 22 10

116
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3.

) 51
(G
106 51
1988 15 14.0
(G.cingulata) 5.5
16 0.5 (
500 84.4) 1.1 ( 65.6)
500 10 3.2
10
20 35
183 186 93
106 (Glomerella cingulata)
51
() () ( (
500 183 5.5 0 0.5
500 186 3.2 1.1 0
93 14.0 2.2 1.1
1988 16 10
)
64
39
1988 21 107
(G.cingulata) 0 (1.6 ) (10.3)
84 41.0
22 500 30 4.7 ( 88.5)
500 30
20 35
(M-500A)

2
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107 (Glomerella cingulata)
(
10 11 23 45 62 84( )
4.7
41.0
1988 21 500 30
500
10
1988 12 ()
1988 12
1000 500
10 12
ml 7.3 x 10° 1993 15 G.cingulata NM-1
12
10 20cm 200
28 12 55 1994
85 ( 1992a,
12 23 Ishikawa 2003)
15 500 10
1993 28
30
43
108 cm 28
12
35
0.7 (8. 44 46 44
7))
1.6 9.5 )
22.9
( 63.4)

118



54

108 (Glomerella cingulata)
a b c
) )
1000 12 2.4 27.5 56
500 12 0.7 6.3 89.9
12 8.7 62.5
12 0 0
1000 12 1.6 32.5 48
500 12 7.0 22.9 63.4
12 9.5 62.5
12 0 0
a )2 X / X
1/2 172
b:
c:
- 1988 12 10 12
11988 12 12 10
109 (Glomerella cingulata)
109 20
2.6 35 ( °
9.7 ) 8.6 ( 200 25 35( )
2.8) 46 0 4.3 38.6 2.8
31.8 ( 19.9) b

¢ 44 0 2.3 31.8 19.9

78 2.6 14.1 39.7

500 10
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500

) | 11 18 18 17
17
)
110
11 18 7.5
( 176 ) 2.
5 ( 90) 25
1990 18 (G.cingulata) (
20) ( 30)
25 21cm
10 20 40
500 10
110 (Glomerella cingulata)
( 90 11 18 91 18 17 17
39 (100 ) (130 ) (158 (176
40 0 5.0 10.0 12.5 17.5 30
40 0 5.0 15.0 15.0 20.0 20
40 0 0 0 2.5 2.5 90
40 7.5 10.0 15.0 20.0 25.0
1990 25 500 10 10 1/m?
, (176
)
111
0.5 )
(0.8 1) (2.9
(6. ) ( 224 )
cingulata 3.2 )
1992 10 22 (  20cm) 4.2
11 29 384
( 100)
500 10
500
| 10 22 11 29
1993

120
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111 (Glomerella cingulata)
10 22 11 29
( ) (38 (165 ) (224
384 0 0 0 0.8 81
192 0 0 0.5 1.3 69
192 0 0 0 0 100
384 0 0 0.8 1.0 76.2
192 0 0 1.0 2.1 50
192 0 0 1.0 1.6 61.9
384 0 0 2.9 4.2
1992 10 22 500 10 11 29 500 Vi
(224
) 6.25ppm
Ne Nel9
SC-8705 1600ppm
(G.cingu- ( 100)
lata)
( )1987 1989 112
(Glomerella cingulata)
) ) )
1987 1989
123
130
25
G
0 ) 1.56 6.25 25 100 400 1600
ppm
mm
25
(minimum inhibitory concentrtion
)
6.25ppm ,
1600ppm
1987 1989
112 123
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(

122

)1995
(G.cingulata) 1995
92
1987 1989
113

92 6.25ppm 47

(51.1 ) (1987 1989 )
1600ppm 45 (48.9 )
113 1995

(Glomerella cingulata)

) ) )

6.25ppm,
1600ppm

)
)
2.2
36 ) 1995 17
G.cingulatat0 94 28
10 ml
4.5x 10* 31
( kg/10 )
( kg/10 )
(151/ )500
11 18 25
13 ( 13 )
29 ( 29 )
114
13 ( 27 )
10.7
8.5 (53.9 )
(1.1 ) 29 ( 43
) ( 4
8 2.4 ) (14.3 )
(6.0 )
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114 (Glomerella cingulata)
(@) ()
( 13 ) ( 29

(9g9/m®) 680 10.7 2 80.1 4.8 2 66.4

(49/m*) 698 8.5 2 84.2 2.4 2 83.2

(2g9/L) 675 21.1° 60.9 6.0 @ 58.0

595 53.9 ¢ 14.3 °
1988 17
31
Duncan"s Multiple Range Test
)
( 27 36 )
19.0 (37.0 )
(19.0 )
1995
17
300 ml
13
(23 38 ) 11
6
cm cm
2.5¢9
500
15ml 11 18 25
10 10
115

123



115 (Glomerella cingulata)
)
( 27
o/ ) 23 0 100
(g7 ) 21 19.0 48.6
21 19.0 48.6
(500 15ml/
27 37.0
1996 17 cm 300ml
13
) 10
500 ( 14.1 43.6)
9.4( 62.4)
1996
(
300 ml) )
10 )
12
cm cm 2.59
500
15ml 24 10 11 25 (
x )
G. cingulata’6-03 1988 20
28 10 cm G. cingulataM-1
ml 4.0x 10* 25 25
(15 38 ) 21
117 17 60
10 23 ( 28 ) 10cm 20cm
15
30
ml ml) 15cm
116

124
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116 (Glomerella cingulata)
10 23 28
10
(2.59+2.59)
500 15ml/
1996 cm 300ml
12
24 10 11
25
117 (Glomerella cingulata)
50ppm - cm
b
117 : °
55 10cm 39
10cm(78.8 ) 20cm
(100 ) . (88.9
) 10cm (97.2 ) 20cm(82.2 )
(96.3 )
a
b: 98.5 15g/m®
c 99.5 ml
30ml/m*
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)

30
18 37
1992 13 G.cingulat
aro-02 13 15cm 118
14 18 6.7 37 16.7
15cm 15
30mlI( ml) 15cm
28
31
118 (Glomerella cingulata)
18 37
15 /m° 30 0 0° 0
98.5
ml 30 0 0° 0
99.5 30ml/m*
1g/m* 30 0 0° 0
98.0
30 0 6.7"° 16.7°
1992 17
Duncan®s Multiple Range Test
) Mi Tholland(1980)
(1971)
(1984)
. Delp and
Milholland(1980)

(1987)

(1971) Delp and
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(1989a)
500
1992
1994
1987
123
ppm
1991 1992 1989g
1991 1989)
( 1996)
( )

(1992)

500 10

(

30 55
1989¢)

1991

1989
6.25ppm
1600
1988 1990

1995

(
1991

(1992)

1971)

(60

10cm
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(
1993 1994 Horn and Carver1964  Ishikawa2003,
2004a,b, 1989c, 1992 1998 1993
1971)
( 1993)
)G.cingulata
)
1992
12 5.0
( 101)
G.cingulata NM-1
28 ml
10® 13
20
(3000Lx) 18 15 30
30
300ml 70
250ml 30
ml
cm
28 (
Simple diagnostic method using ethanol immersion
treatment )
GL-15( 253.7nm) 30cm

128

16

10

15

52

100

30

mm
10 12 15
15

119

10 78 12 100
( 102 103)
50
12 100

12 100

14 17



(

)
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119 (Glomerella cingulata) ( )
C )
)a
10 12 15 ( b
¢ 7.8+ 1.1 63.3+1.9 77.8£1.1 100 100 100
11.1+ 1.1 64.4+ 1.1 100 100 100 100
0 0 0 0 0 0
M 0 50.0+ 1.9 70+ 1.9 100 100 100
0 52.2+ 1.1 87.8+ 1.1 96.7+ 1.9 100 100
0 0 0 0 0 0
0 4.4+ 1.1 11.1+1.1 13.3x0 14.4+ 1.1 14.4+ 1.1
0 5.5+ 1.0 12.2+ 1.1 14.4+1.1 16.7+ 0 16.7+ 0
0 0 0 0 0 0
g 75.7+ 1.8
92.4+ 0.7
0
a: 30 +
b: 15 10
c:70 30
d-1992 12
e: 13 30
f: 253.7 nm 30cm
g: 12 48
25 24
25
1992 22 ml 10°

10
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G.cingulataM-1

121 17
15 30
10
120
3 4mm
G.cingulata NM
-1
( 104)
)
22 25 28
31
30
10 12 15

130

100

52

13

11

121

15

28

22
10
54
25

15 100

12

31

15

93 94
28
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120 (Glomerella cingulata) ( )
a
b Etoh-01 (
Etoh-02 (
Etoh-03 (
Etoh-01 (
Etoh-02 (
Etoh-03 (
Etohm-01 (
Etohm-02 (
Etohm-03 (
h c d Uvs-01 (
UVs-02 (
e Uvs-01
Uvs-02
f  Uvm-01
uvm-02 (
g RUV.NM-1 (
RUVN.NM-1 (
RUVmM.NM-1 (
REt.NM-1 (
REtn.NM-1 (
REtm.NM-1 (
Ts-01 (
Ts-02 (
Ts-01 (
Ts-02 (
Tsm-01 (
Tsm-02 (
R.NM-1 (
R.NMn-1 (
R.NMm-1 (
G.cingulata (
(
(
(
a: 10
b:70 30
€:1992 12
d:
e:
f:
g: 13 30
h: 253.7 nm 30cm
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121 (Glomerella cingulata)

)a
10 12 15

0 5.6+

0 .1 343+ 1.1 544+ 1.1
0 13.3+ 1.9 54.4+

+

0

1 71,1+ 1.1 100+ 0
.9 100+ 0 100+ 0
.2 67811 93.3+1.9

0 45.6+1.1 83.3%
6.7+ 0 44 7+

N R R e

¢ 0 0 18.9+ 1.1 34.6x 1.1 52.2+1.1
6.7+ 0 35.6£ 1.1 76.7+ 0 91.1+ 1.1 100+ O
11.1+ 1.1 63.3+ 1.9 90+ 1.9 100+ 0 100+ 0

0 7.8t 1.1 62.2+£1.1 756+x1.1 94.4+1.1
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

a 30 20 *

b:1992 12

c: 13 30

17.8
() 4.2 3.2
10 12
1994 25 NM-1
1.2 10 41
G.cingulataNi-1 25 10
25 17 122
81 88
25 10 86
96
30
30
30 NM-1

132
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122 (Glomerella cingulata)
10 12
13.3x 1.9 17.8+ 1.1 20+ 1.9
26.7t 0 33.3+ 1.9 40+ 1.9
37.8t 1.1 43.3+ 1.9 45.6x 1.1
53.3+ 1.9 65.6+ 1.1 72.2+ 1.1
77.8x 1.1 85.6+ 1.1 95.6+ 1.1
81.1+ 1.1 93.3+ 0 100+ O
80+ 0 95.6+ 1.1 97.8+ 1.1
87.8+ 1.1 95.6+ 1.1 100+ 0O
0 0
0 0
0 0
a: 30 10
+
1994 3 27
25 30 90 100 90
88 180 86
( 105)
1994 25
1 123 (Glomerella cingulata)
15 30 90 180
12 )
24 :
18
10 (
25+ 2.4
100+ 0
15 98.6% 1.4
30 100+ 0
90 87.5+ 2.4
180 86.1+ 1.4
123 a 1994
b:
15 30 90 180 24 3 18

I+

133



)
Dover
30
cf:2-3 Si
NM-1
1997 21
10
10 11 ( 20 )
21
10
124
67 70 10 98 100
9 10 93 100
9 10 96 99
64 70 10 93 100

96 100
10 98 100

70 10 96 100

64 71 10 97 100

10
) C.acutatum

nds1965 Mass1985)

134

Nel19

(

30

64 6
7 66 6

66 72 10

68 72
63

Dover

1994 Simmo

C.acutatum

0

82

)

1995
16 8.4
C.acutatuma-91-016
25 10 ml
10°
30 60
G.cingulataM-1 ml
10° 30
1995 16
30 20
25 28 45
10 12 15
10
125 C.acutatum
25 28
12 25 10
28 98
30 60 25
66
15 100 ( 106)
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NM-1 28
10
78 92
C.acutatum G.cingu-
lata
)
)-C )
25 10
ml 10°

C.acutatum Na-91-016
G.cingulata NM-1

17 23 35

10

126
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124 (Glomerella cingulata)
a b
66.7+ 1.1 66.7+ 0 68.9+ 1.1
10 100+ 0 93.3+ 1.9 95.6+ 1.1
67.8+ 1.1 64.4+ 1.1 67.8+ 1.1
10 98.9+ 1.1 100+ O 98.9+ 1.1
SiNel9 67.8+ 1.1 67.8+ 1.1 65.6+ 1.1
10 98.9+ 1.1 100+ 0 98.9+ 1.1
cf.2-3 70+ 0 68.9+ 1.1 67.8+ 1.1
10 97.8+ 1.1 100+ 0 98.9+ 1.1
0 0 0
67.8+ 2.2 65.6+ 1.1 72.2+ 1.1
10 100+ O 95.5+ 2.2 97.8+ 1.1
66.7+ 1.9 72.2+ 1.1 68.9+ 2.2
10 100+ O 97.8+£ 1.1 96.7+ 1.9
SiNe19 67.8+ 1.1 71.1£ 1.1 68.9+ 1.1
10 98.9+ 1.1 100+ O 97.8+ 2.2
cf.2-3 67.8+ 1.1 68.9+ 1.1 66.7+ 1.9
10 100+ O 97.8£ 1.1 95.6+ 1.1
0 0 0
67.8+ 1.1 72.2+ 1.1 70+ 0
10 100+ 0 98.9+ 1.1 100+ O
67.8+ 1.1 67.8+ 1.1 67.8+ 1.1
10 100+ O 100+ 0 97.8+ 1.1
SiNel9 68.9+ 1.1 67.8+ 1.1 67.8+ 1.1
10 100+ O 98.9+ 1.1 97.8+ 1.1
cf.2-3 67.8+ 1.1 67.8+ 1.1 67.8+ 2.2
10 100+ O 98.9+ 1.1 97.8+ 1.1
0 0 0
67.8+ 1.1 70+ 0 67.8+ 1.1
10 100+ O 98.9+ 1.1 97.8+ 2.2
65.6+ 1.1 67.8+£ 1.1 64.4+ 1.1
10 100+ O 98.9+ 1.1 100+ O
SiNe19 66.7+ 0 65.5+ 2.2 63.3£ 0
10 100+ O 100+ O 97.8+£ 1.1
cf.2-3 66.7+ 1.9 72.2+ 1.1 66.7+ 1.9
10 97.8+ 2.2 100+ O 100+ O
0 0 0
Dover 65.6+ 1.1 68.9+ 1.1 68.9+ 1.1
10 100+ O 100+ 0 100+ O
67.8+ 2.2 64.4+ 1.1 67.8+ 1.1
10 100+ O 98.9+ 1.1 100+ O
SiNel9 68.9+ 1.1 66.7+ 0 64.4+ 1.1
10 100+ O 100+ O 96.7+ 1.9
cf.2-3 68.9+ 1.1 71.1+ 1.1 65.5+ 2.2
10 97.8+ 1.1 100+ O 98.9+ 1.1
0 0 0
a 1997 9 21 20
b: 30 10 3 +



125 Colletotrichum acutatum
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( )
( 10 12 15

25 7.8+ 1.1 61.1+ 1.1 94.4+1.1 100+ 0 100+ O
28 7.8+ 1.1 56.7+1.9 87.8+1.1 97.8+1.1 97.8x1.1
25 66.7+ 1.3
28 0 7.8+ 1.1 11.1+1.1 14.4+1.1 18.9+ 1.1

7 25 8.9+ 1.1 78.9+x1.1 100+ 0 100+ 0 100+ 0

C.acutatum 28 3.3+ 0 72.2+ 1.1 95.6x 1.1 100+ 0 100+ 0
(Na-91-016 ) 30 25 4.4+ 1.1 82.2+1.1 97.8+1.1 1000 100+ 0

28 3.3+ 0 73.3+ 1.9 92.2+ 1.1 100+ 0 100+ 0

60 25 1.1+ 1.1 65.6+1.1 97.8+1.1 97.8+1.1 100+ 0
28 0 66.7+ 1.9 91.1+ 2.2 96.7+1.9 100+ 0

60 25 68.9+ 2.2
28 0 8.9+ 1.1 11.1+1.1 15.6+x1.1 21.1+2.2

Glomerella cingulata (NM )

30 25 4.4+ 1.1 58.9+1.1 77.8x1.1 95.6+x1.1 100+ 0
28 11.1+ 1.1 64.4+ 1.1 92.2+ 1.1 100+ 0 100+ 0
25 0 0 0 0 0
28 0 0 0 0 0

0
30 20 +
1995 16 8.4
3mm 45
1995 4 17 5 17 6
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126 (Colletotrichum.acutatum)

Etoh-ca0l
Etoh-ca02
Etoh-ca0l
Etoh-ca02

Etohm-ca0l
Etohm-ca02
REt.016-1

REtn.016-1
REtm.016-1

Ts-ca0l
Ts-ca02
Ts-ca01
Ts-ca02

Tsm-ca0l
Tsm-ca02

R.016-1
R.016-1
R.016-1

C.acutatum
Na-91-016

10
1995 6 15 8.4

(Eshenaur and Milholland1989)

(Dendrophoma obuscurans) (G.cingulata C.acutatum)

)

( 1974).
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ml
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1

1995 127
10 7.3
D. obuscurans Ne320 10
25 86 15
10° 1995 25 100
20 10 42
18 25 35 59
15 52 12 90
30
)-(D 200 500 pm ( 107)
10 12 15
( ) G.cingulata
10 C.acutatum
5.0 7.5x 2.0y m
127 (Colletotrichum.acutatum)
(SDEI)
10 12 15¢(
4.4+ 1.1 61.1+ 1.1 85.6+ 1.1 94._4%+ 94.4+ 1.1
42.4+ 1.8 18.9+ 1.1
0 5.6 1.1 8.9+ 1.1 12.2% 100+ 0
7 0 58.9+ 1.1 82.2+ 1.1 93.3% 100+ 0
15 0 52.2+ 1.1 77.8+ 1.1 91.1%
47.9% 1.2 22.2+ 1.1
0 5.6+ 1.1 8.9+ 1.1 13.3% 0
0 0 0 0
0
) 30 *
1997 7 10 7.3
12 48
1995 25 7 3

39



)

128

Ne320

10

128 (Dendrophoma obuscurans)

¢ d Edo-01
Edo-02
Edo-03

e Edo-01
Edo-02
Edo-03
Edom-01
Edom-02

f Edom-03
Tdos-01
Tdos-02

Tdos-01
Tdos-02

Tdom-01
Tdom-02

Do.320-1
Do.320-1

Do.320-1

D. obuscurans

Ne320

a b:

c d:

e:

f: PDA
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)
(G.cingulata C. acutatunm)
( 1994 1992a Ishikawa2003, 2004b,
1993)
G.cingulata NM-1  C. acutatum Na-91-0
16 D.obuscurans Ne320
25 )
ml 10°
1995
28 ml
20 18 1995
(15 35 ) 15 2.5 6.5 50cm
15 1995
10 G. cingulataNM-1 28
ml 10*
10 23 15 29 15
10
14
(G.cingulata C.acutatum) 10
21mm
35.5mm
7.4 4.9
( 108) 20.8 29.6 27.9
64 88
12
cm
) 12

G.cingulata NM-1
(G.cingulata

C.acutatum)
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27 3.1 3.3
15
63
28 9.4
65
2.1
2.7 1
4 66
11
70
[ ] [ ]
° ° A A
° A | A
° A A °
[} [ ] [ ]
[ ] [ ] [ J [ J [ ] [ ]
[ ] [ ] [ J A | | [ ]
[ ] [ ] [ ] | | [ ]
[ ] [ ] [ J | ] | [ ] [ ]
[ ] [ [} [} A [ ]
27 Glomerella cingulata
o [ ]
A [
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) ( 0.03x  300x  450m
m) 28 12
(3000Lx)
500g
3000 12
2500 G. cingulataNm-1
4.4
129
10 35 95
35 83
1996 17
19 28 35
30
30
cm
129 (Glomerella cingulata)
b 14 21 28 35
0 2.2+ 1.1 23.3+1.9 73.3x3.3 83.3x1.9
0 0 0 2.2+ 1.1 5.6+ 1.1
¢ 0 5.6 1.1 31.1+ 1.1 85.5+2.2 94.5+2.2
0 1.7£1.0 12.5£1.6 49.2+0.8 70£1.3
0 0 0 2.5+ 1.6 6.7+ 1.4
¢ 0 4.2+ 1.6 14.2+ 0.9 40.8£ 0.8 77.5x 3.7
0 0 0 0 0
a cm 28 12
30 +
d:1996 9 17 12
e:9 19 4.4
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(

M-1

144

)

12

58.3

10

18

14

130

10

83.3

10

200

1997
200

Ne320

G.cingulata(

96 22
98.5mm

1996 10

30

25 10
800

G.cingulataN

C.gloeospolioides)

17
22
23

ka2

19
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130
(Glomerella cingulata) (Dendrophoma obuscurans)
a )b c
7)) (
Ka-1 7.5+ 0.8 0 0 (9 23 0.8+0.5
Ka-2 2.5+ 1.6 0 0 O 23 0
Mo 9.2+ 1.6 0.8+ 0.8 0 (9 24) 1.3+0.4
Na 9.2+ 2.1 2.5+ 1.6 0.8+ 0.8 (9 23 1.3+0.1
ku 0 0 0 O 23 0
Ak 10+ 1.3 3.3+t 1.4 0 (9 23 1.4+0.2
Ab 13.3x 1.4 3.3x 1.4 1.7+ 1.0 (9 23 2.3x0.1
Sa 17.5+ 2.8 1.7+ 1.0 0 (9 23 2.5£0.6
Ma 8.4+ 1.0 0 0 (9 23 0.9+0.5
Mo 0 0 0 O 23 0
Oh 15.9+ 2.1 1.7+ 1.0 0 o1 1.9+ 0.1
Ya 12.5+ 1.6 2.5+ 1.6 0 (9 23 0.9%0.5
a: 1996 10 10
1 200 30 10
+
c: 1997 25 10 200
)
( 1993a 1994 (1993) 28 30
Horn and Carver1968 1989 1998 1994
1971) ( 1941 1993) (
1976) (Brown1975) ( 1959) (1992)
( 1959 1949 1956) C. fragariae (19
1962 ( 1963 1965) ( 93) DIBA
1956) ( 1962, 1964, 1966 1960)
( 1990) (Muirhead1981) (1993)
(Binyaminil972) ( 1973)
(Simmonds1941 1963) ( 1996)

(Cerkauskas1988)

1993)
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10 100

30
(1993)
mm (Howard and Albregts
1983 1989b,d)
( 1989¢)
( 1989d
1971)
(1993)
( )
(1993)
28
28
(
1989 1994 1971) (1996)
(G.cingulata)
28

180

146

( 1993a,b Okayama

1993)
( 1985)
Dover
(Howard et af.1992 1987
1989b)
C.acutatum G.cingulata
( 1994 Ishikawa2004a Simmonds1965)
C.acutatum
10 90
C.acutatum G.cingulata
C.acutatum G.cingulata
(Suttom1980)

(Muirhead and

1989d



Daveral11982)

( 1974).

C.acutatum)

(G-cingulata

80
(Eshenaur1989)

C.acutatum (
1992b Simmonds1965) 25
1989 1988,1989c) 28
28 30 ( 1974)
lance C.acutatum
25 28
Ishikawa(2004a)

G.cingulata (

G.cingulata D.obuscu-

(Fusarium oxysporum T.sp. fragariae
28

28
(1994)

38
82

54

(1991 1989¢)
( 1989F
1993 Okayamal993 1993)
35 78
95 70 83
7
(1993)
12
83

18

G.cingulata

( C.gloeospolioides)

(1974)

(Howard and

Albregts1973)

ka2
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1989

1989)

17
23

(G.cingulata C.acutatum)

148

(G.cingulata)

(

1989

(1996)

Colletotrichum acutatum
G.cingulata C.acutatum

nit

1931 Brooks
1970
1980

( 1989)

28
15 35 25

Arx (1957) Sutton(1980)
Glomerella cingulata (Stoneman) Spaulding
& Schrenk. (

rioides (Penzig) Penzig

Colletotrichum gloeospo-
Saccardo)
Howard and Albregts(1984)
G.cingulata

, C.fragariae

, C.fragariae
Smith and Black
(1990) C. fragariae



G.cingulata (=C.gloeosporioides)

(G.cingulata)

and Carver(1968)

nit

(C. fragariae)

(1989)

15

13 25.5

@5 )

Sutton(1980)

(G.cingulata)

(1971)

Carver and Horn(1966)

Horn

Horn and Carver(1968)
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10

Colletotrichum acutatum

54

Simmonds ex Simmonds

( 1993
1992b, Sutton1980)
1992 ( 2000)
(1994 1991, 1999)

(C.acutatum) nit

(G.cingulata C.acutatunm)

( 1951 1954
1956 1990 1994 Yang et al.
1990a,b,c,1992, Boudreaul995 Reynolds1987 1988)
(G.cingulata)

25 35
24
(Howard
et al.1992, 1987, 1989d, 1978,
1989c, 1971)
Dover

Milholland(1982) C.fra-

gariae
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, (1989a,1990,1993) (G.cingulata)

(
1987)
Ch.aureum
63 )
20 50 (10® cfu)
( 1989g, 1989c,
1989) (1986,1993) (1982)
(G.cingulata)
( (  1993)
1989) agent 7. flavus
1983 (Uda-
gawal959 7. flavus
V.dahliae (Easton et al.
(G.cingulata) 1975, Fravel et af.1987, Tjamos and Fravel1995)
Glucoseoxidase
(Kim et al.1990 Marois et al. 1982, 1984
Stosz et al. 1996, 1998 Fravel et al.1991)
1987 1989 Sclerotinia sclerotiorum
1995 (Mclaren et al.1986)
500
(G.cingulata)
180
( 1996) 7. flavus cfu 10°
Chaetomium aureum agent

Talaromyces flavus
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7. flavus SAY-Y-01 ch.

aureum SAY-09

(G.cingulata)

GI.

virens
Rhizoctonia Phytophthora

7. flavus

(
1970,1974, 1984)
Wiesner
T.flavus
(G.cingulata)
(G.cingulata)
coiling (Mclarlen et al. 1986) 7. flavus ae novo
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1999
1000 2000

20659

( 1998)

( )
(G.cingulata)

10 100

1985)

C.acutatum

152

2001

(Ishikawa2004a,b)
(G.cingulata) (1994)

(G.cingulata)

(Ishikawa2004b)

(G.cingulata C.acutatum)
2001a, Ishikawa 2004b)



nit

C.acutatum

G.cingulata
Glomerella cingulata(Stoneman) Spaulding
& Schrenk ( colletotrichum gloeospori-

oides (Penzig) Penzig & Saccardo)

10 38 , 28
13.0 29.0
16.5 23.0
16.5 20.0
15 35 92 98 25
(13.3 )
0.4 ) 24 70.6

54

20.4
@5 ) 10
85.6
96.8 94
25 15 35
13.0 23.0 16.5 20.0
, 25.5
10 , 15 15
cm 25 60 15
cm 150
50
45 50
55 60
30 pH 10
C.acutatum
colletotrichum

acutatum Simmonds ex Simmonds

10 30
25

G.cingulata
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(G.cingulata)

25 35 pf 1.2 1.5
1.5
25 28
C.acutatum nit
nit
( ) (46.7 53.3 )
pheno-
type
(G.cingulata)
Dover
Dover

(G.cingulata)

(G.cingulata)

(6

154

3) o 7 )

Chaetomium aureum

(G.cingulata C.acutatum) Ch.aureum

32 SAY-09
55
120

SAY-09
1996
500 1000 2000
35.7 39.3 500
43.0

Talaromyces flavus
7. flavus SAY-Y-01 10 40
31 1993 19
95 SAY-Y-01
500

180

7. flavus SAY-Y-01

65 120
1000 1000
2000 20ml
67.0 85.7 500
85.7
1000
40.0 500

10.0
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(G.cingulata)

/ (.5 )

G.cingulata

(G.cingulata)

C.acutatum
G.virens
Rhizoctonia G.cingulata
Phytophthora C.acutatum
G.cingulata
C.acutatum D. obuscurance
2001
nit
C.acutatum
2500 (G.cingulata C.acutatum)
500 10
500 1/
1987 1988
1995 48.9 (G.cingulata) (7. flavus

Ch. aurerium)

1999

155



1000
2000
2001
( )
(1985)
31:52-66
1993a
40:51-54.
1993b
40:55-57.
(1985).
Chaetomium
51:327-328 (

Ames, L.M. (1949). New cellulose destroying fungi
isolated from military material and equipment.
Mycologia 41:637-648.

(1941
10:229-281
(1987).
(¢)) 62: 215-222.
1992). (Colletotrichum fragariae)
58:102 (
1963). Glomerella

cingulata 10:23

Arx, J.von. (1957). Die arten der gattung Colleto-
trichum cda Phytopathol Z. 29:413-468.
(1970).
45:1035-1040.
(1974). -
, - 49: 857- 862.

156

(1975).
41:239-241
Binyamini, N and Mini Schiffmann-Nadel (1972)
Latent infection in avocad fruit due to
Colletotrichum gloeosporioides Phytopathology
62:592-594
Boudreau, M.A. and Madden, L.V. (1995). Effects of
strawberry density on dispersa of Colleto-
trichum acutatum by simulated rain. Phytopatho-
logy 85:934-941
Brooker, N.L., Leslie, J.F. and Dickman, M.B.
(1990) Nitrate non-utilizing mutants of
Colletotrichum Phytopathology 80:1057
(Abstract)
Brooker, N.L., Leslie, J.F and Dickman, M.B. (199
1) Nitrate non-utilizing mutants of Colleto-
trichum and their use in studies of vegetative
compati bility and genetic relatedness
Phytopathology 81:672-677
Brooks, A_N. (1931). Anthracnose of strawberry
caused by Colletotrichum fragariae, n sp
Phytopathology 81:672-677
Brown, G.E. (1975) Factors affecting postharvest
development of Colletotrichum  gloeosporioides
in citrus fruits Phytopathology 65:404-409
Carver, R.G and Horn, N.L (1960) Summer Killing
of strawberry plants caused by Colletotrichum
fragariae Phytopathology 50:575 (Abstract)
Carver, R.B and Horn, N.L (1966) Overwintering
of strawberry crown rot fungus, Colletotrichum
fragariae Phytopapathology 56:873 (Abstract)
Cerkauskas, R.F (1988) Latent colonization by
Colletotrichum spp : Epidemiological
considerations and implications for mycoherbi-
cides Can J Plant Pathol 10:297-310
Chacko, R.J., Correll, J.C., Weidemann, G.J and
Tebeest, D.0. (1990) Vegetative compatibility
among isolates of Colletotrichum
gloeosporioide s f sp aeschy nomene Phytopa-
thology 80:1057
1990
154:1-52
1991
D
37:23-26



1993
« D
Colletotrichum acutatum
39:32-35
1994 colletotrichum acutatum
40:47-50

Correll, J.C., Klittich, C.J.R. and Leslie, J.F
(1987) Nitrate nonutilizing mutants of Fusarium
oxysporum and their use in vegatative compatibi-
lity tests Phytopathology 77: 1640-1646

Darrow, G.M. (1965) The strawberry. Holt, Rinehart
and Winston New york USA pp.447.

Delp, B.R and Milholland, R.D (1980) Control of
strawberry anthracnose with captafol
64:1013-1015.

Denoyes, B. and Boudry, A. (1995). Species identi-
fication and pathogenicity study of French

Colletotrichum strains issolated from strawberry

using morphological and cultural characteristics.

Phytopathology 85:53-57

Dyko, B.J and Mordue, J.E.M (1979).
Descriptions of pathogenic fungi and bacteria
Ne630

Eastburn, D.M. and Gubler, W.D. (1990). Strawberry
anthracnose:Detection and survival of Colleto-
trichum acutatum in soil. Plant Dis. 74:161-163

Easton, G.D., Nagle, M.E and Bailey, D.L. (1975)
Residual effect of fumigation with vine burning
on control of Verticillium wilt of potato
Phytopathology 65:1419-1422

Eshenaur, B.C and Milholland, R.D.(1989) Factors
influencing the growth of Phomopsis obscurans
and disease development on strawberry leaf and
runner tissue Plant Dis. 73:814-819

Fravel, D.R. and Adams, P.B. (1986). Estimation of
United States and world distribution of

Talaromyces flavus. Mycologia 78:684-686.

Fravel, D.R., Kim, K_K. and Papavizas, G.C. (1987).

Viability of microsclerotia of Verticillium

aahliae reduced by metabolite production by

Talaromyces flavus. Phytopathology 77:616-619.
Fravel, D.R., Lewis, J.A. and Chittams, J.L.
(1995). Alginate prill formations of 7alaromyces
flavus with organic carriers for biocontrol of

Verticillium daliae. Phytopathology 85:165-168.

Plant Dis.

54

Fravel, D.R. and Marois, J.J. (1986). Edaphic
parameters associated with establishment of the
biocontrol agent 7alaromyces flavus. Phytopatho-
logy 76:643-646.

Fravel, D.R. and Roberts, D.P. (1991). In sute
evidence for the role of Glucose Oxidase in the
biocontrol of Verticillium wilt by Talaromyces
flavus.Biocontrol Science and Technology 1:91-99.

1997) . Chaetomium

63 220

Gullino, M.L., Romano, M.L and Garibaldi, A
(1985) . Identification and response to fungicides
of Colletotrichum gloeospolioides, incitant of
strawberry black rot in Italy Plant Dis
69:608-609

(1983
37:405-409
1982a
48:102
1982b
48:688-690
1983
49:101-102
(1990
56:392
(1984
38:188-191

(1989

36:84

(1988)
35:83-84
1991
57:422
1994
69 37-38
(1988).
21:189-237

Horn, N.L and Burnside, K.R (1972) Control of

157



the crown rot phase of strawberry anthracnose
through sanitation, breeding for resistance, and
benomyl Plant Disease Reptr 6:515-519

Horn, N.L and Carver, R.G (1962) Anthoracnose
and powdery mildew on strawberry plantsin Loui-
siana Plant Disease Reptr 46:591-592

Horn, N.L and Carver, R.G (1963) A new crown
rot of strawberry plants caused by Colleto-
trichum fragariae Phytopathology 53:768-770

Horn, N.L and Carver, R.G (1968) Overwintering

of Colletotrichum fragariae in strawberry crowns.

Phytopapathology 58:540-541.
1974
17:61-67
Howard, C.M (1971).Control of strswberry anthrac-
nose with benomyl Plant Disease Reptr 55:139-
141
Howard, C.M. (1972) Strswberry fruit rot caused
by Colletotrichum fragariae Phytopathology 62:
600-602
Howard, C.M and Albregts, E.E (1973)
A strawberry fruit rot caused by Dendorophoma
obscurans. Phytopathology 63:419-420
Howard, C.M and Albregts, E.E (1973) Cassia
obtusifolia, a possible reservoir for inoculum
of Colletotrichum fragariae Phytopathology
63:533-534
Howard, C.M and Albregts, E.E (1983) Black leaf
spot phase of strawberry anthracnose caused by
Colletotrichum gloeosporioides (=C. fragariae)
Plant Dis 67:1144-1146
Howard, C.M. and Albregts, E.E (1984)._Anthracnose
of strawberry fruit caused by Glomerella
cingulata in Frorida Plant Dis. 68:824-825
Howard, C.M., Maas, J.L., Chandler, C.K and
Albregts, E.E (1992) Anthracnose of strawberry
caused by the Colletotrichum complex in Florida
Plant Dis. 76:976-981
Howell, C.R. (1982). Effect of Gliocladium virens
on Pythium ultimum, Rhizoctonia solani and
damping-off of cotton seedlings. Phytopathology
72:496-498.
1987)
33:73-75.
1989)

158

36:46-47.
1991)
11:9-14.
(1998
64:585.
(1999
Colletotrichum acutatum C.gloeosporioides
65:406.
1962
11
27:71
1964 12
29:67
1966 14
32:79
1990
32:34-36

Ishikawa, S. (2003). Methods to diagnose latent in
fection by Glomerella cingulata in strawberry
plants using ethanol. J. Gen. Plant Pathol. 69:
372-377.

Ishikawa, S. (2004a). Simple diagnosis using
ethanol immersion of strawberry plants with
latent infection by Colletotrichum acutatum,
Dendrophoma obscurans, and Fusarium oxysporum ¥.
sp. fragariae. J. Gen. Plant Pathol. (in press).

Ishikawa, S. (2004b). Correlation between
field disease and latent infection by
Glomerella cingulata of strawberry
plants as revealed by the simple diagno-
stic method using ethanol immersion. J.
Gen. Plant Pathol. (in press).

(1988)
35 85-86
(1989a).
36:85-86.
(1989b) .
36:89-90
(1989c).

36:37-42



1989d
36:43-48
1989e
36:25 36
(1989f).
36:87-88
(1989g)
36:49-58
1990a
37:133-140
1990b
37:109-110
1990c
37:111-112
1990d
37:113-114
1991a
57:423
1991b
57:78(
1992a
58:580
(1992b).
colletotrichum acutatum
39:129-133
1993a
59:41
1993b
40:63-68
1993c
nit

54

40:59-61
1994b
nit
60:356 ).
(1995
61:227
(1996
43:95
-97.
(2001)
67:196
1956
10:27-
28
(1995).
49:237-240
1993
DIBA 58:587
1990
, . 37:115-116

Kim, K_K., Fravel, D.R. and Papavizas, G.C. (1990).
Glucose oxidase as the antifungal principle of
talaron from 7alaromyces flavus. Can. J. Micro-
biol. 36:760-764.

1954
124-136
(1974)
1225-231.
1984).
. 46:115
1949
( ) 13:57-59
1951a
1:72-104
1951b
15:67-71
1978) Colletotrichum
fragariae
20 89
1976 Fusarium

159



oxysporum
29:132-269

(1988) . Chaetomium globsum

541359
1968
34:170 ).
1990
56:393
(1991
45:247-251
1993
59:322
1986
14:141-148
1992
43:29-35

Maas, J.L (1978). Anthracnose of strawberry fruit
in Maryland Plant Disease Reptr 62:488-492
Maas, J.L (ed.) (1984) Compendium of strawberry

diseases, APS Press, St Paul 138pp

Maas, J.L and Howard, C.M (1985). Variation of
several anthracnose fungi in virulence to straw-
berry and apple Plant Dis. 69:164-166.

Marois, J.J., Fravel, D.R. and Papavizas, G.C. (19
84). Ability of 7alaromyces flavus to occupy the
rhizosphere and its interaction with Verti-
cillium dahliae. Soil Biol. Biochem. 16:387-390.

Marois, J.J., Johnston, S.A., Dunn, M.T. and
Papavizas, G.C. (1982). Biological control of
Verticilliunm wilt of eggplant in the field.
Plant Dis. 66:1166-1168.

(1984)

50:483-490.
1991

37:23-26

1992
58:54 (

160

1994 colleto-

trichum acutatum

McLaren,

40:17-21
D.L., Huang, H.C. and Rimmer, S.R. (1986).

Hyperparasitism of Sclerotinia sclerotiorum by

Talaromyces flavus. Can. J. Plant. Pathol. 8:43-

48.

Milholland, R.D (1982) Histopathology of straw-

berry

infected with Colletotrichum fragariae

Phytopathology 72:1434-1439

pp.247

Muirhead

1997).
Chaetomium
63 216-217.
(2000) .
(19982).
- pp327.
, I.F and Deverall, B.J (1981) Role of

appressoria in latent infection of banana fruits

by Colletotrichum musae Physiological plant
pathology. 19:77-84

(1974).
Gnomomia
40:116 (
(1989).
3:75-80.
1991
57:422
1990
56:392
(1990)
32:92.
1988).
42:559-563
1989a
31:59
1989b
20:79-86
1993
24:41-46



Okayama, K. (1993). Effects of rain shelter and
capillary watering on disease development of
symptomless strawberry plants infected with
Glomerella cingulata (Colletotrichum
gloeosporioides). Ann. Phytopath. Soc. Japan 59:
514-519.

1994 Glomerella cingulata
(Colletotrichum gloeosporioides)
60:113-118.
1991
33:15-19
1992
34:71-72

1994 Glomerella cingulata
(Stoneman) Spaulding et Schrenk
60:617-623
1965

30:80

Pamela, S.G and Gubler, W.D (1992) Taxonomy and
morphology of Colletotrichum species pathogenic
to strawberry. Mycologia 84:157-165

Puhalla, J.E (1985) Classification of strains of
Fusarium oxysporum onthe basis of vegetative
compatibility Can J Bot 63:179-183

Reynolds, K.M., Bulger, M.A., Madden, L.V and
Ellis, M_A (1987a) New methods using
simulated rain to study the splash dispersal of
plant pathogens Phytopathology 77:921-926

Reynolds, K.M., Madden, L.V. and Ellis, M_A.
(1987b) Methods for study of raindrop impact
on plant surfaces with application to predicting
inoculm dispersal by rain Phytopathology 77:226
-232

1989
36:90-91
1991
42:191
1993
nit 59:43-44
(1001?) 42

54

1989

36:95-96
1993
59:259-262

Simmonds, J.h.(1941). Latent infection in tropical
fruits diseassed in relation to the part played
by species of Gloeosporum and Colletotrichum
Proc Royal Soc Qld 52:92-120

Simmonds, J.h (1963). Studies in the latent phase
of Colletotrichum species causing ripe rots in
tropical fruits Queensl J Agric Anim Sci
20:372-424

Simmonds, J.h (1965). A sturdy of the species of
Colletotrichum causingripe fruit rots in Queens-
land Queensl J Agric Anim Sci 22:437-459

Smith, B.J (1987). Effect of nitrogen, phosphorus,
and potassium on the severity of strawberry
anthracnose-crown rot Phytopathology 77 1691
(Abstract)

Smith, B.J and Black, L.L.(1986) First report of
Colletotrichum acutatum on strawberry in the
United States Plant Dis 70:1074

Smith, B.J and Black, L.L (1987) Resistance of
strawberry plants to Colletotrichum fragariae
affected by environmental conditions Plant Dis
71:834-87

Smith, B.J and Black, L.L (1990) Morphological,
cultural, and pathogenic variation among
Colletotrichum species isolated from strawberry
Plant Dis 74:69-76

Stosz, S.K., Fravel, D.R. and Roberts, D.P. (1996).
In vitro analysis of role of Glucose Oxidase
from 7alaromyces flavus in biocontrol of plant
pathogen Verticillium dahliae. Appl. Environ.
Microbiol. 62:3183-3186.

Stosz, S.K., Roy, S., Murphy, C., Wergin, W. and
Fravel, D_.R. (1998). Localization of glucose
oxidase wiyh immunocytochemistry in the
biocontrol fungus 7alaromyces flavus. Phyto-
pathology 88:576-581.

Sutton, B.C (1980).The Coelomycetes, Commonwealth
Mycological Institute, Kew. UK. 696pp

1965) . (
) 187-203

161



1992 nit

46:395-399
1994a nit
-Fusarium oxysporum
nit . 60 699-
704.
1994b nit
. Fusarium oxysporum
nit
60:705-710
(1991).
45:113-116.
1991).
33:59
1985
51:60
1973 -
- 252:1-86
(1989).
36:92-94.

Tjamos, E.C. and Fravel, D.R. (1995). Detrimental
effects of sublethal heating and 7alaromyces
flavus on microsclerotia of Verticillium dahliae.
Phytopathology 85:388-392.

1974
40:377-379
1976
23:58-59
1978
7:55-74

Udagawa, S. (1959). Taxonomic studies of fungi on
stored rice grains . Penicillium group
(Penicillia and related genera)2. Jour. Agr.

Tokyo Nogyo Daigaku 5:5-27.

( ) (1978a). ().
pp. 405-406.

C ) (978b). -
pp. 476-477.

Udagawa, S., Muroi, T. and Kurata, H. (1979). The
production of chaetoglobosins, sterigmatocystin,
O-methylsterigmacystin, and chaetocin by
Chaetomium spp, and related fungi. Can. J.

Microbiol. 25:170-177.

162

(1961)
12:30-38
1993
nit 40:19-24
1992
nit
58:159-160
1956) .
21:112 (
(1993).
p113.

Wright, W.R., Smith, M.A_, Ramsey, G.B and Beraha,
L (1960) Gloeosporium rot of strawberry fruit
Plant Diaease Reptr 44:212-213

1993
59:320-321 (
(2000) .
. pp228
1959
24:18
1962
10 :23-25
1960
169-71
1971)
25:61-64
1970
36:165-166 (
1959)
24:19
(1996)
43:141-143

Yang, X., Madden, L.V., Reichard, D.L., Wilson, L.
L and Ellis, M.A (1990a) Splash dispersal of
Colletotrichum acutatum and Phytophthora cacto-
rum from strawbery fruit by single drop impac-
tions. Phytopathology 82:332-340

Yang, X., Madden, L.V., Wilson, L.L and Ellis, M.



A. (1990b) Effects of Surface topography and
rain intensity on splash dispersal of Colleto-
trichum acutatum Phytopathology 80:1115-1120

Yang, X., Wilson, L.L., Madden, L.V and Ellis, M.
A (1990c) Rain splash dispersal of Colleto-

trichum acutatum from infected strawberry fruit

54

Phytopathology 80 590-595
1953

1982
36:443-446

:36-42

163



Studies on ldentification of Pathogen, Epidemiology and
Integrated Disease M anagement of Strawberry Anthracnose

Seiju ISHIKAWA

Strawberry anthracnose caused by Glomerella cingulata (Stoneman) Spaulding Schrenk, and Colletotrichum
acutatum Simmonds ex Simmonds occurs worldwide and is regarded as the most serious disease on strawberry.
Yamamoto and Fukunishi first reported its occurrence on Hougyoku strawberry in Tokushima and identified the
causal fungus as C. fragariae according to Brooks. With the introduction of new cultivars, the disease has become
more serious, in many areas in Japan.

This paper consists of the following major studies on; ecology and epidemiology of two anthracnose pathogens,
practical application of biological control of disease using antagonistic fungi (Talaromyces flavus (klocker) Stolk et
Samson and Chaetomium aureum Chivers), and development of assessment a simple diagnostic method using ethanol
immersion treatment (SDEI). Control measures, with specia integrated disease management, for the disease have

been established based on the results.

The fungal isolates from diseased strawberry crowns in Tochigi Pref. developed teleomorph as well as anamorph,
and were identified as G.cingulata (anamorph: Colletotrichum gloeosporioides (Penzig) Penzig & Saccardo based on
morphological characteristics and pathogenicity. As a result, C.fragariae which has been applied to the pathogen of
strawberry anthracnose was reused to a synonym of C.gloeosporioides.

Two anthracnose diseases affect strawberry leaves, black leaf spot and irregular, caused by G.cingulata, and
irregular leaf spot, caused by C.acutatum. Black leaf spot lesions are round, usually black or light gray. Irregular leaf
spot lesions are dark brown, which from on the margins and tips of lesflets. Both irregular leaf spot may be the
inoculum.

When lesions girdle a runner, unrooted daughter plants beyond the lesion wilt and die. The crown infection is
extensive and causes the entire plant to wilt and die. The most economically important of these diseases are
anthracnose crown rot caused by G.cingulata. C.acutatum has not been associated with crown rot and death of plants
in Tochigi Pref.

It was confirmed that this pathogen could infect the under noted crops as well as strawberry plant; Cyclamen
persicum, Cymbidium spp. and Begonia spp..

Optimum temperature for growth of G.cingulata was on PDA ca. 28 , and C.acutatum was ca. 25 . The
conidia germination of C.gloeosporioides was observed in 8 to 35 , optimum being 20 to 30 in juice of
strawberry leaves. The acervulus formed profusely in 25

Optimum H-ion concentration for growths of G.cingulata on PDA were follows;, NM-1 and TO-1 ph7. Optimum
H-ion concentration for formation of acervuli on PDA were pH7 9.

The thermal death range and times of conidia were found to be 3 hoursat 45 , 1 hoursat 50 and 55 , 30
min. a 60

The thermal death range and times for mycelium in dry-heat, NM-1 and Shizuoka Pref. Nel were 10min. at 45
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In wet-heat, NM-1 was 10min. at 45

For the formation of perithecium on PDA, the optimum being around 16.5 23.0 . Formation of beak on PDA,
the optimum being 23.0 25.5 . The optimum temperature formed ascospore were 16.5 20.0

For the formation of perithecium, on runner of strawberry, the optimum being around 13.0 23.0 . Growth of
beak on PDA, the optimum being around 16.5 25.5 . Formation of perithecium was lower temperature on runner
of strawberry than PDA. When introduced into soil in cup, conidia and ascospore survived for more than 10 days at
25,5 , 15 days. When introduced into soil in cup, perithecium survived for more than 150daysat 5 and 15

The thermal death range for perithecium was 3 hoursat 45 and 50 , 1 hoursat 55 ,30 min. at 60

Optimum H-ion concentration for growths of G.cingulata on PDA were follows, NM-1 and TO-1 ph7. Optimum
H-ion concentration for formation of acervuli on PDA were pH7 9.

C.gloeosporioides and C.acutatum were tested concerning their ability to give rise to chlorate-resistant nit mutants
when they were cultured on a minimal medium containing 1.5% KCIO3. All strains gave rise to mutants that could
be placed in phenotypes of nit mutants. C.gloeosporioides mainly gave rise to nitl. C.acutatum gave rise to nitl and
Nit3. Nit mutants were pathogenic on strawberry plants.

The fungus has an overwintering by infected strawberry stock and perithecium on residues of strawberry, which
were the origin of inoculum that initiates the first infection in strawberry nursery.

It was demonstrated that conidia of C.gloeosporioides (G.cingulata) were effectually dispersed by water and wind.
The conidia were hardly blown off by the wind in the absence of water. However, if the water contacted with the
conidia, the latter were suspended in the water droplets that was splashed by the wind.

Varietal difference was observed by artificial inoculation, Dover, Kurumesozai Ne2, Houkouwase were resistant.
Reiko, Aiberi, Donner were moderately susceptible, Nyoho and Toyonoka were susceptible. Black leaf spot phase
occurrence, Nyoho, Aiberi were dightly, Houkouwase and Reiko were moderately susceptible.

The capillary watering system and sheet vinyl shelter from the rain film in nursery beds mechanically inhibited
the dispersal of conidia and successfully controlled the infection of anthracnose of strawberry.
The occurrence of disease declines with the decrease of amount of the basal  -fertilizer.

The debrises of diseased strawberry plants were anaerobically fermented, by sealing up in plastic—film bags. No
G.cingulata was detected in the tissue samples collected from bags. G.cingulata is well inactivated under the
condition of anaerobic fermentation.

Soil infested with pathogen of anthracnose, G.cingulata was sterilized with hot water (ca. 63 ) heated by solar
heat. Hot water was dripped into soil at a rate of 70ml/cm”. At the depth of 20 cm, the temperature rose above 50
for 5 hours. Strawberry plants showed 0% died in the plot sterilized with hot water.

Fungal strains in T. flavus and Ch.aureum that were isolated from the strawberry crowns were screened for

inhibition anthracnose. Of the tested 13 and 12 strains, all strains that inhibited disease was very high when the
plants were pretreated with suspension. Among those strains, Ch. aureum SAY-09 (IK-154 WP) and SAY-Y-01
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(IK-153 WP) was the most effective and had equivalent inhibiting activity as Propineb.

T. flavus is a destructive hyperparasite of G. cingulata, C. acutatum, Sphaercotheca aphanis var. aphanis, Botrytis
cinerea, Fusarium oxysporum f.sp. fragariae, Verticillium dahliae, Rhizoctonia solani, Phytophthora cactorum,
Sclerotium rolfsii, Sclerotinia sclerotiorun, Pyricularia oryzae, Pyrenocheta terrestris, Trichothecium roseum, Valsa
ceratosperma, Lentinus edodes, Pholiota nameko, Pleurotus pulmonarius, Grifora frondosa, Hypsizigus marmoreus,
Naemotoma sublateritium and Gliocladium virens.

In dual culture, T. flavus grew toward and coiled around the host hyphal cels. Tips of hyphal branches often
invaded the host by direct penetration of the cell wall. Infections of host cells by T. flavus resulted in granulation of
the cytoplasm and collapse of the cell walls.

A lignin-like substance has been found in strawberry plant when conidia of T. flavus sprayed.

Conidia formulation which eventually became the commercial product, were developed by IDEMITSU KOSAN
CO., LTD. Conidia had a shelf life of 18 months or more. IDEMITSU KOSAN sold the rights to BIOTRUST WP
(IK-153 WP), and registered in 2002 ( Registered Ne 20659) .

Prophylactic Dipping and therapeutic dipping plants in Benomyl WP at 500 times dilution respectively were
effective. Prophylactic sprays and therapeutic sprays of Bitertanol at 2500times dilution were effective in controlling
strawberry anthracnose.

The Benomyl-resistant strains of strawberry anthracnose were detected in Shizuoka and Nagasaki prefecture, but
that were not detected in Tochigi prefecture in 1988. In 1995, 45 isolates (48.9 ) having 1600ppm MIC values
were considered resistant strains and others having 6.25ppm MIC values were considered susceptible strains.

In the nursery bed, Probenazole at 9g a.i./m*and Pyroquilon at 4g a.i./m’controlled the disease by row application.
In raising seedlings in pots only Probenazole at 59 per pot adequately controlled the disease. Probenazole was the
most active material against strawberry anthracnose in nursery bed and raising seedling in pot.

Soil fumigation with Methyl bromide and Chloropicrin were effective in perithecium in soil layer of 20 cm depth.

G.cingulata and C.acutatum can remain latent for long time, and infected runner plants without visible symptoms
serve as the primary infection souse, disseminating the disease. Sings on strawberry leaves with latent infection by
G.cingulata became visible by SDEI.

Leaves treated with SDEI changed to dark brown or nearly black, and samon-pink conidial masses were
subsequently produced in the acervuli 5 to 10 days after incubation in moist Petri dishes.

The formation rate of conidial masses through SDEI was higher as the position of leaves became lower. Conidial
masses were produced more readily and abundantly when SDEI was performed at 28 than 22, 25 or 31 . Latent
infection was found to last from 1 to 180 days.

There was no difference in the time required for conidial production or in the rate of conidia formation
regardless of isolate, cultivar, or leaf position. The varietal difference in resistance to strawberry anthracnose did not
influence the rate of conidial mass formation after SDEI
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Signs on strawberry leaves with latent infection by Colletotrichum acutatum became visible by SDEI.

Salmon-pink conidial masses were produced on the treated leaves in the acervuli 5 days after incubation at 28

In the case of Dendrophoma obscurans, formation of pycnidia with amber conidial masses was observed 5 days
after incubation at 28 . The pycnidia were observed mainly on the ribs, exuded conidial masses from the ostiole.

These conidial masses could be macroscopically observed and were similar to those of G. cingulata and C.
acutatum. When water was dribbled to the lesion of D. obscurans, the pycnidia exuded white filamentous conidial

masses  dleviating the distinction of D. obscurans from G. cingulata or C. acutatum.

Bioassay by SDEI revealed that 83% of the plants in growers  fields were latently infected by G. cingulata and
58% by D. obscurans. In such fields, only 0.8% 2.5% of the plants became wilted or died caused by G.cingulata.

When the latently infected plants from naturally infested fields were kept under the optimal conditions for disease
development for 5 weeks, 70.0% 83.3% of them became wilted or died due to G.cingulata. However, only 5.6%
6.7% of the plants diagnosed as to be without latent infection by SDEI became wilted or died.

SDEI is useful for detecting latent infections in the process of selecting disease-free plants.

In conclusion, in these studies, the author confirmed ecology, epidemiology and integrated disease management
that cultural, chemical and biological control. The results of these studies have aready been adopted for the
development of a standard method of control in many countries including Japan. As a result, it has become possible

to alleviate the yield loss associated with the outbreak of strawberry anthracnose.

167



	Ⅰ　緒言
	Ⅱ  研究史
	Ⅲ  発生実態ならびに病徴
	1. 栃木県における多発年の発生実態
	1)1987年の発病状況調査
	2)1988年の発病状況調査

	2. 病徴
	1)斑点型病斑の発生と葉位との関係
	2)葉に生じる大型病斑

	3. 考察

	Ⅳ  病原菌
	1. 分類上の所属
	1)分離および完全世代形成

	2. 分布調査
	3. 病原性
	1)野菜および雑草に対する病原性
	2)カワラケツメイおよびクサネムに対する病原性
	3)2,3の鉢物類に対する病原性
	4)ノズル散水によるイチゴとシクラメン間の相互寄生
	5)腐生生活

	4. 培養的性質
	1)菌糸生育と温度との関係
	2)分生子の発芽率
	①イチゴ煎汁液での発芽率および形態
	②数種植物煎汁液およびイチゴ栽培土壌混入液での発芽率

	3)分生子層形成と温度との関係
	4)イチゴ葉上での発芽および付着器形成
	5)菌糸の致死温度
	6)子のう殻および分生子の死滅に要する温度と時間との関係
	7)菌糸生育と水素イオン濃度との関係
	8)子のう殻形成および発達に及ぼす温度の影響
	9)非根圏土壌中での生存に及ぼす温度の影響

	5. Colletotrichum acutatum によるイチゴ炭疽病
	1)病徴
	2)供試菌株および病原性
	3)菌糸生育と温度との関係
	4)分類上の所属

	6. nit 変異株の作出とその性質
	1)nit 変異株作出培地および作出
	2)nit 変異株 phenotype の分類
	3)nit 変異株の病原性

	7. 考察

	Ⅴ　発生生態
	1. 越冬形態
	1)イチゴ株での越冬
	2)土壌中の罹病残渣 での越冬
	3)C.gloeosporioides の nit 変異株での越冬
	(1)イチゴ株での越冬
	(2)土壌中の罹病残渣での越冬
	(3)nit 変異株 phenotype の越冬後の安定性

	4)C.acutatum の nit 変異株での越冬
	(1)イチゴ株での越冬
	(2)土壌中の罹病残渣での越冬
	(3)nit 変異株 phenotype の越冬後の安定性


	2. 分生子の飛散に及ぼす風と水の影響
	1)ヘアードライヤーを風源とした分生子飛散
	2)発病葉柄に対する水滴滴下による分生子飛散
	3)風洞内での分生子飛散
	4)野外での分生子飛散

	3. 発生環境
	1)温度と発病との関係
	2)濡れ時間と発病との関係
	3)土壌水分と発病との関係
	4)窒素施用量と発病との関係

	4. 考察

	Ⅵ　品種系統間の発病差異
	1. 各年における品種系統間の発病差異
	1)1988年における品種間の発病差異
	2)1992年おける品種系統間での発病差異および病徴
	3)1993年における品種系統間の発病差異
	4)1997年における品種系統間の発病差異
	5)1998年における品種系統間の発病差異
	6)1999年における品種系統間の発病差異

	2. 考察

	Ⅶ　防除方法
	1. 耕種的および物理的防除方法
	1)育苗期の雨除け栽培による防除効果
	2)底面給水法による防除効果
	3)嫌気的発酵による罹病残渣の不活化
	4)越冬期における嫌気的発酵による罹病残渣の不活化
	5)バックサイロを用いた罹病残渣の大量不活化
	6)嫌気的発酵処理後における農薬残留量
	7)汚染圃場に対する太陽熱利用熱水土壌注入法の防除効果
	8)考察

	2. 生物的防除方法
	1)拮抗糸状菌 Chaetomium aureum による防除効果
	(1)分類上の所属
	(2)菌株の選抜
	①同時対峙培養での菌糸生育抑制
	②培養後の対峙培養での菌糸生育抑制
	③胞子発芽への影響

	(3)菌糸生育と温度との関係
	(4)致死温度と時間との関係
	(5)菌体摩砕液への子苗浸漬による防除効果
	(6)1992年における菌体摩砕液散布による防除効果
	(7)1993年における菌体摩砕液散布による防除効果
	(8)拮抗糸状菌の定着性

	2)拮抗糸状菌 Talaromyces flavus による防除効果
	(1)分類上の所属
	(2)菌株の選抜
	(3)菌糸生育と温度との関係
	①PDAおよびWA培地上での菌糸生育と温度との関係
	②IK-153水和剤由来菌糸の生育と温度との関係

	(4)菌糸生育と水素イオン濃度との関係
	(5)分生子発芽率に及ぼす温度と時間との関係
	(6)致死温度と時間との関係
	(7)1993年における菌体摩砕液散布による防除効果
	(8)1994年における菌体摩砕液散布による防除効果
	(9)1995年における菌体摩砕液散布による防除効果
	(10)拮抗糸状菌の定着性

	3)拮抗糸状菌 T.flavus の作用機作の解明
	(1)菌糸寄生の検討
	①ベノミル耐性炭疽病菌に対する菌糸寄生
	a光学顕微鏡観察
	b走査電子顕微鏡観察

	②イチゴ体上での菌糸寄生
	③主要なイチゴ病原菌に対する菌糸寄生
	a うどんこ病菌に対する菌糸寄生
	b 多剤耐性灰色かび病菌に対する菌糸寄生
	c 2000年における数種の病原菌に対する菌糸寄生
	d 2002年における3種の病原菌に対する菌糸寄生

	④他作物の主要病原菌に対する菌糸寄生
	a 2000年における3種の病原菌に対する菌糸寄生
	b 2001年における各種病原菌に対する菌糸寄生

	⑤数種の担子菌類に対する菌糸寄生
	⑥Gliocladium virens に対する菌糸寄生
	⑦葉面微生物および空中飛散菌の生育に及ぼす影響
	a葉面糸状菌の生育に及ぼす影響 
	b葉面細菌の生育に及ぼす影響 
	c空中飛散菌の生育に及ぼす影響 


	(2)培養苗へのリグニン沈着に及ぼす影響
	①葉へのリグニン沈着に及ぼす影響
	②リグニン沈着に及ぼす拮抗糸状菌世代との関係
	③リグニン沈着に及ぼす殺菌処理された拮抗糸状菌の影響
	④局所処理による他部位への影響
	⑤根へのリグニン沈着に及ぼす影響


	4)IK-153およびIK-154水和剤のイチゴ炭疽病防除効果
	(1)IK-153水和剤中の T.flavus の致死温度と時間との関係
	(2)IK-153水和剤中の T.flavus のイチゴへの定着性
	(3)1996年におけるIK-153およびIK-154水和剤の防除効果
	(4)1998年におけるIK-153水和剤の予防効果
	(5)1998年におけるIK-153水和剤の治療効果
	(6)タラロマイセスフラバス水和剤散布時期と発病との関係

	5)タラロマイセスフラバス水和剤を基軸にした防除体系の確立
	(1)防除効果
	(2)防除体系内における定着率

	6)考察

	3. 化学的防除方法
	1)薬剤散布による防除効果
	2)潜在感染株に対する薬剤浸漬による防除効果
	(1)2種薬剤の防除効果
	(2)ベノミル水和剤の株浸漬による防除効果
	①自然発生潜在感染株に対する防除効果
	②人工接種株に対する防除効果

	(3)潜在感染株に対する温度処理およびベノミル剤による防除効果

	3)薬剤浸漬および灌注による防除効果
	(1)促成栽培での防除効果
	(2)半促成栽培での防除効果

	4)ベノミル耐性菌の発生状況
	(1)1987年から1989年の調査
	(2)1995年の調査

	5)粒状薬剤による防除効果
	(1)地床仮植育苗圃での防除効果
	(2)ポット育苗栽培での防除効果
	(3)プロベナゾール粒剤の施用方法の検討

	6)土壌消毒による防除効果
	(1)子のう殻に対する殺菌効果
	(2)汚染圃場に対する防除効果

	7)考察

	4. 潜在感染株の簡易診断法
	1)G.cingulata 潜在感染株に対する診断標徴の誘導
	(1)エタノール浸漬処理およびUV照射による標徴誘導
	(2)誘導胞子塊の病原性
	(3)胞子塊形成と温度との関係
	(4)胞子塊形成と葉位との関係
	(5)胞子塊形成と接種後日数との関係
	(6)胞子塊形成に及ぼす菌株および品種間の影響

	2)C.acutatum 潜在感染株に対する診断標徴の誘導
	(1)誘導標徴
	(2)誘導胞子塊の病原性

	3)イチゴ輪斑病菌潜在感染株に対する診断標徴の誘導
	(1)誘導標徴
	(2)誘導胞子塊の病原性
	(3)誘導標徴に対する水滴滴下による変化

	4)潜在感染株に対するエタノール浸漬簡易診断法の現地適用
	(1)露地育苗床における潜在感染株の拡大
	(2)潜在感染葉採取元株の萎凋枯死株発生率
	(3)現地収穫圃場定植苗への適用

	5)考察


	Ⅷ　総合考察
	摘要
	引用文献
	Summary



