1
48
1978 Phytophthora
Vignaangularis (Willd.)Ohwi & Ohashi
4 ha
74 88 1984
2005
http://www.maff.go.jp/tokei.html
1989
Glycine max (L.) Merrill 6
9
Phialophora
gregata (Allington etChamberlain  Gams f.sp. adzukicola
Kobayashi e al. 1991 Phytophthora 1984
vignae Purssf.sp.adzukicola Tsuchiya,Y anagawaetOgoshi
Tsuchiya et al. 1986 Fusarium 20 40
oxysporum  Schlechtendehl f. sp. adzukicola Kitazawa et 10 30 11
Y anagita 1989
1970 2006
66
70
1971 2
1975 8
1976
1978
1-1 1982 1975
1981
419
1971 1982
6
7
1977 1985



70 r

1976 JR
60 F
50 F
40 F
30 F
20 F
10 F
L A
O 'l ' ' PA A A A ‘-':‘ A L
1969 1974 1979 1984 T 1989 1994 1999 T 2004
(1986 ) )
1992
( ) (2000 )
(1994 )
1-1
( )
1983 1985
1987 1
1997 1
2
1986 1994
1994 2003a
1989
6
1
1972
1 10
3
1989 1988

1990



1992 1-1

1
1992 1 3
2002 80
3 1997
2003a 11
80
1985
1998 20 30
494
494
1989 68  119kg/10a
1995a 494 250kg/10a
2002
2003a
4
34 2004 2001
2003b 2005 2005
1-1
(kg/10a ()
« ) 0.3 251 211
1997 1999 3 63 0.3 264 222
20.0 241 203
31.5 197 166
86.8 119 100
494 «C ) 1.8 262 385
1989 1991 3 34.7 179 263
33.2 188 276
82.5 68 100
1 1 2.2 2.4 2 3
2 494
3
4 0 100
5 1981 3



Phytophthora
Phytophthora megasperma f. sp. glycinea

(Drechs)
Leitz e al. 2000
3 4
1994
1995 1
2
3
4



1995
1995
R1

1995

20

1996 R2

R2

24

83 / 1

1L

0.5g

0.2g9 pH

1997
R2 R1
1994
2
R2 1977
2
1 R1 2.2

1995 4.8 1996 1997
R1 89 / R2

2
1995
Kobayashi et al. 1981
20g 59 59
1g 0.59 PCNB
0.59 0.5g
0.05g

55

1995
9 9 1996 9 15 1997
R1 9 15 R2 9 22
0 0.5 1
2 3 4
5 X x 25
1 28 1

1995 R2 40 56

18
4 1 12.0
R2
2
Kobayashi et al.1981 6
T96-1 R1

T96-2

T96-3 R2 T96-4
R2 T9-5 R2

S95-1
PSA 18 20 V-8
V-8 200ml
29
1L 3 120 25
10cfu/ml
2
12
11
15cm
6

DSl Diseaseseverity index



0 1 20-27 12-23 1

2 1 1997
3 DS 05 125 132
R 05 DS 10 1 1.0 DS 140
S 1 1 T9%-1 T96-5 2
7 x 3 2
1996 18-22
2 19-26 2
2-1-1 Rl R2
R1( 1 ) R2( 2 )
(kg/10a) () (kg/10a) ()
1995
0.0 292 78 40.9 143 38
30.4 175 52 22.4 184 54
68.9 136 33 54.5 139 34
w* * ns ns
(5%) 17.9 83
1996
( 3.1 (133) (41) 99.6 58 18
(40.8) (121) (38) 28.0 130 41
(97.6) ( 61) (19) 98.7 39 12
™ * =
(5%) (15.3) (€1)) 50.9 24
137 ( ) (0.0 (207) (62)
1997
0.0 243 75 72.9 170 53
47.0 153 52 46.7 182 62
100.0 85 25 94.6 115 34
** ** * ns
(5%) 7.9 43 23.7
1995 1997 2 1995 1997 3
0.0 268 77 71.1 124 36
38.7 164 52 32.4 165 52
84.5 111 30 82.6 98 27
1 * ol 5 1 ns
5
2 1996 R2 2 3
3
4 199 R1 137
5 0
0.5 1 2
3 4
5 x x 25



111kg/10a

38.7 164kg/10a
148
1 0
1995 268kg/10a 241
R1 1.0x10cfu/g R2 R2 1996 1997 1996
7.0x10cfulg 2-1-1 3
1996 82.6
6 98kg/10a
1996 R1 324 165kg/10a
168
R1
R1 1995 1997 R1
211 2 711 124kg/10a
84.5
2-1-2 DSl
DSl
(@D
1
T96-1( 1) 3.0 (S) 0.0 (R) 1.2 (S)
T96-2( 1) 3.0 (S) 0.0 (R) 1.1 (S)
S95-1( 1) 1.0 (S) 0.0 (R) 0.7 (D
T96-3(  2) 3.0 (S 2.0 (S) 0.8 (1
T96-4( 2) 1.6 (S) 1.6 (S) 0.9 (D
T96-5( 2) 1.2 (S) 2.6 (S) 0.7 (1
2
T96-1( 1) 2.7 (S) 0.0 (R) 1.7 (S
T96-2( 1) 2.2 (S 0.0 (R 1.4 (S)
$95-1( 1) 1.0 (S 0.0 (R) 0.2 (R
T96-3( 2) 1.6 (S) 1.7 (S) 0.6 (D
T96-4( 2) 1.5 (S 1.2 (S) 0.6 (D
T96-5(  2) 2.1 (9 1.7 (S) 1.0 (D
DSI(disease severity index)
DSI
0 1 2
1 3
DSI 0.5 (®R) 0.5 DSI 1.0 () 1.0 DSl (S
2-1-3 DSI
DSl
125 132
) ( 63 ) ( 68 ) Acc86 « )
1
T96-1( 1) 1.9(S) 0.0(R) 0.8(1) 0.0(R) 0.0(R) 0.0(R)
T96-5(  2) 1.7(S) 1.2(S) 0.8(1) 1.9(S) 0.9(1) 1.5(S)
2
T96-1( 1) 2.7(5) 0.0(R) 0.3(R) 0.0(R) 0.0(R) 0.0(R)
T96-5( 2) 2.1(S) 2.0(S) 0.3(R) 1.4(S) 0.8(1) 1.7(S)
1
2 DSI 0.5 (R) 0.5 DSI 1.0 (1) 1.0 DSI ©)



R1 R2
27 30 52
R1 77
R2 36
2
6
DSI=1.0 3.0 2-1-2 R2
3 T96-3 T96-4 T96-5 2
DSI=1.2
2.6 3 T96-1 T96-2 S95-1
1
DSI=0.0
DSl 02 17
DSl
T96-1 T96-5
125
T96-1 1
DSI=0.0 2-1-3  T96-5 2
DSI=14 19 132
T96-1 1
DSI=0.0 T96-5 2
DSI=0.8 09
1986 A-13
AK-11
A-13
AK-11
325 1987 A-13 AK-11
A-13
AK-11
1994 22
68
4
17 68

132

68

125

1986

1986

68

68

63

1986

125

Acc86

125

AK-11
1994
1
Kondo & al. 1998
1994
2
1994
1994
1994
125
68
5
3
2



132 1L 20g
V-8
2
10cfu/ml
2
1
2 6 x 2
2
2 1
2
2
2
45
1
39 483
37 473
1997 1999 2 10
45 416 86.1 1
1 67 139 2-2
39 19
5 . 5 615 2
2
0.5g/L 10.4 26.9
2009 325 2-2
15
2-2
2
1 2
5 3 41 4 45
4 4 38 14 52
8 4 27 13 40
22 13 310 36 346
39 24(61.5%) 416(86.1%) 67(13.9%) 483
1 1997 1999
2

25

24

8.9



2-2

1 1997 1999 2
2
2
4 5
50 2
2 2 R2
1977
20
1 2
R2
63 R2
1991 1993 50 1997
1999 74 1982
1995a 2002 1986 Fe

10



1989
1998
73
2 Kondo et al. 2005
R2 1
2
1
2
2
3
2
2
1
1995 1999

236

Vigna angularis

var. nipponensis (Ohwi)Ohwi& Ohashi 33
Vignanakashimae (Ohwi) Ohwi& Ohashi
Vigna riukiuensis (Ohwi) Ohwi & Ohashi
Vignaumbellata (Thunb.)Ohwi& Ohashi

63 68

1

11

Acc86 -10
2 R2
1 R1 R2
R1
101
123 125 132
1
1996 5
1 1.1 1.2 20
9
10 2 1
1 0 4
1 p54 0.5
1
2 ph4
0 5
5 x x 20
8 2 3
1 22 24 40
2
R2
1 Acc259 5
Acc2515 Acc2521 Acc2523 Acc2532
Acc2463
“Acc”
1996 1 1997
2 R2
T96-5 2 R1
T96-1 1 2
1 2



0 R2
1 1 15cm 5 0
6 10 16 Acc86 0.5 1.0
2 1 63 -10
2 68 25 35
132
1 123 125
6
7 2-3-1 132
Acc86 R1
0 R2 Acc86
1.0 1.6
125 132 123 125
2-3-1 1 R1 0 R2
R1 2 R2 33 39
R1 R1
63 -10 0 R2
68 Acc86 2.7 0.5
2-3-1 1 2
1 (RD) 2 (R2)
1 2
1995 1996 1997 1998 1999 1995 1996 1997 1998 1999
(R) 0.0 0.0 0.0 (R 0.0 0.0 0.0 0.0 (R)
(V)19 1.6 1.9 0.8 1.1 15 | 0.8 1.1 1.9 1.5 2.0 1.5 |
() 1.2 1. 0.5 0.5 0.9 O) 2.5 1.3 1.9 O)
( YR) 0.0 0.0 0.0 R) 0.0 1.0 0.5 0.5 O)
Q)) 0.0 0.1 0.0 0.0 0.0 0.0 R 2.0 3.0 3.0 2.7 S
( 683 )R 0.0 0.0 0.0 0.0 R) 3.0 4.0 3.0 3.0 3.3 ©)
() 0.0 0.1 0.0 0.0 0.0 o0.0 R 1.6 4.0 2.9 4.0 4.0 3.3 S
( 68 YR 0.0 0.0 0.0 (R) 2.0 3.0 2.5 ©)
125 (V) 0.0 0.0 0.0 R 3.9 3.5 3.7 S
-10(R) 0.0 0.0 0.0 (R 4.0 3.0 3.5 (S
123 (V) 0.0 0.0 0.0 R 3.8 4.0 3.9 S
Acc86(R) 0.0 0.0 0.0 (R 20 05 0.5 1.0 (D
132 (V) 0.0 0.0 0.0 R 2.9 1.0 1.0 1.6 |
( ) 4.0 3.9 4.0 3.3 3.1 3.6 S 2.1 3.8 3.8 4.0 4.0 3.5 S
26 ( ) 4.0 4.0 4.0 4.0 (©) 4.0 4.0 4.0 4.0 (©)
1 RV
2 0 0.5
1 2 3 4
3 R | S
0.5 R 0.5 2.0 1 2.0 S
4

12
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2-3-3 2 R2 0.5
R2 1 R1
R2 R1 1 2
T96-5 T96-1 T96-5 T96-1
( 2) ( D ( 2) ( )
DSI DSI DSI DSI
Acc67 0.3 18.0 0.0
Acc259 0.0 4.0 0.3 0.0 R 0.4 R 0.3 R
Acc550 0.3 31.5 0.0
Acch51 0.3 26.7 0.0
Acc558 0.0 17.2 0.3
Acc812 0.0 10.9 0.0
0.0 47.5 0.0
Acc2463 0.0 6.7 0.0 0.1 R 0.7 |
Acc2515 0.0 17.9 0.0 0.0 R 0.1 R 0.3 R 0.3 R
Acc2521 0.0 15.3 0.0 0.2 R 0.1 R
Acc2523 0.0 9.5 0.0 0.3 R 0.0 R
Acc2532 0.0 8.6 0.0 0.4 R 1.1 S
Acc2517 0.0 26.7 0.0
Acc2518 0.0 57.9 0.0
Acc2519 0.0 45.3 0.0
Acc2520 0.0 26.7 0.0
Acc2537 0.0 37.9 0.0
Acc2294 - 0.0 20.0 0.0
Acc2527 0.0 55.6 1.0
Acc2534 0.0 44.0 1.0
Acc2535 0.0 26.3 1.0
Acc2043 0.0 40.0 1.0
Acc2310 - 0.0 54.3 4.0
0.5 56.7 0.0
( 63 ) 3.5 (93.3) 0.0
26 4.0 (97.1) 4.0
3.9 3.7 1.7 S 1.9 S 1.0 S 2.7 S
3.5 0.0 1.2 S 0.0 R 1.8 S 0.1 R
1.7 1.4 0.8 | 0.8 | 0.9 [ 1.2 S
132 2.0 0.9 I 0.0 R
Acc 86 1.3 0.0 0.9 | 0.1 R
1 R2 R1 1997 1998 2
63 26 1997
2 R2 R1 1996
3 1 0 5
5 ( x )x 20 0 100
4
DSI 0.5 R 0.5 DSI 1 1 1 DSI S
5
2 2
236 36
0 R1 R2 2-3-2
15 09 R2 15 19
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7 3.0 30
2 222 94.0 R2
0 05 R1
0.5 2-3-3 R2
R1
R2 0 05 7 1
R2
6
Acc259 2 4.0 2-3-3
R2
0 05 16 44.4
1 10 27.8 2 10
27.8 2-3-2 0 0.5
Acc2498 1
Acc2467 Acc2468 2
R2 5
Acc259 T96-5
2 T96-1 1
2-3-3 1
6 2
DS 0 04 5
1
3 1 1
Acc2515
2 DSl 0.0 1
2
Acc259 Acc2515
2-3-3 2
2 DSl 0.3 04
I 0.9
1 DS 03
1982 1975 1981

Phialophora gregata f. sp. sojae (Kobayashi et al.

1983, 1991)
al.1991

R1
R2

2002
1
1987
1

R2

15

WillmotandNickell 1989 Sills et

1982

R2

R1 2 R2

R1 R2

486

486
R2



2-3-4 Fs Fs
1980 (Fs) 1981 (Fe)
275 8 16 12.0
276 23 21 22.0
277 5 13 9.0
278 3 0 1.5
279 4 0 2.0
280 27 9 18.0
281 100 100 100.0
282 100 100 100.0
( ) 98 100 99.0
0
1 275
2 276
3
1 2.4 2
1
1
1 486
2
486 R2 2
2
1987 1
Fs e F
2 15 100
2-3-4
275
276 12.0
22.0 1.5 20
1987
1
276

3,000

2003a

R2 7

R2

R2

R1

Azn/88-J-07

Acc259

16

101 R1
1,056
67
R1 66
1
2
R2 1986
236
7 3.0
R1
66 R2
10.6
2
2
Acc259
Acc2515
1985
Acc2515
2 1

R2



R2 1

-10 63
1
4
Acc2515 -1
2 Fa
Acc259 Acc2515
- . E 2 T9%5 1 T961
) 2 1
1 2
11
15cm 6
45 0
1 2
) 1
Acc259 1 F15 2 F 48 3
Acc2515 1 F15 2 F 53
Acc259 5 2 1997 1
Acc2515 8 1 6 2000
1
123 1 F110 2 F 69
-1 F110 2 F 58
1 B10 s F 6l Acc259 -1 Acc2sl5 1
123 9 (S 2
10 11 241
1 6 123 Acc259 Acc2515
2-4-1 2
0® 165 25 363) R s R s X2 i
Acc259(P1) 5 5 0 0 0 5 0 5 0 - -
Acc2515(P2) 8 8 0 0 0 8 0 8 0 - -
-1(P3) 6 0 0 0 6 0 0 6 - -
Acc259/ -1 R 5 5 0 0 0 5 0 5 0 - -
(P1/P3) F2 48 33 3 11 1 33 15 36 12 1.00 0.32
Acc2515/ 1 R 5 5 0 0 0 5 0 5 0 - -
(P2/P3) F2 53 39 1 13 0 39 14 40 13 0.10 0.75
1
0 1 2 1
3
2 R S
3 T96-5 2
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0 -1
3 F 123 -1
0 F2 -1 -1
0 1 3 F1 2 F 1
31
123 -1 F1 2 F
-1 -1 Fi1 # 31
1 DNA 1
2-4-2 123
2005 2005
-1 1
F1
0 F2 2
0 1 3 Acc259 Acc2515
31 2 1
F2
3
-1 3 -1 3
2 Acc259 -1 Acc2515
-1 -1 F2 3
2
3
F2
1987 1
1 1
2-4-2 1
0@ 16 205 36) R s r s X? P
123 (PL) 9 9 0 0 0 9 o0 9 o0 - -
P2) 0 1 o o0 0 1 0 10 0 - -
P3) 17 11 o o 0o 1 0o 1 0 - -
_1(P4) 6 0 0 0O 6 0 6 6 o0 - -
123 / 1 R 10 10 0 O0 0 110 o0 10 0 - -
(PL/PA) ., 69 5 1 12 6 5 19 5 17 0.3l 0.58
/ 4 R 10 10 O0 0O 0 10 0 10 0 - -
(P2/P4) . 58 46 1 8 3 46 12 44 14 0.38 0.54
/ 41 FB 10 1 o0 o0 0 1 0 10 0 - -
(P3/P4) F, 61 46 2 7 6 46 15 46 15 0.00 1.00
1
0 1 2 1
3
2 R S
3 To6-1 1
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Acc259

Fa
Acc259
Acc2515 2 2
2
S 2 2-5-2
1996 Acc259 13
Acc2515 30 Acc259
2000 13 76
2 47 Fi
Acc259 F1 1997 1
Acc2515 1 Acc259 Fa 10 3
2 30 1 28
B1Fy 6 Acc2515
F1 10 7 8
50 34 137 B1iF
F1
1 Acc2515
2-5-1 Fa
1 3 B1iFy 1997 1998
2
2002 1 Acc259
12
Acc259  BiR 14
ACC2515 Acc2515 BiR 19 1
T96-5 2
1/5000a
3
1 2 100L
Acc2515 150g 100g 2 3 1
3
2-5-1 2
-1 -2 -1 -3
( ) R S R R
Acc259(1 ) R R
Acc2515(1 ) R R S
1 R S
2 Acc2515 Azn/88-3-07
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Bik

2
Acc259 Baik
8 5
37 Bifz
Acc2515 Bak
1 24 Bif
BiF2 1998 Acc259
Biflz 5 R2 2
37 7
13 190 9
8 20 80
(BiR2)B £ 6
Acc2515 BiRz 24
2
21 105
8
10 30 BiR)R +
BiR2)B £ 1999
Acc259 Bi~)R £ 30
Acc259 BiR)R F 25 3
2
4 5 1
35 38
6
Acc259 10 Acc2515 7
66 57
BiR2)B ¥
Acc259 Acc2515
9930 9931
BiF2)B £ 1999 6 16
50 R2
2
10
0
9930 BiRz)B F
0 05 14 850 Bi2)B +
9931 BiR2)B ¥ 0 05
2
17 700 B1iR)B #
Bi2)B # 2000
5 26 R2 9930 Bi2 B#F

21

227 14 9931 BiR BF
177 (10 ) 113
;
R1 1
1
R2 R1
9930 BiRz BF 4 19932 B F BF-
10 9931 BiRe BF - 3
R2
15 43
13
Bif2 BaF 2001
R2 R1
R1 R2
2 1
1
10
3
2 2
RL R2
9930 Bik BF 4 19931 B F
BoFs- 2 9812BF BF- 1 7
7 5
2
R2
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Studies on the Breeding of Adzuki Bean Cultivars Resistant to
Adzuki Bean Brown Stem Rot (BSR) and Phytophthora Stem Rot(PSR).

Shohei Fujita
Summary

In Hokkaido, there are three diseases of adzukibean [Vigna angularis (Willd.) Ohwi & Ohashi], brown stem
rot (BSR) caused by Phialophora gregata f. sp. adzukicola, Phytophthora stem rot (PSR) caused by Phytophthora
vignae f. sp. adzukicola, andwiltcausedby Fusarium oxysporum f. sp. adzukicola. These are very serious problems
for adzuki bean production. These fungi are soil-borne and are therefore difficult to control through chemical or
culturalmethods. The cultivationofresistant cultivars is the most effective method of controlling these diseases. At
Tokachi agricultural experiment station inHokkaido, breeding for BSR andPSRresistancehasbeencarriedonsince
thelate1970's,andwiltresistance breedinghasbeendonesincel986.Atpresent,manyresistantcultivars,including
Kita-no-otome and Syumari, have been raised and extended. These cultivars are very effective at controlling the
diseases in commercial fields. However, it was recently recognized that new races of BSR and PSR may exist.
Therefore, | first proved the existence of pathogenic races of BSR and a new race of PSR. Next, | researched the
distributions of these new races in adzuki bean fields in Hokkaido. This is important for managing the damage to
adzuki beanproduction bynewracesin thefuture. | then selected new resistantgenesourcesfromadzuki beans or
wild adzuki bean. Newresistantlines weredeveloped from the cross with newresistantgene sources. Additionaly, |
attempted to develop multiple resistance lines that were resistant to both new races. The following is an outline of
these studies.

1. The studieson BSR ofadzukibean
(1) Detectionof two races of Phialophora gregata f.sp. adzukicola

BSR was reported on the resistant cultivar Kita-no-otome in a field where adzuki bean had been cultivated
continually. Six isolates, collected from four fields, were obtained from diseased plants or naturally infested soils.
These isolates were divided into two groups based on their pathogenesis to cv. Kita-no-otome. Threeisolates caused
no disease on cv. Kita-no-otome, whereas the other three isolates were virulent on this cultivar. In additional
experiments, line Toiku No. 125 and cv. Syumari, derived from various gene sources, also revealed the same
response to two representative isolates tested in the same way as cv. Kita-no-otome. Consequently, two races of
Phialophora gregata f. sp. adzukicola, race 1 and race 2, can be distinguished by avirulence or virulence to cv.

Kita-no-otome, respectively.

(2) The regional distributionof two races of P.gregata f. sp. adzukicola in Hokkaido
The distribution of two races P. gregata f. sp. adzukicola was examined using a total of 483 isolates, obtained
from 39 fields in 19 locations, on Hokkaido between 1997 and 1999. Race 1 was predominant (416 isolates,
86.1%) in thecommercialfieldstested. Race2occurredwithlowerfrequency,butwasfoundin24fields(61.5%).1t
was found thatrace2waswidelydistributed inmost of theproduction areas in Hokkaido. The frequency ofrace2

isolates was higherinlburiandK amikawadistrictsthanShiribesiandTokachidistricts.
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(3) Revaluationand selectionof adzuki beans to breed race 2 resistant cultivars
Race 2 was virulent to all commercial adzukibeancultivars in Hokkaido. Therefore, weexamined the reaction
of adzukibeancultivars in twofields: onefieldmainlyinfestedwithracel andoneinfestedwithrace 2. Wetriedto
select new gene sources highlyresistant to race 2. We found that most adzuki beans cultivars previouslysel ectedas
being resistant to race 1 were susceptible to race 2. Of 236 adzuki beans and 36 wild adzuki beans tested, Acc259
adzuki bean and Acc2515 wild adzuki bean [Vigna angularis var. nipponensis (Ohwi) Ohwi & Ohashi] were the
most tolerant to race 2 in the field and greenhouse experiments. These two cultivars, which were resistant to both

race 1 and 2 of theBSRpathogen,weresel ectedas new genesources.

(4) The inheritanceofr esistancetoBSRr aces

| researched the segregation ratio (resistant plants to susceptible plants) of Fa anckF hybrids, derived from
combinations betweenresistantcultivar and susceptiblecv.Buchishoryukei-1.The resistant cultivarswere asfollows:
cvs. Acc259 and Acc2515 for race 2 resistance, and cvs. Kita-no-otome, Syumari and Toiku No.123 for race 1
resistance. Fa anekF hybrids derived from five combinations and their parents were inoculated with race 1 or 2,
and grown in a greenhouse. The segregationratio of resistantplants to susceptible ones on F= hybrids was fitted 3
to 1 in all combinations. Itisindicatedthatthe dominant gene of onegene locus could mainly control the resistance
to each race.

(5) Development of new parentallinesresistanttorace2

| attempted, by backcross breeding, todevelop new parental lines resistanttoB SRrace2inashortperiod.Cv.
Syumari was used as the recurrent parent, which had resistance to race 1 of BSR, and races 1 and 3 of PSR. New
resistant gene sources cvs. Acc259 and Acc2515 were used as the non-recurrent parents for their high resistance to
BSRrace2.Backcrossingwasdone three times,sel ectingforresistantplants.Disease freeplantswere selectedfrom
the (B1F2)B F bulk population, and weredeveloped by pedigreesetecti@nfrom the (B F )B F generation. In the
(B1R2)B & generation, seven lines were tested for reaction against race 1 and 2. This was done by inoculation of
seedlings in a greenhouse. My results showed that three lines: 9930-3, 9930-5 (originating from Acc259), and
9931-55 (originating from Acc2515), were resistant to two races. Furthermore, the lines showed highresistance and
yielding in the field infested with race 2 of BSR. These breeding lines could be available for development of BSR

race2resistantcultivars asparental lines.

2. The studieson PSR of adzukibean
(1) Detectionof new raceof Phytophthora vignae f. sp. adzukicola

1n1999,PSRwasobserved on a new resistant cultivar Syumari. This cultivar was resistant to race 1 and3(no
race 2 isolate was recovered recently) of Phytophthora vignae f. sp. adzukicola in test fields. The isolates obtained
from diseased plants of cv. Syumari were virulent on not only this cultivar, but also on cvs. Erimo-shozu,
Noto-shozu, Kotobuki-shozu and Urasa-shimane. The isolates virulent on cv. Urasa-shimane, which was resistant
originofcv.Syumari,were not known. Therefore, itwasconfirmedthat these isolates were a new race of P. vignae
f. sp. adzukicola, designatedrace4.From this information, a set of differential adzuzkibeancultivars (Erimo-shozu,

Kotobuki-shozu, Noto-shozu andSyumari)wasdetermined.

(2) Regional distribution of races of PSRinHokkaido

Information on the distribution of races of P. vignae f. sp. adzukicola in Hokkaido is important for the
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management of PSR of adzuki bean. In all, 107 isolates of P. vignae, collected between 1999 and 2001 from 63
fields, were evaluated for the pathotype using four differentials. The results indicate that 26, 52, and 28 of isolates
were identified as races 1, 3, and 4, respectively. One isolate was nonpathogenic on the differentials. Race 4 was

widelydistributedintheadzukibean-producingregions, especialy in central andwesternHokkaido.

(3)Selection of resistantadzukibeanstonewrace of PSR

| examined the reaction of eighteen adzuki bean gene sources, previously selected as being highly resistant to
PSR, to race 1, 3 and 4 by the inoculation of the seedlings. My analysis showed seventeen cultivars that were
resistanttoal lraces.Moreover,cvs.Acc787andA cc830,whichwere resistanttoal lraces,hadbeenusedpreviously
& the parents for crossing. The forty-two Fe & lines, derived from four combinations using cvs. Acc787 or
Acc830 as parents, were tested forreactions against race 4. The results show that twenty-five lines were resistant to
race 4 and were selected. Additionally, they showed high resistance in the field infested with race 4. The lines
derived from the combination of Toiku N0.137/ Tokei No.651 had good agronomic characteristics and soil-borne
diseases resistance.

3. The developmentof thelinesr esistanttonewr acesofbothBSRandPSR

| tried to develop lines resistant to both BSR race 2 and PSR race 4 from the cross between the parental lines
bred in my studies. The line Tokei No0.793 was used as mother plant for its good agronomic characteristics, cool
weather tolerance, and resistance to PSRrace 1, 3 and4,BSRracel,andadzukibeanwiltrace3.Thelines9930-3
and9931-55were used as thepollenparentfortheirresistancestoBSRrace 2.The combinations of TokeiN0.739/
9930-3 and Tokei N0.793/9931-55 were crossed in 2000, and F1 plants were advanced in the greenhouse during
winter. F2 bulk populations were grown in a PSR race 4 infested field, selecting for resistant plants. In the F
generation, the populations were grown inKagoshima prefecture for advancinggenerationinspring,andthe Fa bulk
population was grown in a BSR race 2 infested field, thus selecting for disease resistant plants. In this generation,
selected plants were threshed individually.Seventyseven Fs plant seeds, selectedafrom F bulks, were divided into
thirds, andweregrowninthreetestfields: a BSR race2infestedfield,aPSR racedinfestedfiel dandadiseasefree
field. This was done in order toselect the lines resistant to both diseases. The results indicate that 45.6% of (Tokei
N0.793/9930-3) Fs lines and32.4% of (Tokei N0.793/9931-55) F lines showedhigh resistance inboth the BSR
race2infestedfieldandthePSRrace4infested fields. Consequently, itshouldbepossibletodevelopmultiplelines
resistanttobothraces.
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