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Table 35. The organic materials and the acidifer tested in the present study

Materials Commercial name * Maker Characteristics
Soy bran - + Dai-ichi Shiryo(Co.Ltd) Powder, N7.1%,C/N 4.7
Rice bran — + Hokuren Kamikawa branch  Non-oil, N4.0%,C/N 15.0
Wheat bran * Nihon Seihun(Co.Ltd)
Soy bean protein "Fuppro E" + Fujipyrina Protein(Co.Ltd)Protein content  90.8%
"FujiproY " . do do 85.0%
"Haiki-daizu Tanpaku” * do do 65.0%
"Ajipro" + Ajinomoto Yushi(Co.Ltd) do 55.0%
"Esusan-meat” * Asahi Yushi(Co.Ltd) do 80.0%
Wheat protein ~ "Regular Gluten A"+ Bunge(Co.Ltd) do 75%
Potato protein  "Poteto Tanpaku" + Hokuren Memuro do 74.5%
Starch Factory
Dry blood "Kanso-keppun" - Tokachi agricultural do 84.2%
cooperative (N 13%)
Fish meal Lot No.701 * Abashiri Suisan Shiryo do 67%
Alphalpha meal — + Hokuren Obihiro Branch do 17.5%
Ferrous sulphate “Ferosand" + Ishiraha Tusho(Co.Ltd) FeSO4 100%
Table .36 Cultural methods controling the potato scad.
1) Year 1994 1995 1996 1997
2) Test field Field of Tahahashi farm,Hakushin,Memuro,Kasai-gun,Hokkaido
3) Variety [ May queen ]
4) Previous crop | Pumpkin Potato Sugar beet Wheat
5) Fertilizer N:7.2-P205:16.0-K 20:104
Date of Wholelayer;5/14,
6) treatment 59 S/8 Raw application;5/20 SN4,
7) Method of Whole layer ; Mix in 20 cm soil depth by rotabator
treatment Raw application ; Mix in the raw(about 15 cm soil depth) by hand or rotabator
3) Pl 20.0m'/plot, 16.0m’/plot, 14.4m’'/plot, 17.3m’/plot,
ot 3m/plot, 3 repetition 3 repetition 3 repetition
9) Placement of plot Control plots were neighboring the treatment plots
10) Planting date | 5/12 511 5/20 5/19
11) Harvestig date | 9/8 9/18 9/27 92

12) Disease severity + Yield  ali tubers on 15 plants per plot were investigated

Disease index

0 : No lesion
1 : Number of lesion;1~3 or % of lesion;below 3 % ,on the tuber
2 4~10 4~13%
3: 11~20 14 ~25%
4: over 21 over 26%
. = (Disease index X No.of tubers)
Severity =
Total number of tubers X 4
& R BERIIE 7 = | > N ERALIER I HE L CRIB I 2

BRI LG, BRESRGT TOWREBEREOMRH I
DONA, FRBX TIIHFELEL TR {EFR

1994EDRERTIE, CNHZRIZT A EBEERYE
MOTBEEBRAC L 2RFNFIDHRE L HET S L.

¥4 XEAPB L CELIMF 1,000 Kg/10aD TR TR
LB R ERDIZ, EHI27 204 Y FO600Kg

N10aD EBEA (LEH20emMEB) b EHIZESVHE
R L7z RT, KEHTOLDEIERD S L9,

BC/NHDOEMTHD5TEFTEHREEADSNT,
KEE TS RR B ML 7
F72. 7 T4 F400 Kg/10a & B EESH200 Kg/10aD

HPHIAE L <. Mortvedt et al.(1963)DERE # Eff1F 5
BRrfhof, LAL., 72049 F400 Kg/10a L F
Bk~ > 1200 Kg/10aD AR O%RIE 7z a4 v F
BMABEZENL (O, BB~V oPEEROLR
o7z (Table 37).
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BEOHLNI, TRIREFRMOSFRIVUCL HEH
rEZ NS, 7xaY Y N 600Kg/10a0 L TILIR
B, 47w it bICEMRBLERETHo T, T,
7 za¥y FEHBY YAy OFAKTIRELWIE
T30 5417z (Table 37),

1995 DEEETIZ, HEMEM L LTHF 1 XEH,
ILFEHR, KFFVEABIUEZBROKER V.
1,000,500,250 Kg/10a? 2 B (L#R20 cm). 250,125
Kg/10aDfELRA O R % B L -fER, B LD
4B IRFNALIE T IE TR R 121,000 Kg/10aL B O BA BRED
EHRRLE L. HABOEI L &S ITHBREIRDER
HREMN,

EEMERIZB VT H FEFKIZ250Kg/10aDHRD
125K g/10aiZ L8 L T 2> - 72(Table 38)0

704y FERRX TIX, 500 Kg/10aD 2B {EF

(1820 cm) FHEBFBRA RV E A o A5, 200
Kg/10aD{ELHEA b RO ENROONZ, L L,
100 Kg/10a ¥ 7213200 Kg/10aD fESHE A & 35 LR D100
~200 Kg/10a® B FMBOM RIS HMMEX & =
ERRONT, BEEORBIEIMENERVEZION
7= (Table 38), T 7z, WBET NV I =V L DB EM %
I EEMIBL bHRELRLL TS5 70y F
LB oEBIIRON LA o7 (Table 38), ZNHD
1131996 EDRERIZ BT R T o 72(Table 39),
1997 DREETIE, TN T TOLIEH20cmDERR
FALEBIZH LT 7 =84 > FO400 Kg/10aD L% 10cm
BAMIE . [200 Kg/10a® £ iEScmiBFILE, [F100
Kg/10a® T iE3cmiBHILBOGREILE L 72, TOFRK
B 200 Kg/10a® T ZESemBMAE B L URIERRER I
(ZIZRIEDHRTH o7 (Table 40),

Table 37. Effect of soil applicating the organic materials to control the potato scab in 1994.

No. Materials Placementa) + amount(Kg/10a) Percentof Severity ~ Control Starch Index Yield Index
Whole layer  Raw Mount diseased tuber value value (Kg/10a)

1 Soy bran 1,000 - - 40.8 134 50.0 11.0 924 4,089 96.5
Control - - - 68.0 26.8 11.9 4,237

2 Wheat bran 1,000 - - 86.6 51.0 -8.7 11.7 94.4 3,822 1133
Control - - - 94.5 46.9 124 3,372

3 Rice bran 1,000 - - 75.2 38.7 -72.8 113 92.6 3,793 90.8
Control - - - 64.0 22.4 12.2 4,178

4 "FujiproE" 1,000 - - 59 1.6 95.7 11.0 90.2 4,177 133.0
Control - - - 80.9 36.8 122 3,141

5  Dry blood powder 1,000 - - 144 0.9 93.9 114 93.4 3,822 100.8
Control — - - 504 14.8 12.2 3,793

6 "Ferosand” 600 - - 19.8 1.7 954 129 98.5 3,792 102.4
Control - - - 74.7 36.9 13.1 3,704

7  "Ferosand” 400 - - 399 12.2 62.3 12.8 100.8 4,059 1223
Control - — - 62.1 324 12.7 3,319

8 CuSO4 +"Ferosand" 400+200 26.3 7.9 84.4 11.0 90.9 1,333 336
Control - - - 87.2 50.8 12.1 3,970

9 MnSO4+"Ferosand” 400+200 489 14.8 51.6 12.7 100.0 3,467 95.1
Control - - - - 814 30.6 12.7 3,645

»Whole layer:Whole layer application before planting
Raw:Raw application,mixed in the raw before planting
Mount:mixed in the mounting soil after planting
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Table 38. Effect of soil applicating the organic materials to control the potato scab in 1995.

No. Materials Placementa) - amount(Kg/10a) Percentof Severity  Control Starch Index Yield Index
Whole layer  Raw Mount diseased tuber value value (Kg/10a)
1 "FujiproE" 1,000 - - 21.7 7.0 64.5 11.0 924 4,491 94.7
Control - - - 64.8 19.7 11.9 4,743
2 "FujiproE" 500 - - 528 194 4.4 11.7 94.4 5,402 106.9
Control - - - 64.0 20.3 124 5,052
3 "FujiproE" 250 - - 66.4 220 14.1 11.3 92.6 4,923 100.0
Control - - - 719 25.6 12.2 4,923
4 "FujiproE" - 250 - 484 15.5 529 11.0 90.2 4,501 82.0
Control - — - 85.5 329 122 5,489
5 "FujiproE" - 125 - 68.5 24.0 27.1 11.1 88.1 4,476 815
Control - - - 85.5 329 12.6 5,489
6  "Haiki daizu tanpaku” 1,000 - - 17.0 4.8 81.2 114 93.4 4,352 86.8
Control - - - 71.6 25.5 12.2 5,011
7  "Haiki daizu tanpaku"” 500 - - 45.0 14.1 46.6 129 98.5 5,036 106.9
Control - - - 71.6 264 13.1 4,711
8  Wheat protein 1,000 - - 29.0 9.0 67.0 12.8 100.8 4,532 97.1
Control - - - 73.5 27.3 12.7 4,666
9  Wheat protein 500 65.5 234 20.7 11.0 90.9 4,805 98.9
Control - - - 74.9 29.5 12.1 4,856
10 Potato protein 1,000 41.1 13.6 52.6 12.7 100.0 4,990 116.7
Control - - — 743 28.7 12.7 4,275
11 Potato protein 500 - - 66.1 233 213 11.0 92.4 4,867 110.1
Control - - - 772 29.6 11.9 4,419
12 Potato protein 250 - - 79.9 32.1 -10.7 11.7 94.4 4,743 107.1
Control - - - 77.5 29.0 124 4,429
13 Potato protein - 250 - 47.1 15.8 442 11.7 94.4 4,460 92.6
Control - - - 79.0 28.3 124 4,815
14  Potato protein - 125 - 735 25.0 11.7 113 92.6 4,650
Control - - - 79.0 28.3 122
15 Dry blood powder 1,000 - - 27.0 7.9 704 11.0 90.2 4,666 99.1
Control - - - 74.5 26.7 122 4,707
16  Dry blood powder 500 - - 43.6 13.9 49.1 11.1 88.1 4,260 84.9
Control - - - 76.6 27.3 12.6 5,016
17 Dry blood powder 250 - - 76.0 28.6 -1.8 114 934 5119 116.3
Control - — - 789 28.1 12.2 4,403
18  Dry blood powder - 250 - 528 19.2 44.3 114 93.4 4,270 102.8
Control - — - 86.7 345 122 4,154
19  Dry blood powder - 125 - 774 324 6.1 129 98.5 4,913 118.2
Control - - - 86.7 345 13.1 4,157
20  "Ferosand" 500 - - 54.6 17.3 485 12.8 100.8 4,759 110.0
Control - - - 86.2 33.6 12.7 4,326
21 "Ferosand" 400 - - 60.1 21.0 34.8 12.7 100.0 5,021 98.6
Control - - - 824 32.2 12.7 5,093
22 "Ferosand” - 200 - 62.3 21.2 36.7 11.0 90.9 3,956 86.6
Control — - - 86.2 335 12.1 4,568
23 "Ferosand” - 100 - 69.1 26.5 209 11.0 924 4,239 92.8
Control - - - 83.2 335 119 4,568
24 "Ferosand" - 200 200 614 23.6 359 110 90.2 4,295 954

Control - - - 86.0 36.8 12.2 4,502
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25 "Ferosand" - 100 200 65.3 228 333 113 92.6 4,759 94.0
Control - - - 85.3 34.2 12.2 5,061

26 "Ferosand" - 100 100 68.2 26.1 32.0 11.7 94.4 4,620 99.2
Control - - - 89.7 384 12.4 4,656

27  Alminium sulphate 500 - - 585 24.1 47.5 114 93.4 4,208 85.5
Control - - - 79.0 459 12.2 4,923

28  Alminium sulphate 400 - - 67.9 328 37.6 11.1 88.1 4,003 87.3
Control - - - 83.2 52.6 12.6 4,586

29  Alminium sulphate - 200 — 68.9 24.5 29.6 129 98.5 4,388 102.8
Control - - - 85.1 34.8 13.1 4,270

*Whole layer:Whole layer application before planting
Raw:Raw application,mixed in the raw before planting
Mount:mixed in the mounting soil after planting

Table 39. Effect of soil applicating the organic materials to control the potato scab in 1996.

No. Materials Placementa) + amount(Kg/10a) Percentof Severity  Control Stach Index Yield Index

Whole layer Raw Mount diseased tuber value value (Kg/10a)

1 "Ferosand" 600 - - 11.5 33 53.5 13.1 97.8 4,780 106.1
Control - - - 250 7.1 134 4,504

2 "Ferosand" 400 - - 22.8 6.1 299 13.5 99.3 4,761 105.2
Control - — - 332 8.7 136 4,524

3 "Ferosand" 300 - - 14.0 39 62.5 13.7 99.3 4,316 100.5
Control - - - 36.7 104 13.8 4,296

4 "Ferosand" 200 - - 235 6.5 309 13.8 107.8 3,961 106.8
Control - - — 29.2 9.4 12.8 3,714

5 "Ferosand” - 200 200 34.0 7.4 50.7 13.7 100.0 3,763 87.6
Control - - - 453 15.0 13.7 4,296

6 "Ferosand" - 200 100 352 9.9 293 13.6 99.2 3,689 89.5
Control - - - 423 14.0 13.7 4,123

7  Alminium sulphate 600 — — 153 44 494 13.5 99.3 4,573 101.1
Control — - - 33.2 8.7 13.6 4.524

8  Alminium sulphate 400 - - 20.7 6.2 19.5 13.7 108.7 4,464 94.6
Control - — - 29.0 7.7 12.6 4,721

9 "FujiproE" 1,000 - - 4.6 1.1 81.7 11.7 92.1 3,299 78.2
Control - — - 21.8 6.0 127 4,217

10 "FujiproE" - 250 — 19.7 6.9 14.8 124 91.9 4,128 94.6
Control - - - 275 8.1 13.5 4,365

it "FujiproY" 1,000 - - 47 13 80.3 115 89.8 2,775 71.0
Control - - - 239 6.6 12.8 3,911

12 "FujiproY" 500 - - 5.0 14 78.8 12.0 93.8 3,180 81.3
Control - - - 239 6.6 12.8 3911

13 "FujiproY" - 250 — 24.0 6.7 10.7 129 98.5 4,652 106.6
Control - - - 26.5 75 13.1 4,365

14 "FujiproY" - 125 - 18.1 5.6 46.2 12.7 91.4 4,879 106.9
Control - - - 316 104 139 4,563

15 Dry blood powder 1,000 - - 8.2 24 62.5 11.8 100.9 3,546 84.1
Control - - - 212 6.4 11.7 4,217

16  Dry blood powder 500 - - 89 24 72.1 11.2 92.6 3,338 84.1

Control - - - 294 8.6 12.1 3,970
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17 Dry blood powder - 250 - 129 33 74.2 11.8 86.1 3,289 71.6
Control - - - 389 12.8 13.7 4,593

18  Dry blood powder — 125 - 19.7 5.6 54.5 123 90.4 3,654 79.6
Control - - - 40.0 12.3 13.6 4,593

19  Potato protein 1,000 55 1.6 78.7 11.6 89.9 3,279 79.1
Control - - - 27.5 7.5 129 4,148

20  Potato protein 500 - - 94 2.6 65.3 12.0 93.0 3,615 87.2
Control — - - 275 75 12.9 4,148

21  Potato protein - 250 - 16.5 4.7 55.2 123 885 4,257 90.2
Control — — - 34.9 10.5 13.9 4,721

22 Potato protein — 125 — 17.3 4.8 429 12.5 92.6 4,474 93.0
Control - — — 31.6 8.4 135 4,810

23 "Esusan-meat" 1,000 — — 11.1 3.1 57.5 115 91.3 3,595 73.7
Control - - — 255 7.3 12.6 4,879

24 "Esusan-meat"” — 250 - 18.7 53 284 123 91.8 4,672 102.4
Control - - - 27.0 74 134 4,563

25 "Ajipro” 1,000 — - 7.5 1.9 74.0 114 90.5 3,575 73.3
Control - - - 25.5 7.3 12.6 4,879

26 "Ajipro" — 250 - 15.8 4.6 324 124 92.5 3,990 96.4
Control — — - 244 6.8 134 4,138

“'Whole layer:Whole layer application before planting
Raw:Raw application,mixed in the raw before planting
Mount:mixed in the mounting soil after planting

Table 40 . Effect of soil applicating the organic materials to control the potato scab in 1997.

No. Materials Placementa) - amount(Kg/10a) Percent of Severity Control Starch Index Yield Index
Whole layer  Raw Mount diseased tuber value value (Kg/10a)

1 "Ferosand" 400, 10cm depth — - 40.9 16.2 371 13.1 99.6 4,331 99.6
Control — - - 76.0 25.8 12.8 4,351

2 "Ferosand" 200, 5cm depth — — 425 12.5 46.6 13.5 97.9 4,418 97.9
Control — - - 66.9 234 12.8 4,515

3 "Ferosand" 100, 3cm depth - - 54.4 17.9 23.2 13.3 99.8 4,380 99.8
Control — - - 63.0 233 13.1 4,389

4 '"Ferosand”" 600, 20cm depth — - 53.7 19.3 24.1 12.8 100.2 4,245 100.2
Control - - - 64.7 25.4 12.8 4,235

5  "Ferosand" - 300 - 59.1 19.8 30.3 13.2 95.7 4,090 95.7
Control - - — 69.7 28.4 12.8 4,274

6 "Ferosand" - 200 - 53.8 219 43.4 129 104.6 4,438 99.6
Control - — - 83.0 38.7 12.3 4,457

7  "Ferosand" - 200 200 731 35.7 139 12.5 96.5 4,196 96.5
Control — - - 87.0 41.5 12.6 4,351

8  "Ferosand" - 200 100 71.8 29.0 11.6 12.8 94.9 4,148 94.9
Control — - - 793 32.8 12.6 4,370

*'Whole layer:Whole layer application before planting
Raw:Raw application,mixed in the raw before planting
Mount:mixed in the mounting soil after planting
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AL 7z,

1995~ 1997 XA ICEUBER OB HIEL G TE
ML VAHITARBTHRML, TEpHAHOEICTHEL
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Thbdo

B R

19944 D BZREEH OFER I D TEEpHDOZE) % Table 4112
FT. BUHBRHREOTO LN T A XEH., GiRm
DZFNFN1,000 Kg/l0aD WX TIIRIRLIT A f2H 5 T
pHOE LWETFTAZD o, ToOMERIISA LANORET
YA THo7. LA L, 10 LHORETIIREIZL
AT HIERERDI,
HBRHEPZD SN Lo sT B LUKFETIIE
MELIZIZFALETESHL, BFRONE» o7z, &
B, KBEMBEVWHRGET R LIKEHTIEINRDES

BT B L RO BRI RS L,

—%. 7204 F600Kg/10aDZBRMTII Y 4 A&
M. ZROHEERBEOELVHOKTIROLN, Z0
[E#iZ108 LAOFRET R L T/ (Table 41), L
L, 1EHEDI1995FESASHICIZE T OpHE TRIFE L.
BEURLEOERITOON L7z, CHIEIEHO TS
A rBLUn—-s Y —BCL s HEOEEIFER L
Zzbhi,

RIS, 1995 D T IEpHD KB % Table 4212 F . &iE
GO 1,000 Kg10aDERBEMD 51213250 Kg/10a
DIELIEHTRE LIRS R O N, 2R
TIHEHEICE L TRWHIRICE & E o7z, 2EpHIIHE
I EBIPEBD6A 148 TIHET L Tw /a5, #ifEICk

Table 41. Seasonal change in soil pH by the application of the organic materials

and the acidifer(1994)
No. Materials Placement a) + amount(Kg/10a) Soil pH
94 95.

Wholelayer Raw Mount 6/13 6/29 7/20 8/9 10/1 5/8
1 Soy bran 1,000 - 505 5.05 5.08 506 581 590
Control - - 560 564 564 574 6.15 586
2 Wheat bran 1,000 576 557 580 5.78 599 585
Control - - 5.73 554 582 574 6.22 590
3 Rice bran 1,000 575 566 590 5.84 576 581
Control - - 578 5.67 593 577 620 583

"4 Soy bean protein (ruipeE1000 - - 465 500 488 478 546 580
Control - - 560 559 5.69 577 6.16 593
S Dry blood powder 1,000 - 4.67 5.11 470 4.60 528 5.76
Control - - 557 540 5.66 552 594 581
6  "Ferosand" 600 - 4.67 478 4.79 4.69 496 5.74
Control - - 570 548 559 559 6.00 585
7  "Ferosand" 400 - 5.16 5.19 525 S5.12 541 582
Control - - 5.68 542 563 555 596 5.78
8 CuSO4+"Ferosand"  400+200 - 505 513 535 520 576 5.79
Control - - 567 540 575 564 6.01 5.88

0 MnSO4+"Ferosand” 4004200 - - 5.1 513 513 495 533 582
Control - - 5.66 5.66 5.65 5.62 597 588

"' Whole layer:Whole layer application before planting
Raw:Raw application,mixed in the raw before planting

Mount:mixed in the mounting soil after planting
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BHLTEZORERNEL, TORDA0HLEORET
EREZLEERMPHO ML R ol

Eoiz, BRHBRORENE Lo/ 720V F
500Kg/10aD £ R RN B L UF200 Kg/10aD{ES A T b
FfOERmER LA L9 S, 6B OpHIKRE)E
W3R OpHP K E S RE L RITT I EFRBENT,

19974 DREBETIX, 7209 FOMBIEREL LT,
FNETOLFE20cmD ZB R L THE3I~10cmD
RALEOMPE LB L2 ZOKR, 704 F400
Kg/10a® 1 E10cm, F1200 Kg/10a? i Sem & B E
2BV T H[E600 Kg/10a® 1iE20cm & F ik O pHIK RN
ZFR& 7z (Table 44),

DEo#HRE,S, BEAEEMBLIU 72090 FO
Bl R T BOpHET 2o 72, WEEIIH T 5 B
MegBLEZLN,

F72, 196FEOREICLY ., SEHHEEMITLBRM
MEEHICBEICHEBILR > EITTA L., ZOHERLLT
TEPICEBESERL T, pHOERTZ 2672 LA
Boheol (FHE. 1997)

LIAHT, BEEMBEHICHE > THEPOREY 70
—FWZWRREGEBHFRONT, ZORER% Table 45~47
2T 199EDHBEREBETHVIRGROAD S
¥4 X&HA, ERMHOZFNEFR 1,000 Kg/10a, 7 =1
¥ F600 Kg/10aN ERERANTIX, ME1r A5 BHH
HBLUVBRBBEROZE L WERSFRO O N, Z0O1F
X8 A L F THB L7 (Table 45,46), F 7z, &R
BT L MEm %R L7 (Table 47), LLE®D
b, FEOBEAEEN BLU 7z uY y Fot
EHBOMBDRIITEHO KT ICER T 2 B HEE
T AMEIEIC L A b0 LEZ SN,

Table 42. Seasonal change in soil pH by application of the organic materials andthe

acidifer(1995)

No. Materials

Placement” - amount(Kg/10a)

Soil pH

Wholelayer Raw Mount 6/14 6/30 7/19 8/30

1 "FujiproE" 1,000
Control —
2 "FujiproE" 500
Control -
3 "FujiproE" 250
Control —
4  "FujiproE" -
Control -
S "FujiproE" -
Control —

- 501 564 567 5.72

6  "Haiki—daizu Tanpaku" 1,000
Control -

7  "Haiki—daizu Tanpaku" 500
Control -

8  Wheat protein 1,000 - 488 531 531 546
Control - - 549 6.08 6.21 6.17

9  Wheat protein 500 - 523 569 576 582
Control - - 551 6.08 627 6.12

10 Potato protein 1,000 - 505 5.56 5.60 5.56
Control - - 556 6.03 6.17 6.15

11 Potato protein 500 - 528 583 5.76 5.93
Control - - 562 6.10 6.19 6.22

12 Potato protein 250 - 563 6.10 6.13 6.13
Control - - 577 627 6.27 6.25

13 Potato protein -
Control -

14 Potato protein -
Control -

15  Dry blood powder 1,000
Control -
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16  Dry blood powder 500 — - 523 548 549 543
Control - = - 5.70 6.09 6.22 6.28
17  Dry blood powder 250 — - 5.68 6.10 6.21 6.19
Control - = — 576 629 627 6.32
18  Dry blood powder - 250 — 525 574 584 6.13
Control - - - 592 634 6.53 642
19  Dry blood powder - 125 - 532 5.89 6.05 5.27
Control - - - 592 6.34 6.53 642
20 "Ferosand" 500 — - 532 5.88 5.89 5095
Control - - - 569 631 625 627
21  "Ferosand" 400 — - 521 6.12 595 5091
Control — - — 561 6.18 6.23 6.23
22  "Ferosand" - 200 -— 485 6.08 620 6.24
Control - - — 587 639 634 642
23 "Ferosand" - 100 -— 530 628 636 6.34
Control - - — 5.87 639 636 642
24 "Ferosand" — 200 200 575 — 6.03 6.31
Control - - - 572 — 6.39
25 "Ferosand” - 100 200 5.80 6.05 6.05 6.31
Control - - - 5.68 598 640 —
26 "Ferosand" — 100 100 529 5.60 6.03 5.85
Control - - - 574 584 6.39 —
27  Alminium sulphate 500 — - 554 — 631 6.19
Control - - — 5.58 — 6.34 —
28  Alminium sulphate 400 — - 5.64 — 6.27 6.32
* Control - = - 572 — 645 —
29  Alminium sulphate - - - 5.66 — 6.42 6.23
Control - 200 -— 564 — 6.42

Table 44. Seasonal change in soil pH by application of the organic materials

No. Materials Placement * - amount(Kg/10? Soil pH
Whole Raw Mount 6/17 7/15 8/25
1 “Ferosand"  400,inl0cm deap — - 5.18 524 534
Control - - - 5.68 5.83 6.02
2 "Ferosand" 200, in5cm deap  — — 461 549 575
Control - - — 5.68 582 599
3 "Ferosand" 100,in3cmdeap —  — 500 5.69 577
Control - - - 5.63 5.70 5.87
4  "Ferosand" 600, in20cm deap - - _5-1'7 5.35 -5-4-8
Control - - - 5.65 5.84 596
5 "“Ferosand" - 300 — 497 575 590
Control - - - 571 589 6.02
6  "Ferosand" - 200 — 5.80 587 594
Control - - - 5.72 591 6.01
7  "Ferosand" — 200 200 522 545 562
Control - = - 5.70 597 6.04
8 "Ferosand" — 200 100 505 5.61 580
Control - — - 5.05 561 580

* Whole layer:Whole layer application before planting

Raw:Raw application,mixed in the raw before planting
Mount:mixed in the mounting soil after planting

43
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Table 45, Seasonal change in the population of the actino-
mycetes in the soils applied the organic materials

Table 47 . Seasonal change in population of the fungi in the soils
soils applied the organic materials and the acidifer

and the acidifer(1994). (1994),
Mterials ~ Total actinomycetes( X 10 cfu”g - dry soil) * Materials Total fungi( X 10'cfu/g - dry soil)”
6/29  6/29 7/20 8/9 6/13  6/29  7/20 8/9
Soy bran 157.1 16.0 92,1 116.7 So ”
y bran 254 345 406 419
_ Contl | 109.1 1907 1523 1430 Control 178 109 141 125
Soy bean protein 4.6 26 240 766 T T T T T Tt
3 ) 3 Soy bean protein 28.4 95 688 864
Controt ] 193 1404 1710 1389 Control 138 106 128 86
Dry blood powder 398 360 902 796 T TTTTTTTTTToTTTomommooTmommomommomoTooTTTTTOT
Control 1325 1716 1748 1158 Dry blood powder 739 118.6 198.5 269.7
----------------------------------------------- Control 9.0 310 219 195
"Ferosand" 724 117 212 242 00 ToT T T T oo oo oo oo oo——oooooo-oooe-
Control 536 927 592 1016 "Ferosand" 127 433 532 1083
----------------------------------------- Control 73 244 150 8.7
Rice bran 190.8 217.1 156.1 107.2
Control 89.2 953 113.8 1249 Rice bran 53.6 230 580 390
"""""""""""""""""""""""""""""""""""" Control 147 181 216 168
Wheat bran 1062 685 76.1 710
Control 110.8 102.1 68.7 112.8 Wheat bran 47.2 50.1 38.4 44.2
Control 200 206 154 149

* No.of colony on alubumin medium by soil dilution plate
method.

Table 46. Seasonal change in population of the bacteria in the
soils applied the organic materials and the acidifer

(1994).
Mterials Total actinomycetes(X 10°cfu, /g - dry soil)
6/13  6/29 7/20  8/9
Soy bran 20.3 26 169 151
Control 6.6 74 202 4.5
Soy bean protein 3.1 0.4 1.0 24
Control 87 100 19.7 71
Dry blood powder 6.1 22 2.8 2.0
Control 4.1 82 292 8.0
"Ferosand" 10.3 0.9 2.3 2.6
Control 8.1 108 117 6.0
Rice bran 1774 390 526 362
Control 262 108 300 26.1
Wheat bran 646 468 433 575
Control 257 173 254 242

* No.of colony on alubumin medium by soil dilution plate
method.

* No.of colony on Rose bengal medium by soil dilution plate method.

D. EnitREL TIRBIEREIC KDk
ZIPRIRE T, EHRHREL N5 EHE LR
EOMkEE L CIIE— DM TIEEIICERL
BNV ENE W, FICHMERE - Rke T8
REGIHOBERIC X BHBROERAELFFML. 5%D
Pkt SRESL D EEBEL 5,
MHERE

1998 BV B B BS 18R LS REHICT
HEETITo 70, B STE - RMITELIRBRES L
FRHCTHER SN, FRICEREREELE TS [IRE
315 THhy, HEBEFEL LTI [BEZE] *HAuwi,
MLIRF5 kB K UBHEREE % Table 481278 T,

B, REEEGOE S HE S wrgidiscabiesTH 1) |
TEPOFEIIABERTHRD1998F10A T1.7X10°
cfu/g - L LR S

Table 48. Method for cultural control of the potato scab based on conbination of the resistant
variety and application of the acidifer "Ferosand".

(D"Ferosand",600Kg/10a - in 20cm soil depth ; Whole layer application

(@"Ferosand",200Kg/10a - in 10cm soil depth ; Raw application

1) Year 1998

2) Test field Field of Hokkaido prefectural Tokachi Agricultural
Experiment Station(Heavily infested soil)

3) Variety Kon-iku No31.,Danshaku-imo

4) Treatment - placement
(2"Ferosand"” 400Kg/10a - in 10cm soil depth ;  do
(3)"Ferosand",200Kg/10a + in 5cmsoil depth ;  do

Date of treatment : D, @ ; 5/14, @, @ ; 5/15
5) Plot 9.0m2 /plot,3 repetition
6) Cultural method Planting date : 5/15. Mounting date : 6/23,

Fertilizer . (Kg/10a)N:7,P205:11,K20:9,MgO:3,

Harvesting date : 9/11

7) Investigation Soil pH : 8/31

Yield and disease index : 9/11, all tuber(>>40 g) on 15 plants
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RS

19985137 B LR ICE WA Tdh - 7295, ABRES
TIEZ ) PHEVPEFE L. [IRE35] GEATER
ENtz, FHPBICERELET L2EDOME - Rt
Thh, FOWFMEOEEIT [BEE] O0BRICHE
LCSOBLLTORBEIZLEETAI LN, BHBDE
OREBIZL VAL IZENTWE, T, FOEIKE
TEEIRPE TIE . BHERELEZELON TV D,

KRR, 720 FOFMES L ENE
Lyic, TBBE) chkE LT [BE315] IREFEN
BMTHY, 26270y FRER TIEHERR
MB L O HIEpHIZ X B BN 2 BRI RO EE 12500
517z (Table 49). WMIBFE - SN2 L BBBRHROZE
BB, Thholz, ERBEXOLEpHIIEA3IH
T, 7z 04 F200 Kg/10aD{ELAME % BV TS.18~
5330EMANTH Y, BRREpHTII & 2272,

Cx A4 EOEFILHTLEEIE, Jzut s F
200 Kg/10aD {ES M TH6H MO FH DEE &
FIICE & MBABOBEE RBENRD b iz,
FOt%, THEOOBREHIIZEFTIIAE LR
Z1h, WENIIFELVWERE ko, ZOEREL
LT, FEETERICEZERDICEMPRMSINALZ
LIk o THEBECHER L, REBEZAELLbDL
EZi oM, FOBUNATEETICHT L EZEIIHS
PTIEE L, WEMICLMEIZ L o7,

INODOFERNS, EEREE 7 0h Y PO
Bz by, HmeLBBEMESBRREINL I EFHEL
e lol,

E. & &

EHTHHEVHER SNV Yy H A EF ) PHREAIL.
F |2 Streptomyces scabies melanin(+),(-) A #t,
S.turdigiscabies,S.acidiscabies( . #L18) B X U'Strept-
omyces sp.(lE T HHE ~ IR, BECBEEE) O5SH
1 - BEICRY, FBIZIZ IS DD BT Sacidiscabies
RV CAERESERTA I L, S5ICZNSH
BB ARV EEL COMRT LI EPHL L2
572 (HF5.1995b), ZOBRIFHFRMICLEER LW
o= HEEILLOND,

LALADS, FENO+BRAOBBESZICTHEL
7= BiBE] D S.scabiestE B HIBIX 10 EZZEBLTDH .
TR LTESERBEIZLL T, T/, PIEEEHO
7 BUIERES L 1B (RAERER) omEBESBO
—ERi2 1L S.scabiesi A/ LT 5 (B, FFEFE), &
51, BHRELZLEERROBH L t BEMAZD
BE S OB S HE XS wrdigiscabiesTH - 72 (&
B, BE) JLEEETHL, WThoRERED TH
FROBEBIBICABIISEA SRS ENE
IZE->T, EEXFTRETHEILER LTV 5,

L >T, She0MBHSHORY ILBEDTE
ZOBHEHEOBENE, Bb—FR~NEYELTbA
TREICHETALELD, 2L, REEORIKRIC
DWTIIARHTH S, Loria et al.(1997)E T D Z & 1R
LT, HWEE»SIEREANOFEEEERT ORFEEE
FIRIEBLTWVWAEY, FREOISOEIIFH - ZVEVRT ¥
HAEHEOEROLHIT, TOUREIIOWTIIH
EADPNDEIAHTHE, BRETTOLE IS, Hilk

Table 49  Control effect of potato scab with conbination of the resistant variety
[Kon-iku No.31] and application of the acidifer "Ferosand”

Treatment Variety * Diseased Disease SoilpH  Yeild
Strain tuber index  (8/31) (Kg/10a)

"Ferosand" *+ 600Kg/10a * Kon-iku No.31  929% 54.3 5.18 3,259
in 20cm depth® Danshaku-imo ~ 99.2 79.2 — 3,575

Control Kon-iku No.31 993 82.1 5.95 3,575
Danshaku-imo 100 96.9 - 3,161

"Ferosand" - 400Kg/10a - Kon-iku No.31 949  53.0 5.38 3,516
in 10cm depth® Danshaku-imo 100 86.3 - 3,289

Control Kon-iku No.31  99.3 76.4 5.95 3,437
Danshaku-imo 100 97.4 - 3,289

"Ferosand” *+ 200Kg/10a * Kon-iku No.31  98.2 63.6 5.33 3,457
in 5cm depth® Danshaku-imo 100 80.6 - 3,398

Control Kon-iku No.31 993 76.4 5.95 3,437
Danshaku-imo 100 974 - 3,289

"Ferosand" - 200K g/10a - Kon-iku No.31 984 655 492 2,657
raw application Danshaku-imo  98.8 80.4 - 3,180

Control Kon-iku No.31 993 82.1 595 3,575
Danshaku-imo 100 96.9 - 3,161

* Whole layer application
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DEY | ITSHEEDVF V7-IDNAEEEFI OEFE S S
74 » 7 F (Loria,#A8) (2, F/-RAHEEOIEERT
b EILLBEN TSI A v —IZ X APCRDIERTEH
(Kim and Tanaka.K%3) (2. S.turgidiscabiesk [7]—
P, BOTEBRLHBEAOFEEFMOIN, SHDOHE
BRI L B WFRM L2 6 FHEBAORIE KA
BB THUENHDLEEZLD,

—F. FBRREBRICBWTIET & VIS BIED
ThoHWMEEE—REN (HR%: 7z9% 0 F) £
BEEOBEAEEMORMEHAOME L HR L/
A, ERANGHELHFT LT ROEHIZOW
TbHs—EE2ULOBAPLETH72(BEE - H
H1.1994),

7z By FIZowWTIZI992E I TSR ER (B
B+ HpHS.3LLT) L ESEKR (BiEpF2.3) ORI
L BB, ROTI996EIZHL { LIELRBHER
(BB pHS.OLLT) 2iLiEE RERBREHETIEES
EFEELE 2N,

L, —RRICER - MIABHL L TOERFOH
EFFEREIIFEEIE S, REF30% (BHEI0FEE)
PFEEh, 2D EOBRTIIRENOIA b H o HE
MERHBAL LTHBmINL I LD E Vv, ZOHEEND
MG II RS~ 10BREIEL, SHICHTOH
BazbaZRETHE. BERBICBITAERFEHED
I 2 MI310,000H/10al T E SR B2 EH b, KRG
MOERICEL TIE, FICBERE SIC L 5K
2 MEDBEINDE, T00, ST LD EBEVEME
BEdDVIIERBRIC L ABHAENRIETh S,

LB, BEOHEMOMRIIWHERLEICE) B0
— R LEBEICRET 0L EZ N, T
ERICEBRMEN OB EOLEEMITERL I
TP THEM LR 20, B A BICIZIEITREpH
L), ZoRIBACEETAEMERLZ, Ih
ZRLT, 7=0% > FlARTEETHE S OpHO
TENIA % (. R F R RERERHOHREL SIZLS
THEOBHFETIULRERE S ZOpHIHEF S L7z,

INHOEMMBRAICHE ) TEMEY 70— 5 D)
EMELLER WEMLOICHEPOLMBE B L
UHIEHBEENEF LWRAPRO oz, E612, k&
FIEFFEEE81E & L /2BIOLOG SYSTEMIZ & A #lE
EROZHRBLEIZL Y, KBy 237 BH, &N
O F111,000 Kg/10alLIE B X O0F7 = 04 > F500
Kg/10a%0L 38 XTI M2 B L T SR8t &
(VI 7z04% 0 FRTELWERWEEZRLA, L
ML, TRETNOREOEME L OFMEIZHSITE
fedehof: (FH. 1997,

HARFHTII LROSREX & S IITELABX I
BLTHML 2%, BEEEIEE S Fusarium solani,
K> TPenicillium spp. TH V) (FH. 1997), TN HH
R ORAEDRE L 13E v,

DEOHRDSH, GEOEEME 720% FOfE
FARIEIE — RAVIC B ORI M D B E B g5
e EZ oz,

S5\, RHRETIZ 7 2049 > NLEIZ X 5t 8pH
i & P B IE DM A &I X 2N & By
BRANEPHO L ko ds, HEHRE [BENSF] ©
ERBOBERFTEREZL L TWwA2EBEaoEttniE
[Ackerzegen], [Early Gem] 7 &IZHEEL THh72Z+45
EEEA L, LAL, BEXLERERAEBHL 8Tl
L BELZEMEME - RROBRFEDSIL, BE
mEEOEMEE RS ERAKEAL LI LD
O, SBRITLVEI R F THRNLHBRTFEL L 51
EILPTFREND,

—7. FEES(1998) I3 MEBEREE I L 2 RH/OE
BHNRLROTEY, §&IEF 7090 FREB IV
IEPUERE SR L OFRIC X AR TR RIE S
No. WFIIZL TH ERTBHEORFEL END
AROBRRIE—DOFRICAE) CLIRE#ELELS
N, BEOBREMOMELEICLIBEN WK E
HYHZENLELBDIL,
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V. BREEE

I x H A4 EDF ) PIRHE % Oomysetes scabies & &
L 7= Thaxter(1890) D H M DL A 5 1980F F TIZ
Streptomyces scabies,S.griseus,S.aureofacienens,S.falaveo-
lus,S.lavendulae,S.setonii,S.diastaticus,S.albus,S.marginatus,
S.vividis,S.loidensis,S.wedmorensis,S.coroniformis,
S.falavus,S.clavifer,S.craterifer,S. fimbriatus7: & O IR H
DS X 1TV 5 (Bonde andMclntyre,1968;Carbuz,1964;
Harrison,1962;Millard and Burr,1926;Archuleta and Easton,
1981)s LA*L, TN H0) bAIESEZEZEY X b
(Skerman et al.1980){ 5080 & 117 F XL S grieus,S.aur-
eofaciens,S.flaveolus,S.lavendulae,S.setonii,S.diastaticus,
S.albus,S.clavifer,S.fimbriatus,S.lydicus,S.resistomyficus T
Hb,

ZOEIELOREFEENLZERO -2
Waksman(1961)A58E D & 1220 S IMURU3018%: %
LEEREIEE LA EICHET S, LRH30ERIC
#5458 EoREIZ, Lambert and Loria(1989a)?
S.scabiesDEREIZL ) — B0 TPz E
bbb,

% D 1%\ S.acidiscabies (Lambert and Loria.1989b),
S.caviscabies (Goyer et al.1996),S.turgidiscabies (Miyajima
et al.1998) 7% L O EHE N HFE TV 5,

PEoBe,oRE, FARICSHT2RRENRE
FHIEIABTHYBRIIF2PNDH, AFHILE
S.caviscabiest I { ZHOWBHEHIHFET H L HHL
ot SNEHRIIZOAEZRLVI=—2 %
BarEzohsb,

FITHEH - RHOBREAEZHLPIZTHILICL
D, HEHSHOHE S THREEORELHHT LI
LSRR b EBbND,

G CTHE L 723D L ) 2IRH. S.scabies,S.acidi-
scabies B & U°S.turgidiscabieslI TERERVFR 8. AR
B L oMIcimiEFE %Y T /2 I3DNAMREIZE VT
LEBESFEL BRI EPHL SN, TN
6 DFF o 7216S-rRNAE (Z T 0 15 Z B 7 4% 47
(Takeuchi et al.1996)DFERTHFHKTH 5o

¥ 7. S.scabies\I B Z 9 HIHE & b b S.diastato-
chromogenes & EREA B VL VI ERPEE SN, 7
JFH ORI L THEPRERY,

Loria et al.(1997){% Z 11 5 D& E B 53578 |2 Thaxtomin
ADEEBIEF2ET LI L2 BRI, WEERFD
KPR L ZHEELEIREL TV 5, FE, MR
BHORGEEITTEL EICHENIIERT. SHEELH
BRI X 0, MAEDMEEEESCEAMER COBER

BHOEIRI Y HVI EDVREOBETHIEZE
WORBIZE > THSDITHE > TETWAHEH.1985),

LA L. S.turgidiscabies? i \3RFE T THILSLT
BBEFAE 74T FCZOEEERTICLY
FoTEY, FLTER,

—F. BRBIIZBIT AU X T A 2HEOERIZEKIC
HELTEL v, ToREIE, —HTIE1705F L
ENBH, KB AREIEIN8S0ERDLLMET Y, FE
LANIHFEOEREAEIE S N/205, BELIREEA
HESED —fRIcHE I N L ENT VA (KH.1980),
FOl0, HRICHELZEBEMNLTL YT/ ET
FREHACE)FEHAORA - BEHFEHEILTON
oSNNS,

2512, ERIEBWTHILEEIZRTET 5 S.wrgidi-
scabies® JLINHBH \ZBFET 5 S.acidiscabies (H{C.FLE)
BEOSHORY RKL LTHFLTBY ., FE
BT D S.turgidiscabiesd L UFS.scabies® 5317 D FM
cERNZ R v, IhH60BEIPR L BER
IZBITD 2 PREOEEOLRS L 205 DFE
HREBNE,SOBEOHALENTEE S NIEE
O—FHEIERVELFbNBROBERLELSD, &
DG rHIPOILL-ODICHHENBE BT A
S.turgidiscabis7i & UF|Z S.scabies melanin(-)?D 51 A& A
VELEbhAb,

LB, EHICHEHOREL LTHIRE) 2RO X
ARERNOTEOHEETHAWEMEIBRENLZA
IEETERV, FORRIZZ ) PHEEI A +FHEE
DORBETHEEMICAETL TWwb L L7 KenKnigi(1941)
OH|ELEVFBREINTVRVWIEILLS, BENE
BRADVBVE SNIFRFEOERBRAPZFNLH
BO—D2TH5,

L Z A TR X 512, Healy and Lambert(1991) D H
£l S.scabies melanin(+)D EHRD I IZIDNAFR G
HHT0BREDKVAREL =T 0RO LI, B
M TORIZHIZREDIRE SN,

L Led s, BAFETHSL 2% L) IFHBTHRES
N3BOFRBEREIEV TN MEFFHICOEEFEMIILE
WH—HEEELTVE, COEEEOMSICLIEMT
LZMETLH LD, FREAOREBILLLLDH, HDHW
HBRO L SHEL CICERT 2000 80 T4HRIGHE
MOSHEICET2RAEPLELER D

—F, INETHEBROBBRTRBEOEEL 2 597
EREOTEPATOAEEFEEEEIILTVWEIRROE
BITESEORETLIZH D L SN T E72(GH.1985b,K
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¥.1985),

—H% |2 StreptomycesB IR EE D% P TRADET
B, ZNTT000L LOBEATEEATVE, 20
S RMEMEEEICHRDAEFTBICER I TY
LIZTTHHH, TNTH L OMHEFELEIL Y A b
3O BRI R - T h, T, TEPOE
WO~z E0 s RELERMZzERTLLENS
. TORTREWICHEE Y TS b OIIRET THE
~10HELmBOENTEIZBE LV,

WARHOBOKIIIHAE T TITHSOILET S, 2D X
IZHEL DB RBEEIN-ORELENDEE LOEEN
o THARGEMS A7) —o v FaEnizl LR
BRI, OB S ITRBIC RS VISR TEY
FHLTWHTHb,

L LD 5., Streptomycesl® DTEDOFEIEITFIE D &
IIERHEARDOB, AT /4 FAEEROEFE, BT
OFRE, BMToOREEEL L FIHEOENLEOATH
D, BOME L FRRICHEDREE OB D720 D EiE
IIEZL, MEROMEICRSHORBEEZ R,
EREFNEBTLEEOERE - £BOMY., WEM
HroFEEEBOBETLELT S,

ZIT, MEHEDOEE LT I L TXL AR
B ESHMNEORENTRARE % 5, S.scabiesD
FEORANE LI AT =V EEEZFHRNBEICHNT
B 1 (Hollis.1952,Menzies and Dade. 1959,Keinath and
Loria.1989), RIIZHHT 2% ) »REICIIBTEE
WRONGZVWREREFLERICOFT A Er6H -
ERAENEEN, MEWHEIIH T AWEY— 7 —
IHEMETIINA SN L HIETH D, Streptomyces
BEOTMEEYE IS T 55 VRO OICFD
LERLEGZoTV RV, HPBVEAL L TWeber
et al.(1963)YDA L7 b~ A 2 UHEEZFH L7205
WH BN, BESIIS urgidiscabiesiZV) 7 7 ¥ v,
ZAPLTEITA T BITRZ V) Uit ERET S
RERZIToTWVAPT, REICEEN L ESERER X
BohTwiv, 5EIIS 6 I *ET 5,

IO DOMER BT 57212, Kenneth et al.(1998)
IAIFE DO REAE T 5 HEY) 3 F Thaxtomin % FHITEE L L
T, BP0 - EEETOENHEZRAREL
oo L LBHFG, REICHV SN EBIREHO
STRIE % 9 2% 8.scabies.S.turgidiscabies? B8 A
HEIBENL L OYURPVELEZ 6N,

TD0, FHATIILESTRE AV L EHTRTE
WEIZ L 2REHO 58 & SBEEHOPCRIC X 53512
LHEBECRREL 2o RERE ) DHEDEEIH
PIREROONT, BRI KBEHS ICEELTT

WU THL L EDOREET . 5HE 5612,
I BEOBVERSBEROER £ 30 = —ELISA
EOICAIZE > T—BiMEREEXEIICR D, 18
WENOICHb T4l s D,

LaL., BEETRLEROFEEZHVT, FEEH
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Summary

In Hokkaido, alternation of uses of potato from starch
materials to fresh and processed food products enable by
establishment of integrated control of the scab disease is
strongly demanded in movement of the free trade of starch
in the agreement of GUT Uruguai Round 1997.

This study was conducted for development of identification
and descrimination to quantifiy the pathogens and also for
establishment of cultural control by changing soil

environment and using resistant variety.

| .Identification of the pathogens

1.Isolation of the pathogens and their

pathogenicity

One hundred and thirty two isolates of actinomycetes
virulence to the potato were obtained from diseased tubers
collected at 335 cities and towns in Hokkaido between 1974
~1994.
2.Morphological and cultural characteristics

of the pathogens

These 132 isolates were classified into 4 groups as
follows. Group A had "Spiral"spore chain but lacked
melanin pigment.Group B had the "Spiral" spore chain
and the pigmentation. Group C had "Recti-flexuous”
spore chain and lacked yellow green pigmentation. And
Group D also had "Recti-flexuous" spore chain and the
pigmentation.
3.Phisiological characteristics

The group B completely consisted with the type strain of
S.scabies ATCC49173"and S.scabies ATCC33282 in all of
101 phisiological characteristics tested.

The group A consisted with S.scabies subsp.achromogenes
reported by Elezawy and  Szabo except the tolerance to 6%
of NaCl.

Nineteen of 97 phisiological characteristics tested were
diffrent between the group C and S.acidiscabies
ATCC490037,49004 having the same morphology of the
spore chain "Recti-flexuous".

The group D consisted with Group C in many
characteristics. But the identification of this group was
reserved because only 3 isolates had been obtained.
4.GC contents

GC contents were determined by calibration using the high
performance liquid chromatography. The GC contents of the
groups A,B,C and D were 70.9~71.1,68.3~69.1,70.9~72.

5and 63.7~68.5mol %, respectively.
These values were similar to those of the genus Streptomyces.
5.Cell wall components

By the thin layer chromatography, LL-A2pm type of
diamino-pimeric acids,a criterion of genus Streptomyces,
was detected in the cell wall conponents of all isolates tested.
6.Serological characteristics
The immunoblot analysis was performed for the comparison
in serological characteristics of these groups.

The epitopes of the group A completely consited with the
group B and also S.scabies ATCC49173", So it was consi-
dered that these three were serologically homogenous.

The S.diastatochromogenes ATCC12309" also showed high
relatedness with the group A ,B.and it suggested that these
species were closely related serologically.

The relatedness between the group C and D was very high,
but the group C and D showed remarkably low simalarity to
the S.acidiscabies ATCC49003" having the same
morphology of the spore chain "Recti-flexuous”.

These results suggested that each pathogen formed a sero-
logically homogenous group in terms of the reactivity of
somatic antigens, but this analysis revealed the lack of close
relationship among the groups.
7.DNA relatedness

The group A to D showed high relatedness in the each

group in DNA relatedness analysis.
Percentage of similarity in the group A,B,C and D was
higher than 99,94,96 and 93 % ,respectively. The similarity
between the group A and B was higher than 95%, and
between these groups and S.scabies ATCC49173" was
higher than 94%.

8 .ldentification of the pathogens

The pathogens of potato scab isolated in Hokkaido were
identified as follows.The group A and B were identified as
S.scabies. We proposed names S.scabies melanin(-) and
S.scabies meranin(+) as the group A and B,respectively,
because the difference between them was only an ability to
produce the melanin pigment.

The group C was considered to be a new species. So we
proposed a name Streptomyces turgidiscabies sp.nov., to the
group.

The group D was unidentified. It will be identified when

more isolates will be obtained in the future.
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Il .Discrimination and quantification of

the pathogens
A.Discrimination by serological methods

Mycelial materials of the S.scabies melanin(-) strain(SNS-
26) was immunized as an antigen using white rabbit. A anti-
serum obtained was absorbed with cultured mycelia of the
S.turgidiscabies(SSY-10),S.diastatochromogenes
ATCC12309" and the S.bottropensis ATCC25435".

An antibody purified from the antiserum showed high
reactivity with the S.scabies ,and low reactivity with the
other Streptomyces spp. except the S.diastatochromogenes
in ELISA.

Hence, it was confirmed as a pecific antibody against the
S.scabies. Likewise, those of S.turgidiscabies (SSY-10) was
immunized. Antiserum obtained were also absorbed with the
cultured mycelia of the S.scabies melanin(-)(SNS-26),the
S.griseus (IFO-13304) and the S.diastatochromogenes
ATCC12309" . Antiserum was found to be highly reactive to
the S.turgidiscabies and the group D, but did not make non-
specific reaction with other Streptomyces spp.. The
antiserum was also considered to be specific against the
S.turgidiscabies.

And also, those of S.acidiscabies (4030) was immunized. An
antiserum obtained were also absorbed with the cultured
mycelia of the S.scabies melanin(-)(SNS-26).the S.griseus

(IFO-13304) . Antiserum was found to be highly reactive
to the S.acidiscabies, but did not make non-specific reaction
with other Streptomyces spp.. An antiserum was also
considered to be specific against the S.acidiscabies.

B .Discrimination of the pathogens by PCR

The DNA sequences of spacer regions 165-235 rRNA
genes of 12 Streptomyces spp.including the 3 pathogens
S.scabies,S.turgidiscabies and S.acidiscabies were
investigated.

Primers designed based on these sequences of these 3
pathogens showed accurately specific reactivity to these
pathogens in the PCR amplification.

It was considered to be highly useful method for the
detection and discrimination of the pathogens from the
cultures and the lesions on potato tubers.
C.Quantification of the pathogens

The STR, semi-selective medium for S.scabies, reported by
Keneth et al.(1998) was modified for S.turdigiscabies.

The quantification of the pathogen in soils naturaly infested

was possible by the soil dilution method combined with the

modified STR and the PCR detection.

It was presumed that the amount of the pathogen in the
heavily infested natural field soils in autumn was lower than
1.7X10°cfu/g - dry soil.

lIl.Control of the potato scab by changing the
soil environment

A.Geological distribution of the scab patho-
gens in Hokkaido

Geological distribution of the potato scab pathogens
isolated after 1993 was investigated.

The S.turgidiscabies distributed mainly in Abashiri,Tokachi
and Nemuro districts, the eastern part of Hokkaido bounded
by Hidaka mountains.

On the other hand,S.scabies melanin(+),(-) locally destributed
mainly in Kamikawa district, central and southern regions,
the western part of Hokkaido having a incrination.

B.Effect of various materials on controling
the potato scab and on changing soil
environment and its microflora
~Application of the "Ferosand"(FeSO3) and high content

protein materials to soil naturally infested were found to be

effective to control of the potato scab.

It suggested that acidification of the soils applied these

materials could be suppressive to propagation of the

pathogens.

C.Control of the scab with combination of
resistant variety and changing soil
environment
More effective control of the scab disease was expected

joint application of resistant variety "Kon-iku No.31" and

the soil application of the "Ferosand".
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Plate 1.

Plate 2.

Plate 3.

Plate 4.

Plare 5.

Plate 6.

Plate 7.
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Explanation of plates

Symptom of potato scab on tubers.

Spiral spore chain of Streptomyces scabies.

(Scanning electromicrograph)

Recti-flexuous spore chain of Streptomyces

turgidiscabies.(Scanning electromicrograph)

Amino acids composition in cell wall hydrolysates
analyzed by thin layer chromatography. Central
lane;Standard mixture of LL-A2pm(above spot)
and meso-A2pm (below spot)

Other lanes; Tested isolates

Immunoblotting with mycelial materials of
S.scabies isolates using the polyclonal antibody
(PaSNS-26) produced against SNS-26. Samples were
separated by SDS-PAGE and blotted. Numbers of
the right are estimated molucular weight of the
main immunoblotted bands.
Lane 1~ 6;8.scabies melanin(-)strains
7~10;8.scabies melanin(+)strains
11;S.scabies ATCC49173"
12;S.scabies ATCC33282

Immunoblotting with mycelial materials of the

various Streptomyces spp. using PaSNS-26.

Lane 1;5.scabies melanin(-)strain
2;8.scabies melanin(+)strain
3;5.turdigiscabies
4;8.acidiscabies ATCC49003"
5;8.sampsonii ATCC254957
6;S.setonii ATCC254977
7;8.tendae ATCC198127
8;8.griseus ATCC23345"
9;S.bottropensis ATCC25435"

10;S.eurythermus ATCC149757
11;S5.neyagawaensis ATCC274497
12;5.diastatochromogenes ATCC12309"

Immunoblotting with mycelial materials of

S.turdigiscabies isolates using the polyclonal

antibody(PaSSY-10) produced against SSY-10.
Lane 1~12;S.turdigiscabies

Plate 8. Immunoblotting with mycelial materials of
S.turdigiscabies and Streptomyces sp.(Group
D,unidentified) isolates using the polyclonal
antibody(PaSSY-10) produced against SSY-10.

Lane 1~ 9;S.turdigiscabies

10~ 12;Streptomyces sp.(Group D,unidentified)

Plate 9. Immunoblotting with mycelial materials of the
various Streptomyces spp. using PaSSY-10.
Lane 1,2;S.turgidiscabies
3;8.scabies ATCC491737
4;S.acidiscabies ATCC490037
5;S8.sampsonii ATCC25495"
6:S.setonii ATCC25497"
7;8.tendae ATCC198127
8;S.griseus ATCC233457
9;8.bottropensis ATCC254357
10;S5.eurythermus ATCC14975"
11;S.neyagawaensis ATCC274497
12;5.diastatochromogenes ATCC123097

Plate 10. Immunoblotting with mycelial materials of
S.acidiscabies isolates using the polyclonal
antibody(PaS-51) produced against S-51.

Lane 1~ 6;8.acidiscabies

Plate 11. Immunoblotting with mycelial materials of the
various Streptomyces spp. using PaS-51.
Lane 1;S.acidiscabies ATCC490037
2;8.acidiscabies S-51
3;8.scabies ATCC49173"
4;S.acidiscabies ATCC49003"
5;S.sampsonii ATCC25495"
6;8.setonii ATCC25497"
7,S.tendae ATCC198127
8;S.griseus ATCC233457
9;S.bottropensis ATCC254357
10;S.eurythermus ATCC149757
11;S.neyagawaensis ATCC27449"
12;8.diastatochromogenes ATCC12309"
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Plate 12. Specific DNA amplification of S.scabies,
S.turdigiscabies and S.acidiscabies by PCR assay
with the specific primers

Plate 13. Control effect of the combination with the resistant
variety "Kon-iku No.31" and the whole layer
application of "Ferosand"600 Kg/10a in 20 cm soil
depth on potato scab.

Upper left ; " Kon-iku No.31" and "Ferosand" application
Upper right;"Kon-iku No.31" and non teratment

Lower left ;"Danshaku-imo" and "Ferosand" application
Lower right;"Danshaku-imo" and non treatment

Plate 14. Control effect of the combination with the resistant
variety "Kon-iku No.31" and the whole layer
application of "Ferosand" 400 Kg/10a in 10 cm soil
depth on potato scab.

Upper left ; "Kon-iku No.31" and "Ferosand" application
Upper right;"Kon-iku No.31" and non teratment
Lower left ; "Danshaku-imo" and "Ferosand" application
Lower right;"Danshaku-imo" and non treatiment

Plate 15. Control effect of the combination with the resistant
variety "Kon-iku No.31"and the whole layer appli-
cation of "Ferosand"

200 Kg/10a in 5 cm soil depth on potato scab.
Upper left ; "Kon-iku No.31" and "Ferosand" application
Upper right;"Kon-iku No.31" and non teratment
Lower left ;"Danshaku-imo" and "Ferosand” application
Lower right;"Danshaku-imo" and non treatment
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