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Table 1. Appearance of root rot disease of sugar beet in Hokkaido. (1964)

Average of degree of infection®

Locality Number of Growth stage

(Prefecture) checkup field of host Severe b) Midde Minor
zone zone zone
Tokachi 28 in growth 12.9 5.3 2.6
on harvest 18.6 10.0 8.5
Abashiri 26 do. 10.1 18.2 1.7
do. 24.3 27.0 4.1
Kamikawa 9 do. 14.5 21.3 4.9
do. 23.1 29.5 14.7

Kushiro 6 do. 3.0 — 5.1
do. 2.9 — 9.4

Nemuro 4 do. —_ — 0.4
do. — — 1.3

Sorachi 1 do. 10.2 — —
do. 22.2 — —

Ishikari 1 do. — 10.6 —
do. — 10.6 —

Shiribeshi 6 do. 32.6 24.8 1.2
do. 25.9 12.1 3.5

Iburi 4 do. 21.7 21.4 —
do. 28.5 18.9 —

Oshima 2 do. 7 — —
do. — —

Note:
a) Degree of infection _ >(Number of plants in every classXProper indexes) % 100

b) Division by infectional forecasting
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Table 2. The infected area of root rot disease classificd by soil texture.

Peat Clavish Clayish Clayish Lozm Loam Sandy Sandy Volcanic Toa
solf laam ‘oam with oam loam ash

with volca- with eath

vo.cane nx ash volcanic

ash ash
Number of
checkup field 1 4 9 2 20 Y 9 9 i &
Cormresponded fa
area i 1254 2262 52 7688 169] 63 830 10103 385%
Severe 0 9 & 3 & 20 130 316 116 1032
miected area (0)* (0.9 (3.8 (5.8 (1.2) (5.9 (3.5 4.2) (LY 2.7
Middle 0 19 30 6 4 636 2 363 KLY 201
nfected area {0y (1.5) (15.5) (1L.3) (3.1 (14.0) (1L @y 3.8 (6.7)
Minor 0 37 1649 9 4101 ¥3 178 1889 1779 13674
infected area 0 130.0) (2.9 (7.3 (33.3) (i8.%) 19 29 (17.6) (%.9)
Note: #figure in ( )1s 9% per corresponded area.

Legend
@ Severe mretabove 13N, intectan)
 Micke moets~ 13% infection)
T Mirof zooevunder S nteviaa)

Fig. 1. The distribution map of root rot
disecase of sugar beet in Hokkaido

(1964)
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100 r=0.83*

y=-24.4+0. 86x

Root rot (Oct. 25)

20

Crown rot (Aug. 20)

Fig. 2. The correlation of crown rot at
middle growth stage and root rot on
harvest time of sugar beet. (test 1}

% r=-0.94*

y=98.6—25. 5x

Crown infection (Aug. 8)

20 |-

Total of root weight per 10a (Nov. 1)

Fig. 3. The relationship between injuly of
yield and crown rot infection of
sugar beet. (test 2)
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Root rot (Oct. 11)

Fig. 4. The correlation of the rate of infe-
ction between crown rot at early
growth stage and root rot on harvest
time of sugar beet. (test 3)
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Crown rot (Aug.31)

Root rot (Oct. 20)

Fig. 5. The corrclation of the rate on in-
fection between crown rot at middle
growth stage and root rot on harvest
time of sugar beet. (test 4)
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Fig. 6. The relationship between injuly of
yield and root rot at harvest time of
sugar bheet. (test 3 & 4)
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Table 3. Isolation of the fungiin the lesion of different grades of root rot of sugar beet.

Index of No. of No. of tissues isolated

infection tissues used Rhizoctonia solani Fusarium  sp. Aphanomyces sp. Sterile
1 6 1 2 2 2
2 16 7 5 0 4
3 20 12 2 0 7
4 10 2 6 0 2

Table 4. Isolztion of the fungiin the lesion of different inner tissues of sugar beet root.

No. of tissues No. of tissues isolated
Parts of tissue® - - -
used® Rhizoctonia solan: Fusarium sp. Aphanomyces sp. Sterile
Surface 33 17 7 2 12
Inner 33 14 6 0 15
More inner 3 4 1 0 12

Note: a) See fig. 8.
b) Sum of the different grade of infection.
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ERDIGETHIL, HBHEBEICS L > THESE
ISl RHRIEE LTRL

(D) MWERNGICAE 7 L oo (35300 ), (2) IBEPART
NIWBUATFTHFRD LD (% 1), @) WBEH
DI1~50% DB L (58 2), @) IREBEK
D51 %L EHEmn Loy (4553 ),

3) #Rb Uz
RBFHERIIF S RN EBVTHSE, Tibb,
NEFRORMIE RGO TIE, Bt

Table 5. The effect of host condition and inoculum potential on root rot infection of sugar beet

Rate of infection Degree of infection
lnoculers Inoculers
Method of noculation —— 0 B fo o Eo §¢ .2
o = EE gF §F D= 58 BE 23
et of noclat 5 £ FZ %: 58 Fs|§ E EZZ 35 58 §§
ate of i 2 ._,: Fa - 2 = =1 = =3 & fard
oratan EE B2 g2 85| S éﬁgﬁ Ea %=
2
Fentilization
I L L L L IS
\ A
I R R S S R 05 o0 (o o5 03
PKN G 17 13 B4 w4 Lo 7806 04 BL 93 o 37
Mgl TP 17 0 39 pe W 06 0 Bo 65
G 15 28 17 23 . 04 09 06 08
MeB e 7 59 95 e O 06 41 57 49 9
G 0 12 @4 18 0 04 ©H 06
2
e R TR S SR 06 0 (2 os 6
PRN™ G 25 43 ®5 09 o T4 13 15 167 9l o) 3¢
Al TP 13 L1 Wi ms & 04 04 17 91 %
.G 12 0 43 29 04 0 14 07 ..
Al p 6 12 0 gp 11 04 o0 o2 O
G 0 22 a4y 17 0 07T 089 06 ..
A TR A Y S 09 06 © o3 O
PKI/AN G 0 0 0 M e 7|0 0 s 83 4 Al
Aug. 1 TP 0 0 383 19.2 ) 0 0 135 6.8 g
G L4 14 18 16, 04 05 06 06
Ag® o gy a7 gy 22 1l o0s 09 o9 08
Average Tg 13 14 Bl 76 76 76 | 05 06 62 34 34 34

Note: a) PKN point out standard dosage of fertilizer
b) G, TP point out grain culture and tooth pick culture individualy

c) The mycelium of R-kotonicould not grew

d) The figure in table is average of 18~21

up on medium after June 12

plants.
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DHIFITIT LA YR kb o 12, MRINDEE
124, oA LERMSL B EVIHRE XS,
WRUEEOERIIT >4 N EG2MEL
TEHHTEZ HWT s S B 5%, B~
Ao Thha12,

BRI & 2 R, R-10BREE T
IERIBEHIR THLELTE L, 2, R-2 =
(R-FA4F) B TRERELELELILIN, 6
ALl2HEEREHB LNV, R-FAFER
»H8HA1HE8HA6HEHME NRMERIIENST
HIHETHBEZI Db, HHEKDKIGE THRN
R i EZREU oM HELET I EEZ N
5,

BREA B L 2RO, BURBIUHR
e LIZH LA T~ 12, ZORBE TR
TP Hikiz, F3EMEICHACTHTARN L
PUZZELAALZONT, BN L UIGHEE
KELL L), ZnfRE -2 b s,

SHiTHL T, EEERICE DRI~ DEER
BOHTHETH-7:, T4bb, 8F1HIEMD
R-108# & R-} A F RO WD EIIN L HTH
D, 27, R-2 =& R-} »F L nEII R
HOHRA WO TR 5 2 L2k D7,
FREINIERETH A5 Z LIRS v,
INLWBRMOBHEHOEDONIRIE, R-F 758
AT TOMACHEREDBIMIN TH DIz L
T, R-10BIIKIE 1 H55d A - 72050 (BRI
& U2 IR TRERR) H'h - 7oA, ALKERE
DR > TERL 2 H B, 72, R-2
PR IERTERE TH LT, BRIRE
N AMEREREL Tz, LAL,
OB LR E LD T, Bz LEIL
LTED, BEEOMME & FENRCBRANTS
L EHEL Twizh, MW TORRIET
Hhotz,

RIBREOBE RN NN B 5 2 X3t
< s, Houston (1945)3 7 > 4 4 #IE
WOz, FHICHNL TRENYPHVL 0D
3= &%, 72, Durbin (1959)'* (3 B8R 2 3 F
HREBELFTERTIE COaGEA R Y, M
0 & Mo & TEAETARENHIRE B2 & 2154

LTw3d, &5z, Papavizas (1965)*"i3 Rhi-
2octonia praticola ¥ Rhizoctonia solani T
TR AT, T4, &, @20l
AT B ERYH BH, INsizT S
WHNLWIZ—E T LBRTW3, i, %
B O972) R HARRERIEIZ L > ThhED
Rhizoctonia solani % % 6 Bz lF, &4
FHELTYED, ZOFMEBEHEIZLYTL
L—=HL s ThH5,

ZDRBOREY 613, WENDERDIIAIL
o0 Tl 7o A RBRNRIND L4102
BN ETOHROBFENHGE CIYERL T
BIEMNHLNTHY, 3 LIz RnG ikt
EIFEIC & » TR B Z LD LN,

c Wi

1)H Y

BXHWME U CoREHBRTFRIL, by
AR (Fr2ip) WRARELMET 20z, MG
BT L D RININMEZEZBRETHDE, T4
bH, TOR—LERIERETFC & 2EHERA
DEEAIBTH 555 AREOLENER (~7
apNAy) &7 @EO—{HMARS S
XA EMBIATFHEIZRAEEEEZ oN S, WD
e LTS, BUEBRUEOR®IC & 5 Rainh 2
REPHEBTHIY, ZnHHHEKEDIE
==y ZRHERH W REER Y & O NOHBUGTEE
FERUBETH-> T, —FRIERIZ THONRE
BEWBRTGETH S, —F7, WU RLL2E S
CAMOE A BRERNOBERICNT 2 RE LY
FETL DT, ANBONZIRMAER K 2 44 RS
N, NEHE 2 EHNERICL 20E
Thbd,

— 80, LR RPEIR RIS T L Tl 2 81T,
FENEEMIC L 2 REREIRRE N TE 221
HEDRKAI IS & T3 2 BRI L -
THRENDINT, WIZ—ENREH LKL
EIRMART, Fro, BUSEHOIIZ LRAOKER
ABUTLLMRETT v, 208, T4 %E
8 & B EAHAR 2 LRI BB BR o0 S & B
TH:HIC3, H2EBIERIKIC B 2 RIOXER
Fat B LIS, RifEROR A AN DRIz &
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DEILHBEH I 20 EMBLEN DL, 2D
2o, BIROHBMBIZ 5 ThiifEd T > ¥ 4
BEHRORECRIITRELZHL2ICTZHM
T, 2EMBERBREITE - 72,

2)F &

/13554 3 T HEER HE B HT AL B NIRRT > 4 A 1
RV, 1[X20m? 3 KMELMEEEIcL - T
L, RBER1EHS L 2EH(19638 & 151964
) (IMEE B4 2 EMLIEIE0E L T, B
DFEIEH (1965%) IZHUERIZTF Y1 28
TELZ, BEDOELMEAHERB 6 RKITRLL,

$354F

HEIZ BT 2 EEDT > B %55
(3, M58 (6 A8A), MM (7HI9H) b
UG (10F228) oRmids Rz k- T
PAEL 720 FRBPNER LBPIZ BT 2 RER
HioHtsziz, SALLI0A 2 CHEH 1 BI&EEE»
LR L ok #IRRL, 25X30X 5cm o
HICBURRI <y MIZFEML T, ToHA48F (&
A2%) SORLMEREL, AT 28MHEEE £
B2 ) B> TAKEE U TR ALK 50 + B
L1z, &7, #MElz L > TEHEEORIKIOMED &
HEMOBNEITE - 12,

Table 6. The field design for detect of the effect by different kind of
crops pre-cultured on root discase of sugar beet

) ‘ ) Fertlizer (kg/10 a)
The previous Istand Varety Sowing
) Ammonium  Superphos- Sulphate Chile Superphosphate
and d vexr d vex date sulphate phate of kme of potash saltpeter  of
magnestan lme
Sugar beet No crop - - - - - - -
do. Sugarbeet  Polyrave Mav | 2 40 20 ] 2
do. Barley Akanmug 4 2 5 12 - -
: Orchard IR _ _
do. grass Local vanety 4 4 n 8
do. Corn Sakashita 13 A 40 16 - -
do. Bean Chunagauzura 20 10 43 11 - -
do. Sovbean Kitamishiro 2 8 40 16 - -
do. Lucerne Gunmurusan 20 A 40 12 - -
do. Clover Akakuroba 2 X K] 8 - -
do. Potato Norn No. 1 1 A 50 16 - -
do. Flax Uira 1 I7 50 12 - -
do. Rutabaga Nemumorutzhaga 1 X 0 16 - -

3) HRBIUEH
B EH Ay & 4 e 2 IBRY, HRERITRT S &
BOXNL ) TH B, MEERD LR DR
DIHER, EHOHMNZERL N LERMOFED
HHkE (, MENETHHIEHFETH»D NI, ¥
FBi26 AN NRIN T, LR KIIZIET
LTwaoizrtl, 28126 HARIBERMKE &
D, WADETRALL WIS 2L THS,
ZOEIZ, FEXE LT EA L E—nLibE %
RLTWBIEds, OB HEIZ LT
BRIRYZ RIS, dRP ORI ROZER L) L,

FEBRUBNEIECBL Y REMIEZ LN
5, Tbb, ZoOEBROHIEZ, MAREZWHTL
FRTh B0, BUEHOSRIZ L » THENH
FICHET 2 MBI UFEBOEIAEE N,
oM & o 2 TREEAE L 6N D,

$2, TOMELZBLTEORIZBVWTY
Rhizoctonia solani D iEtl3 Aphanomyces sp. &
Pythitm sp. iz U T{lh » f2h¢, Z HUI W ILKG
MERE L27:HTHAHI, TP, ¥
ity 2 S A X T Rhizoctonia solani ) i&HE»s,
eIzt L TEFES R 2R Twa Z kil
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Legend :

& —@ ‘Total damping —off
sugar beet indoor test

O==<) Damping —off by

2nd year soil Jrd year soil Apitenonivees & Pythium
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Fig. 9. Pathogenic activity of the field soil
cultured different crops in testing years.
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B EDFHR L FETHH 2% T 5,

AR DM 35T 2 NI SEI RIS, FEE,
FrHh 4 BLUP {4 2B Tiufilfsrbd
0, HIIEEEXDZ BRIz L T 1 %Kik T
HAMIE LB LN (BT #),

WX e oilids s H T Y A4 RIS FE 4
12T R v T, Buchholtz(1937)'%13 & «
74 EHHAZBGEIN DRI AR W I L 2B,
Maxson (1939)** 3 —4% 12 KL % EDLEMNET
b omifads L, FvEo Lkl
#HEs BT 5 & v 9, Morris &Afanasiev (19
52)°74%, T4 oA LIRWET
HHH, N— i ¥ ORI (IS AR
Bt 2BHTWE, ZhisiHL T, Bissonne-
tte (1965) 713 frtpiafiac & 2 IB8HIM S0 Tl
¥, TryfidgithowidiiitgmL, 24—+

70— "—EHIAE AR5 LT 2 20t
NTwB, Fiz, ZE (1969)5 M3 UL, dbigitio
T4 lifEiBE L D FEHTEMRIZE - T
MM T 2 LN LITHY, ZolKEL
T, WILKIN B & UHUEERIC & B RN &
VIERHK D237 > AR )%, #ifitBEExE, #
WU OTR, FTRRESDO B & 2HITF T
3%,

IRLOHERRBOBTL L CELLRY S
DTHEIE—BL v b i, —HcRA
BHEMOEIT RN H D (, SRHER, T4941
BIUY x4 2l ENERTN %Iz £ ik
HhrEHoh, TORBREAL Znfus L
(3L, HEBMORKN LN 2 B4
& L Tiifethn B Brs 5 2 iz L2 Th 3
Lagwans,

Table 7. Differences of root rot infection and vield of sugar beet
at the followed field cultured with various crops

Dumpirig-ol’ f

(June 8) Crown rot Root rot Root No. of No. of Average
Plot Rate of {July 19 (Oct. 22) weight stand poor growth of root
{prev.crops) infection Rate Grade Rate Grade /l0a /10a plamt wetght

% % % Kg g
No crop 15.9 1.9 0.38 6.8 2.6 2420 4848 1818 191
Sugat beet 19.4 3.8 1.56 12.8 5.6 1950 4747 1919 411
Barley 10.0 3.3 1.36 4.9 2.1 1950 4747 1919 411
Orchard - y o 97, -
grass 13.5 1.7 0.34 2.9 1.0 2740 5536 1111 193
Com 6.9 5.0 1.22 10.5 5,4 2170 4848 1818 448
Bean 16.9 5.2 1.70 34.3 14.2 2750 5051 1616 544
Soybean 9.4 1.1 0.22 7.7 3.8 2740 5556 1111 493
Lucerne 7.1 3.8 0.76 3.5 1.8 1630 4848 1818 336
Clover 8.1 3.2 0.64 0 0 1580 4141 2525 382
Potato 9.9 6.7 7.48 18.4 12.5 2100 5051 1616 416
Flax 5.8 2.0 0.40 5.7 2.3 1780 4848 1818 367
Rutabaga 6.0 1.2 0.24 6.7 3.9 2580 5253 1414 491
(5%) _ . _ 13.7 _ \ _ _ _

.SD. %) N.S. 18.7 N.S.

Note: The die oul stands except from accounts of infection
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1 B iy

Rhizoctonia solani($ £RM:M NI T, SN
Wit % DI 2 BETRN 2L TRET
5, gz 6§, oW k2
BIzHgRT s Fikiz B TR s aiz L €
DA TH - T, 4RIz HT 23 7=
AL HBRPENRITH S,

—A%iz, MPEH O LY TR NE 2 F7 % K
T35, () $EHEOYA L & BRI NEERC
& g RDBEE, Q) ROz L 285
60, Q) £y, LR 2 I WEMFRIZE S
WRADIFTH B, (TR Ais &
UKk B E 5 oiS IEMY, SErgeiiirnic &
LRI & DIBpEEEY, LGSR LTELH S,
(U TERR LRI 35 & O+ E 68 RN TR Th
L2289 5% 0, T bIdmilLy — Rty
BT 2HFENEHURETFOMHNTH B, QONE
HEIEIZ oW, Fo o HEIRII T 5 T
coderma lignorum B (¢ T. viride D & VR % F
AL THBRAIERLENLY™, HHEM
& o THRITEE L 226, —HCIZAV-LNZ
rolz, PEOFEIZ S 28I, & LT
HacHv 61, Baker, K. (1967) &1z L » THR
ENLTEREAC L AIGUEABREHFEE, &
KERBEIRE=— N 72D L 5 L HBHR
EEETERLE N, BB L v, —Bil
TORIZIIHi2 DHIRAYH Y, ERIZEHETH
b, #NE, BN ZHTRIEK TR ENER
T APRILEEME AN T2 282w, T
tht, —idBh KR & K REDFVE
G & - THEBERET 5 /LT H 54, BUER
B 2 L it eradicant TH D, N TELEL
ZWHMICART 208 BB 2 2, MELRT
HREOBBET 2840 H 5 2 &, HAEMEHIE
WI EL LT, MADHAHZ A VRS B,
o Hik I g R ALK ILEH T, #it S
IDdEE L CREMR L TRT Lo s HERT
LW 2 EAL T AT 8B Y) 2 (] Jj ik % BN
TH5ZETHB, LrL, BEOMTIIEEL ~
WA RN, Fl, HEEORIEL -TEICEEH

HN, L bEOFRIZDNTHEENDT, ZnbHD
B LIS LB L CR/MRIEDMEL I iE
HEZEIEELY, Tl I TIIENBR T
FEMiz bz ) FHEDRE 1T, KMo
IR & 7 > DEFME L & KRR
EWH IS LT, HERMPUSIRSIDER & Tl
Mh:e®EIL L5 & L7,

2 ) i

MERI 8 SEMIz25MAT L - 72, TN b DRI
XHY, Wk, SR, RAB Lol s
AEHFRLYDBOTHLEIIEL THER iR T
35, TN ERS L UREEO L, #¥
B LRI RDFRIZL 22,
FElEAiki310a &7 H 533%11.25ke %, BiAET >
=T L FVHAENFERTH Y, HifR1l.25ke
13G8ER AKX T, N84 Skeg i3imMe T, b
TN G ERICHEB L 72, HEIZH 2 ¢ 220
ML 7, BEfE, BkMlIZ55cm, 22cm & L HG45%
TS5 HEa&HIL, 6 H Eanchsifes, 7H
LR 2175, EHPLBICE L TN
WwEratbtwrnpigolhnEMENE2~3
MM, 10/ EhaBigdansgige L,
PR DME # K E LT, &K
DFI 1 BE % R < et (B100K) 12 DT,
PR (TR 3) 1237 TR TR IR
ARG HIN L, KR L > TRIGE LM L2,
Pt AEEBEEORRERNAIFEZREL, 10
afyf= Il £FSM (TATH~8H
E@) ORHEELER ((FZ2) 12 & » TITH v,
BELLL,
Z(HLIEE X A AE)

5 X el %k

R iE = X 100

3 HABIUHE

(1) M E2IBAOTIRAEE

REERIIAES ~28I2R L7, s &R
T 5E, ATEUERM, ABUKSAM, TRkl
L UM OB S S UM £ 32 & L TG
BRIC, fEREHICHREITIRA L TV THUEH
12083 B RN E &, HXFIET o £ R
TiF -7 (4% 6, 8), & »# W, penta-
chloronitrobenzene (PCNB) 3 t ¥ methyl



16 AL idi 3 B oA Mk ko

mercury iodid (MMI) & ethyl mercury phos-
phate (EMP) ?ig &2, b e FEAIzL T
BBREYR OG- 1205, HESHONC AT BRI e o 12,
FD®RZOMLBEDBL H-T, ToH4
DEFHEBTE XD, BERORE L My
BTLTLESLOTRRETYI), HEEHE X
BENCEREBRER L2, LA L, ABUKSBAIRLER
R BEME Y S EMO D L e n T2 tzsd
BTl L, F/, BANSHEEKIS S THE
BRoMERCEBE v I nln T, PCNB
MEEERETIRFOMP L BT 220, &
TRAZMMT 2 iz, RBEWHELZEDHL 20
8 ~ 10 WA NRBE 1T U -2 (4% 9, 10),
% o &%, PCNB # & bis (dimethyl thiocar-
bamoyl) disulfide (TMTD) AR RHNEIEDE:
3TN FETH » 1295, T LRSI LK
TH@EdLENT, ELTIONERIZEIDT W

3545

ADEFIHETHEZ L3, REBRBOFH 1K
KIADE» W LHhThH-72, 3o, KRR LXK
il flifts 5 & MG L €, TMTD flov9z itz EH T
b1z, i, EiZ51E- T PCNB floiiA ft
T EIEHANERAFEIZ >R L 2285,
PCNB #i & sodium  p-dimethyl aminobenzene
diazosulfonate (DAPA) # % iR&HH T 2 LIRE
WM LML, BRSO ATEZ L
(114¢12) 1 & *PCNBS5 % 1 2 R D M
12, RIGHBABOREBICEGT2E, £0KkD
SHEZUIETIHRSH B L (TR14) HBH
2% (R AN

N ZRUEIRETIC 51T 2 B8 4 % Pigal+
b8, dLidilEs L UHHRIROT A s
DE A TR MR L 72 (F%15~26), %
DEERIZTRTOBBE T L ebiTTid v
P, EL{ORBRTRBOME S EDH NI, K

Legend:
W Rate of infection
:Root weight
%
140~
. 1204 _
g k _ — —
£ 100 ]
5] h ___ ~—
"7
- 801 /
‘:3 60ﬂ /' 7 % 7 7
& 1 142
E; 7807 7 7 707
o BE | 7217
L nmn /
gaunan m
77 // % / /
° 1.0 20 3.0 1.0 80 0.4 0.2 04 0.6
N 1.0 1.5 2.0 25
0 treatment PCNB (kg/10a) DAPA (kg/10a)
PCNB (kg/10a)

Fig. 10. Comparision of effects of fungicides
used on control of root rot infection
and yield of sugar bect.
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T, SIRBEOBVHAAELRBT 2o, T
YA HTFICERA ZERRT 2R RA LS,
OB Thh o2 (4527, 28),

LIESEMMARRD S, BRIKOREIZILL
PolRBEEPRE S LHICEUEAAETET30H
LERE L Twievwi nidaik L ¢, PCNB &4
BB XU DAPAKER OB R L H b &
FIOHN LI ThHE, Thh bW bk iz,
RSO TN & i U ARSI i 2ok S ¢ B 0
{3 PCNB #11.5kg, DAPA #]0.2kg/10a T % -
T, WEAF7ikiz DAPA 4 9%, PCNB10% % & L
Al Skg/l0a 2 MR 2 BIC L CREL
THV, ESIEEROVMMIZT > Y 4 Dbt
%1% & LCPCNB5 %, ¥#i20kg/10a & % i
KEEATEOIELETH 5, &8, BHH»EL
Vil Az iz, PCNB5 %ia#) 5 g/ % 55%
VI, Rk T ORBEKRICEAT AR EL ®
DBRDEIEHILICHENTH 2,

PCNB m/{ER#IEI: DWW Cid, ko SH iz
BT 5 LEEEEN, BHRIIBENTH S, 12,
KIZIBEAETBTH 2D THBHR TOHOBIITE
HTPAELC, BREIEGWTY, Thilg, TR
RizB & & CEMLOERSIC RS 248
MHb, £, HEHIINT L EEME, 41FF2
OIS ELRET 52 L AHEEN TV HH,
—BCII M EET DI L3S, R
BYZengw, 74408 TRY A TNE
HRAEHEHH 557,

DAPA {3 Pythium & #i o> NADH-+ } 7 vo—
LCRIGEREALZEET 22 EAHEHE N,
Rhizoctonia B 3 + 2> ) 7o NADH (3,
It MEFRTHOT, ZOBMICIIEHNTH
5 rHMLNIz BN T3P, DAPA 13 KiaHE

T A A AT 2N THIBRFICIRFA SN,
ik I L ORRE & L, BEER
#RT, LyL, It CTadiicaBans
DTN, H EEOAICEE v, HPISHT S
EERIZ B T4 <, 1000ppm TH T H A
e RE Ly GREX), Lo L, FRIERER
KEEHEIC L 2 BB 2IThb LW, 2Ll
HOERIRTTRDEMCH S,
(2 HWMEHOLBOBIC & BER

F 44 FIEopiEKIZ, N-methyl  dithio-
carbamate natrium (VAPAM) 5 X t* thiourea-
form (TUF) %48 icHEAL, 2N FHHFEFT
B#EL, BETT 94 2808 L TGRERORE
EIRBIZRITTRE R Al ht, FOMMYILTEA ¥
BHLnldror (F# 7). KT, BITFENE
B ¢ |z methyl bromide (MB), chloropicrin (CP)
& v+ dichloroisopropyl ether (DPE) # # A L (MB
BE=—N 74 NABEL THREETHY 2L
72), AREEMEKIS, FEC L 3 HEEEI
& o TR EWRICRIZTHEL A, X DRR,
MB #i3 S0l 35 & AR R A8 e TH
L ThHh-12,CP AL EFILH - 12, MB HiC
%1, DPE #li3 eIz R i3 i v o, ABR D
BEREIELCHD, ERARE 2 kd (T
#13),

INLNEERD 5, MB FionoiGaig] LA
REEMBRICES THHTH S, BRLLUH
WS, MBHFHE HICEROAKICHT IR
Bttt &b b — A~ EBEIZEHTZ L,
Lal, TE~ORAMBFIIIEE w2k, &
UBish A 2 & L AR 12his PR HE
WL DEADT o HARBRMABT, FWHehsH
PLOBRETLIREL LTRAMTH S,



18

E (R34S FEL- 2T N

M358

M Zxi4ERH SN

A BRfEFEME

a4 T Nd EMH iR IEE LT, Bz
@67 niz, 18584 I G. Kihn®Piz k3 L o)
T, ® DR EIE Rhizoctonia solani T% 2 = & 5t
oMENi, EDE, I—0 v B TRE
HRDHLEN, T 2 H TI318914E i Pammel®z
doTRREN:, LA L, Bz hi Rhizo
clonia betae ¥ | 7:NT, TAN A THY x4 %
R & SIWORA D LSk Dugger &Stewart (19
01) Mzt 3,

LA BT MO T, 19024 Jb 3 1%
PWRBIL & T2HW 25D, 2oBoOBEHELx
Wb, 19304ENIL T I SRR RN,
UlEghTna,

e, AL TRFRA ETXTHOREHIHZ A
o, HIBERUMNHOF T, BRLEWFHETR
TLnn—os L THMLNT5, LHL, &5
DRBEREIEDHTL UL, HHBETORLW
HTEMFIILVIZELY, T2 5 BBERN1922
RPN RISI L 1Y, Rhizoctonia solani
12 & 2HPUI LMD 8 ~15%TH -1 1,
% 72, —A%iz £34c0n Rhizocionia solaniiz t 2 ¥ +

A ENDFEMINAL 2 ~ 3%, #1,00057
YINTH-T, 24>, FLr}b, L
BIUANT + M=T Wi & DEEHTIE15%12
ETBIELH2H, Wil 8 ~10%DHIMTH
2LENTWR,

LHEHIZ BT BIEFEOREI B8 RN L 51
EEINTWS, Zhizdiig, Rz a%mizs
SARERRA L, LM AMAIzH B L2 B,

a4 BMD EWOTRHYUEDHDEL LD
iz{2, Guissow o stem canker (= & ) %3 24
W S, S RIFT AR o
WD, AR A SRR 0 BT B 1 BT
B9, Sanford i= & 2 RO EV 35 & r41gia
IEDIRIIN T B Y, a4 T5WH
(= & & Rhizoctonia solani o)) 5>, WENIEIZ N
FTHRAIZDWT, LHBIE & R L2459,
Rhizoctonia i NI AN T 2 REDB AR
B, RO {4 2 0l
BV, WE B2 2 W OMREERS, B
WEMENZ B 2 M, LRKERIC & B0
B yhh s,

—H, bHEIZBITE S w4 ERBHXHIZY

Table 8. Black scurf of potato in Hokkaido in recent years

Area of Area of Area of Area of different infection
Year Potato infected injured Severe Middle Minor
zone zone Zone
ha ha ha ha ha ha
1968 85500 25000 2600 0 2600 22400
1969 82700 25000 1700 0 1700 23300
1970 69800 35000 1000 0 1000 34000
1971 70100 25000 - - - -
1972 73600 34000 1000 0 1000 33000
1973 74900 35000 1000 0 1000 34000
1974 68700 40500 1500 0 1500 39000
1975 70000 36500 1700 500 1200 34800

Note: It referred 1o the data of Plant Disease Forecasting Section

in Hokkaido Agricultural Office
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Fig. 11. Effects of black scurf{ infection on the
growth and yield ot potato.
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Fig. 12. Comparisions with growth and vield of the potatos were planted seed tuber with
abundant sclerotia® and without sclerotia®.
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Table 9. The varieties of potato in Hokkaido (1973)

Variety Behi- Norin  Dansha Eniwa Mei- Hokai- Yuki- Taru- Shire- Bi- Others
maru No.l  ku-imeo kuin aka jiro mae  toko hore

' ha ha ha ha ha ha ha ha ha ha

Ara of planting 28578 20553 15148 4717 3880 547 364 126 116 3l 840

% % % % % % % % % %

Rate 38.2 214 2.2 5.2 0.7 0.5 0.2 0.2 0.0 1.1

Note: It referred to the data of Statistics Bureau of Government
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of the varieties of potato

M35y

Table 10. Comparision with amount of sclerotia formed on tuber

Testing period

Variety ls}L'ear 2n§}r. SrC:.r. -“I)l'r‘ 5“_\1’r‘ (it];, . ?'ll)l'r. 8{1}1“.. 9[!;1. A‘:;;,

Norin No.l 87% 30.4 109.5 46.4 91.0 8.2 131.1 207 97.0 69.1

Danshakuimo 19.0 25.0 100.5 - 17,0 21,9 64,8 75.8 414 58.2

Benimaru 24.3 11.8 - 83.3  40.0 - 96.9 - 57.6 52.3

Kamiyaimo 0.0 8.1 66.2 20.1 - 155.3 - 13.3 37.9 43.0

Kenebeku - 16,6 54.2 62.8 54.5 - - - - 47,0

Chitose 27.3 4.6 208.6 - - - - - - 80.2

Nemurobeni 114.0 11.0 - 70.8  109.5 - - - - 76.3

Ohjiro 44,0 6.6 132.6 - 109.4 - 52.9 - — 69,1

Hokkai No.10 7.7 16.9 33.3 45.9 - - - - -  26.0

Niscko - - 19.9 39.5 1.8 - 146.5 - - 52.7

Hokkai No.16 - - 63.3 106.6 30.2 - - - - 66.7

Yohraku - - - 1206 139.1 102.1 16.3 71.8 94.2 90.7

Hokkai No.18 - - 84.7 59.5 141.0 - - - - 851

Hokkai No.19 — - — 168.3 69.0 5.1  31.4 - 59.3 66.6

Rishiri - — 103.5 53.4 52.7 0.6 57.4 - - 33.5

Eniwa - - - - - 11.0 64.2 158.3 45.0 94.6

Hokkai No.25 - - - - - - 21,4 1247 58.8 68.3

Ahrirohzu — - 8.6 485 57.2 - - - 63.8

Ihsuteringu — - 63.9 5.3 47.2 - - - - 38.8

Average 40.5 14.6 8.6 66.5 759 57.7 68,3 77.4 6l.4
Note: a) is injuly index. Injuly index =3(No.of tubers in every class X Proper indexes)
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Fig. 17. Control of fungicide for black scurf

injuly of potato
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Studies on Root Rot Disease Prevention in Sugar Beet
and Black Scurf Disease Prevention in Potato Caused
by Rhizoctonia solani KUHUN

Tetsushiro BABA*

Summary

PREFACE
Sugar beet and potato in Hokkaido are not only cultivated over large areas, but also have a low
coefficient of variation in yield, and are thus the main field crops in cold districts.  Recently, rotation
periads have been reduced because of various agricultural conditions resulling in multiple outbreaks of
damage from infected soil.
The damage to both crops is due to Rhizoctonia selani KOHN which is one kind of disease from
soils and requires elucidation of its ecology and development of methods of control.

ROOT ROT DISEASE IN SUGAR BEET
Past Studies
The disease was first reported by E.EIDAM in 1887. In Japan, Nakata (1922) first noted its

occurrence in Korea. Recently, Tochinai (1939} and Ui (1960) have described the main aspects of the
disease.

Development and damage

In order to survey the distribution of the disease in beet farming areas throughout Hokkaido in
1964, farm fields were selected from zones categorized according to the degree of the development of
the disease.

In 87 fields the onset of the disease and extent of damage were investigaled in August and during
harvesting. As a result, uninfected fields were found even in heavily infected zones, while infection of
the individual plants also developed patchily and was unevenly distributed even in heavily infected
fields.

This indicated that the determination of the level of infection based on limited sampling was not
accurate. lHowever, even though it was not accurate, when the data from each zone were compared
plateauareas along the Tokachi valley,the Furano basin, the footof the Yotei mountain and the Kitami
basin tended to be heavily damaged, whereas the Kushiro platcau, the southern Tokachi and Shamo
plains tended to have less damage. In relation to the properties of soils, there was a tendency for clay
loams, loamy soils and sandy loams to have a greater degree of infection, while peat soils had less.

* Present Address : Hokkaido Prefectural Kitami Agricultural Experiment Station, Kun-neppu, Hokkaido, 099-14, Japan.
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The course of the development of the disease was followed by monitoring fields in a variety of
zones. The results showed that the disease spread from mid-July to early August, and the degree of
infection at the crown in sugar beet corresponded well to the damege in the whole root at the time of
harvest. A correlation coefficient of —0.74 was found between the root yields at harvest time and the
development of the disease. Moreover, putrefaction of roots markedly reduced the sugar content and
proportion of pure sugar in the roots.

Environmental factors and development of the disease

In order to examine whether any pathogenic organism besides Rhizoctonia solani KUHN might
precede or accompany the disease to promote it, tests were carried out to detect co-existing organisms
by taking sections from new and old lesions. Aphanomyces sp. Were isolated from the root surface at
an early stage of infection, whereas saprophytes were detected at higher levels from the inner lesions
where putrefaction had occurred.

In addition, comparative studies were carried out using cultured Rhizoctonia solani KUHN which
were artificially inoculated at various grow stages of the sugar beet which were grown in soils with
different nitrogen levels. The results showed that the amount of nitrogenous fertilizer and variation in
the method of inoculation had little effect on the development of the disease, but development clearly
varied according to stage of growth at which inoculation occurred and the isolate of incculated Rhizo-
clonia solani KUHN,

The effects of previous crops on the development of the disease were also studied by in situ tests,
and showed that the increase in the disease in subsequent sugar beet of beans compared to that for the
successive cultivation of sugar beet was statistically significant.

These data indicated that the environmental factors in the development of the disease included
effects on the hosts and effects on parasitic organisms, but generally the biological factors had a
greater effect than physical and chemical ones. This might be due to the fact that the disease
develops in the soil.

Methods for prevention

Generally, prevention of damage to roots is difficult compared to that in the parts of plants above
ground, and it is especially difficult to develop preventive techniques involving genetic manipulation or
alternative cultivation methods against pathogenic organisms which causes various kinds of infection
and with varied ecotypes as is the case with Rhizoctonia solani KUHN. Consequently, less suitable
preventive techniques which employ agricultural chemicals were studied. Field tests were carried out
for many years on farms in various regions to cover a range of conditions. As a result, mixing of
pentachlonitrobenzene (PCNB) with furrow soil before seeding and its application on soils around
diseased stubs, was found to be effective in inhibiting disease development. It was more effective in
also preventing damping-off caused by other pathogens in combination with sodim p-dimethyla-
minobenzene diazosulfonate (DAPA) for the treatment before seeding. Use of DAPA, however, has now
been discontinued due to its de-registration as an agricultural chemical. Soil treatment with methyl
bromide was effective but not practical since it is uneconomic.
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BLACK SCURF DISEASE IN POTATO
Past Studies
It was first reported by KUHN. J.G.in 1858, and Ideta first described the occurrence of the disease
in Japan in his book in 1903. PARAMETER.Jr.J.R. (1970) summarised recent studies.

Development and damage

Damage caused by the disease in general cultivation is the reduction of its saleability due to
sclerotium adhering to harvested tubers.

The damage caused by the disease was therefore observed throughout the growth period of the
potato. The results have revealed that brownish colour change and death of buds before sprouting
occurred, mainly due to the invasion of mycelium from the sclerotium which had adhered to seed
potato, and this resulted in delayed germination and an increase in the number of weak shoots. It was,
however, difficult to judge whether the brownish change and constriction in the basal part of the stem,
the rolling of the leaf apex, and browning of the underground part of the stolon occurs due to the
parasitic disease organism.

In the later growth periods, the stolon is not only weak due to invasion by the parasite, but also the
number of stolons increases resulting in obvious low saleability with a higher proportion of small or
undeveloped tubers which have no value. Though the total weight was unaffected, there was a
reduction in the yield of standard potatoes due to the adherence of large amounts of sclerotium and the
production of many small tubers.

Prevention Method

A number of assay techniques have been tested to detect differences in the disease resistance of
varieties of potato. In order to compare resistance in the shoot of the potato, artificial inoculation tests
were carried out in an indoor environment, but the variation of infection during the testing periods was
so great that no significant difference between the varicties of potato could be found. However, a
comparison between Danshakuimo and Bifukabeni indicated a difference in the degree of the disease.

This is probably because the time of germination of precocious or serotinous varieties enables them
to avoid the period during which they are most likely to encounter the pathogens. On the other hand,
the results of field tests over nine years on the degree of adhesion of sclerotium on tubers showed that
the variation in seasonal differences from year to year exceeded that of the differences between the
varieties and also did not correlate with the varying precocious/serotinous tendencies of the varieties.
It was therefore difficult to employ the variation in the resistance between the varieties for prevention
of the disease, and therefore methods for prevention using agricultural chemicals is required. In-
organic or organic mercury compounds have been hitherto employed for protecting seed potatoes, but
this has been discontinued since 1971 in order to prevent environmental pollution. It is, of course, a
basic rule to use germ-free seed potatoes, so that prevention of infection from the soil was the main
aspect studied. Chemicals were mixed with the soil of seed furrows before planting untreated seed
potatoes in the heavily infected field. It was found that this treatment of the furrow soil with 4 kg/10
a of pentachloronitrobenzene (PCNB) could reduce the damage.
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Conclusion

Rhizoctonia solani KUHN occurs naturally as a decomposer of litter on soils but the population
multiplies when the soil is cultivated on there is an artificial disburbance of the natural cycle of growth
and decay. It thus becomes a pathogenic soil fungi whose capacity to cause a number of diseases
enables it to invade the young, weak tissues of host plants, causing the onset of the disease. Espe-
cially in recent years, because of the requirements for improving labor and land productivity in field
agriculture and the increased use of fertilizer, closer planting and successive cultivation of the same
crop in the same field, the spread of the disease and consequent damage has tended to increase. The
means of reducing damage caused by soil disease should principally involve maintaining the ideal
physical and chemical properties of soils and should restore and maintain a balance in the cultivated
environment based on natural cycles.

However, maintenance of a totally balanced system is difficult as long as agriculture is also an
economic task. Thus disease prevention must be realised within economically practicable limits, the
ecology of the diseases and their host plants and practicable control methods based on this have been
studied in the root rot disease in sugar beet and black scurf disease in the potato. It was found that
it was difficult at present to rear a range of suitable varieties with resistance to the disease, so that
inhibition of the growth of the pathogen using chemicals was unavoidably employed. The practical
technique for reducing the damage caused by the disease is to mix a minimum quantity of penta-
chloronitrobenzene (PCNB) in with the soil before planting. This quantity depends on the level of the
population of the disease organism in the soil.

Explanation of plates

Plat 1
(1) Minor symptom of root rot disease of sugar beet.
(2) Severe symptom of root rot disease of sugar beet.

Plat 11
(1) The grades of sclerotia of black scurf disease on potato tuber.
(2) The symptom of black scurf disease on young stem of potato.
(3) The lateral bud growth with injuly of terminal bud of potato.
4) The symtom of browning young stolon.
(5) The symptom of rolling of top leave of potato.
(6) Formation of aerial tuber of potato.
() Short and many stolon formation of potato with black scurf disease.
(8) Normal stolon of potato. (for check of (7))
(9) Production of many small tuber of potato by black scurf disease.
a0 Production of tuber by healthy potato. (for check of (9)
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