LB T R

i

B 138357 ha DML B L, LA EEM
Bo221%%EHTVwE, 203 HL#109F ha
AT, HEFEN TCREERICRLET A
Twh, LiL, JbisEidIEeic ARy &R
JEEICAIE S A 72, BFRICHNEGTRL W
HAGEHETICSA, COLOABEOBEIRES
BB ENEZ EDL R VEE LI fER L0

BRENSTHRT, FFHERED76% A5t T, 24%
AR 5 TV B (v i B RSTA BER A T AR,
1983), JbilEd O FE 2 MWEWIE, ¥ v A1 E,
Ty, UM, T, REE, FvEDa Y
BIUKEHETH S, 03B 5741 (Beta
vulgaris L.var. saccharifera Alef.) (X1t iEE O B %R
AL F - TRl WISTISFEIZHIES v, 18804
s B s A L)k o BT, Bt
AATIdb B 2 72 4 s T v A BIEIR R C
b, 7 A OFERREAELLRESL DLE
AEC, 1950F o FHEIIC S RENICHERL,
1960 4F L F% 140,000 ha % # 2 19814E 1213 49
74,000 ha 1Z3E L, dbig 8 o ¥ @ 4 1F m
411,000 ha ®#18% % hH B L H il h » 1y F
7> ha 24 0 OILE D 1960FEL DA 1E20 F ¥ BT
Hobods, HBEITE0FHEE LY, 19704
U140 F &, 19764121350 F B RicE L (5
i, 1983), 7 >4 A ddbilEE e o FLEpE
Wb ieoTnah,

F ot A OFEEEAB L CNEDE LW iEino
BRI - BEWEECICLH 5, BERoH
DR &R HE, RAEOE &N, WELRR
B EOFIEHEMOERICE D E 2B KE N,
T A OFEGMOVERICE ST, 30HE
PBRiELTWwWS (BARHMEMRA B, F1
#, 1975) . £ OHUZIIH AR, WBE, HUEIRE,
EEBRBLUTEIBHEL YL, RaHEELLLS
TEERENDHY, TOBKRET A OREE
FEDHDIIRLZEDTELRVDLDIZ R 5o TWnh,

7 U A F D KR I 19704 I EN & HIC 2R RS

RBGHE 55605 (1987)

il

L, RMBICIEEOHEEI D TKRKE L, HEK
BTHo720, BAEMBTIET 414 BB
Whfe st iz, £0ROENOKEERBITR
BETIRIAROBR B L OREEREOME, 0
B DMLt ARSI ST R b,

FOER, FHIRKIE A 2 7 H CED Polymyza
betae HIZ L > TEMESNBHFH LW I AL L2 (beet
necrotic yellow vein virus) (242K § % 1 3E{n g
HORETHA Z EAHEL Iz SN FBR - 5
3, 1972 ; Tamada and Baba, 1973). % 7=&IFD
REAEBLUCEEHHICB T AHBRE G
(1982) Z &L igstsh, BEHikOBLIE
FEDPHL SN0, RIFORERRABISRD
L7z, L2ol, RIREORGEIBEHIFOA T L,
HRINZMOEHSBEL B0, $FICIER
BN CHERIEIBIILIARR - HEIFEL o
T&aTWwh, ARFEEDIEA,, 17T 220
HI—0y NEERICDEELTEY), 7oA
BLORKEZBEIIZ-TWD,

FEFFI70ELLR, 2HRBOWET A V2D
WANETH D Pbetae DEEMEDTIL, 740 R
L OBAE, BREDLEMG % E, Pbetae DERED
FREHE # N HEDS WL LT A 720122
DIFFEEAT %R > 720 KWL ZOHRERN $ &
HILDTHA,

RIWLOED Loz, KRR g LR
Wi THRHE, CBIE2H - - R BERTHIZHE
HFeEd, RXFEREIETAEEM AR —EL,
FMRFHEFEERRZEL, L EREREREE
BIZFHAAAE A, AidbiEA Y AR EERBRGE
Egmfdt GRduiE=4%RXE), BHRKE
B RERBEENMI AR DIBMA M ERE RS
B, AU S e 2 S R R
BRGK GIRAERTERXSH), dtilEr
o R SRR R AR R AR B X okl
VIR BEFABE T MR AERAELIIE. S
LTS,
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¥ 2o el L R R ARSI 7E R K
BELITEARHIEE O D H 6 — B FEBTE & A
WKL, TXELARRIHERHEE, B
ARG LOVERIZ G 72 » TR ARZ ZBIS & IR

Bl & TH 700 IR Z L (BILiEE TARBR),

AREERKX BILRR) 8L UFRER 3HXA
FA XS CIEESHE L Tt
BV AL RREABRSGRE L LT, AL
BLUOHRFEBRICIILBELPREXABRS R &
LCEnENIER 2 TRE L THEY AV, &
HIlEBEK (BbEy hREEARY) B
UHFERFIB K (BRAuiE 7 b R ERERy), 7
B R e il T b RUR BRI TR
RelLTeghnzntise o JRELHY), HELD
EH % &5F o CTIHW 72, JLimERFERFEEHHIZER
B+, BRARFILipEH RS = BihEdL, it
M ER RERBS e R BEARS N
A4 F—BRAR), BAKEAL#ERERE AR
Wim B R A E ML E Rl LRI, FSETA
FERAH S 2 A E AT B L, AAMRR

MR A AL R EEAT R B R R MR 1,

JLiEEEF RS v 5 — BREMRRHR B R
PR I23, SPRS ORI JHE L THIRE, £

e ZBE, SFEOISHNETHEV . I 2y
CRBOEYRTLRETH S,

2 5 TedbimE A R R B e R
BRBHERK GA=ZFmkatt), TEEIE
NEALEHR R IE — K GRAGEE VAR B R,
A3 LR AREEHR KIS Z B G (GRdb iy
SEE¥REBY), LEEEERXSTALRIH R
BN BREEARRMEE FEHF K, JtfEr bR
BERBB LR REINEK & 3 — 3t Fe*
EHL, »OMEEIT LICB W THA O ZRE,
THHERTEV 7, BAEEERE S L OB EERIC
SWTIHENSBENRERA, x7 LV TAE
HEXRE, JeimEsEgR SR B LR
FHEBERASHOF L DKL ZH % THY
7o FroAvEE AL R B ERBRERTFEERE
B iEt, FpeEEHTREK GREmEaER),
[FERRE B KGRI, AR, duiEsr
ot 2 RER R R RS E T 2R R IR 5L,
e BB EER, FEERRE TUERTF
KB L UOKHSERICEARFEET LS RO T
BHETHV 2, BEOF L3 LLh o BELE L
LiF5,



JeiE REARBIGME  $605 (1987)

1. BE 1 o #of 52

% IRBDRH

FHRFOFBILEERS (1970a), #iR - 5
H(1972) BLUMIR (1982) & - TFEL (i
BERTWE, Bit, EHRERIEHRTH D2,
B AL AR KO T, FOMICER HEB &
VEREILEET S, BEREIRDIRCRDOULEE
Hwe, hiEEO—ENE T o AHETIE, 6 A
THIAHORFICEROBRICERAL, Kb 5
WIRERBCAET SISV, EAOB LW
BRAEFFEIEL, BT 5, MEERIGER
EERIZLbDE L, EHHFELIERTLH, 20
SERERIZ IR » R0 S5, £FRPT
BAkEALD 5V REREERICEIET 200D
b BEILERZ—RIIRLECAONLR
MTHy, FICEFHH L SRPICEETH S,
CORERKIZETOEEIREL, koEL TR
TAHDT, BERIMIHDONLIMIELSD
#t, HHVIEERBIR SN LEL, S OER
ILE O ITRE L B, DHET 0BT
DL FERFPRRC, BV THHMIID S,
F7, BREROEFIZE I AL v A, 7
YHBEUHY Y ARZIEA G, S DR
B I UOEEICOAFE]L ~ 3mSR S %
bbb, EREILILZ ) BRFOR D FE
MLRERERTH Y, FRIFOFIIALNE D
ENLNH, BEEEITRRICES TRV, IR
DEALIKREROEIIIRbND EELH B, %
i—HoEOHIIH b, HLL 7 ERITE
FRRIAICIAEIE T B, FEIICE L WER#EILE R
LR Z GEFRF CERAL THET S

(Plate 1),

—HE I O RIE O BRI FEFCHEER ORIE
W & Cercospora beticola) B & VEMIF FERE
Altamaria altemata) 77U S BRTABH > 5,

B2 4 & T OMMEE CIRIBHEZSOBEE A,
5, FERSHERM, f5IGBEHELAEIRA S I

bbb,

I 3R A RIERSH bR AD I L, B
DIERIZEE L THIR D # 5 4 & R R 0%
BTH, —RRICHERIRE LB TR
MRS F I AT LD EBIRTE L, BRI
S CRRGe L 7oA EARSE I, AR 2 & CHIMR 2T 2
YARTB (FH, 1973), HIAEAZF )AL - ER
TR AREL LITh R (, HERITHE
fo g 2o BEIc 0T 5, BEMAKIEROLNE
AHEC TN F 2 ERE R R BV 2 EARASE L
CHIK 2z THARL) SEIRE 2 0, ERLHEH,S
B L, MHEEDADED (Plate 2, 3),

—HIZE ) MW R ERE GREHE -
Aphanomyces cochlivides), ARIERR REHE . Rhi-
zoctowia solani) (ZHEIRT B 6 DAL,

PRAEEEE T RS0 B 24 » SR A BE
L LS, ZORMROBE - BIEAIEE
Hbh b,

EFO5RROREED %

Z 9 MURIE 19724 (/R - =3 (1972) 12 -
THEHENTIRETH 5%, RETRDVISAKIFED
RAENRD SN OIE, 19654 2l IL T I
BT AARHFEER ST 5 - T2z #8E
FTrHATHo 7 BHS, 1967), FOBERK
1968 F I TH AN~ EFRMIZ LD LR
(HES, 1970a), 19704 2z B HIZ S5
L7 MEFEIARBOBERIAHTH - 72720,
EEERRE 7 v 10T o1 DREAE
HEARBRS N2, 19704822 E 5 L 2R NI H
Whicds s h, HHFICBDREHIE
AR E I 20 (PlEah, 1972
Av R - HEt, 1972), 19724 LI R4 3
WL, Lal, ToHkbIHR, #EES L&
BREPRERE Bbh s LR MARD LR TV DS,

RIS ¥ ) 7 TARBICHEL L 72 Rizoma-
nia &IFIEFNDIHHEHNE SRR T 7,



PIEREL D F A FIRBO T AV ABEANE, Polymyza betae Keskin D HEFE & BB ICBI 4 A 1F%%

Rizomania 13 1950E XD FEHD S 1 5 1) 7 O ALES
WBWTAEBNELIHY, AR, Bk,
THRBOL TR S h, HERDSBEEL, By
PED KT+ 5 ERARBO 7 4 A Fid e LTH
B2 7% o Tz (Koch, 1967, 1976 ; Bongiovanni,
1973)

Rizomania D3EESAIE, 1% 1) 7 Tix19644F
WZALERLS, PRI 2 OERNTHIOHATH o 7247
19714E413 7 v A AEFED66% % oo T 7 HUED
W HILEDSRzIER, FRLmIb I
LB 5N B X S IZ% - 72 (Bongiovanni, 1973),
# D% 7 9 » A (Putz and Vuittenez, 1974), F
4 v (Hamdorf &, 1977), Z— T X 5 ¥ 7T
(Ivanovic &, 1978), ¥ ¥ + (Kouyeas, 1979),
V— <=7 (Codrescu 5, 1981) Z 4 X (Hani
and Bovey, 1983), # —Z + U 7 (Krexner, 1984)
DEH, T AYAEHKE (Duffus 5, 1984) B
O EARIAE (Gao », 1983) L Enb
KBOREDFREIN T VD, HiIZIg—1 93T
BRAETREEATLRL, 1983FEHARKOFEE
Bl ALY, 79X, A7, A—X MY T
BLUF T 526585 450,000 ha i2ET 5
EEnTHBYH (Richard—Molard, 1984) @ 5 »
HAHELORELEEIILZ-TWA,

#H =

FOMBOPEITHEE, RES L OBEPHES
R, £RMToNERERNTH AL HEHS,
1970b ; iR, 1971 a ; F4, 1973), F 72#ERED
BATHIRPESOF L WET 2L shTwy
% (Bongiovanni, 1973 ; Koch, 1967 ;¥ H &,
1970 a ; ##jR, 1971 a), Bongiovanni and Lanzo-
ni (1964) BLUER (1976) &, KERZO X
IR Z A EHERKORBSTERoOBEEICL -
THEUAZRIZDIDTHS LTS, L
L, RECBITAZ YA N ADBRERELHELD
BREE S s Tw i n,

BmS (1967) 3% 5 HEORBREEIIEE,
BEE, 7 LU YA, HLORPASTHEE N TS
k%AW, D Ambra (1967) % Rizomania
RERHARY) O BIZE 2 5, Pbetae DIEFx T~
HADREBLUEBOARTSH D, Pbetae 17K

FLTHMERICIEREZEN 2, $2RHM
WA A Y P VEERROEIMER D bz h o 72
Lt LT A, Rizomania BIREMKIZBIT A4
HZEE, £FIC BT LR RE 2880,

pentose phosphate [F|EF DRI H L VDO F L W
HE (Magro 5, 1975), W¥EG R & it A v X
W —EDOWEHET (Macri and Vianello, 1976),
AR, BERT A7, P OREEO GO B
L7 IVBEAROBEF LS LEI LTS
(Vianello %, 1980),

BRI

A4 #1) 7 Tt Rizomania ®JEK I EWEAHT
& o 7275, 196651210 CTARBIZBAIIRTETK
Lo TSN DEYIZL D 2 L 2RIBE LT
(Alghisi and D’ Ambra, 1966), 3 (2 AIE D IH
fEA DM Polymyxa JETH 23804 < Bge L T
52 EpEM N (D Ambra and Keskin, 1966) o
175 ,Canova (1967) {% Rizomania @ 5B A A
L2HEHD Y AN % 5HEL  AKFF I Pbetae & F
DILDIDORMEDT ANVA (A) OHEEIE
ZAr X S THEUBL LW EHE LA, L2L, £
DHEZDTANAET LHERA S50,

BATIEERS (1970b) 25% 5 BROBEL
A EREAREEL TR b ATV CEERE T
BE, BEPTEIHEHBRTAZ Enb, ZOWE
DERICBEDHEG L TwhH 2 & Bl ighs
Lize FDHIDIBERA F U TIZREL TV
Rizomania & [/ U &, HHEEOHMIB I F 2
Polymysa betae Keskin O F A4 # 588 7= (fiR,
1970 DR - 53, 1972),

—7F, EHS (1970) 3% 5 R 0 =R &L
KD SR ANZAETHLL, SOV
EEIRROBETHL 2 L, BIUFOHENE
PORELFETAINVATHLI L EHSHIIL, 7
YU Az FHEREILY 4 Vv X (beet necrotic
yellow vein virus, BNYVV) %% L 7z (Tamada
and Baba, 1973), B2 Z DIFE Y 1 )L 23 P.
betage 12 & o TN SNDL T L L 2L SR
{Tamada ©,
1977) o
Tamada and Baba (1973) ##EL70H, £

1974 . Fujisawa and Sugimoto,



e RERBIHE #6075 (1987)

IWIFDO T A VA (BNYVV) 24 % 1) 7 (Faccioli
and Giunchedi, 1974), 7 9 ¥ A (Putz and
Vuittenez, 1974), F A v (Hamdorf &, 1977)
BEUZ—T25Y7 (Tosic b, 1978) &3 —
0y /Y% H O Rizomania 72> 5 bR - SEES 1,
N5 R MEFENICHL BADBNYVV LELTH
BT EDHEZ S/ (Kuszala and Putz, 1977 ;
Rana 5, 1978),

Tamada and Baba (1973) O #MmHF 2 X 5 &
BNYVV i3 Tabamovirus group 2 J& 7 % §§20nm
ORKK T, B3E 320 adsh, ST
65~ 110nm, ¥ F A% 270nm, KR T ¥ H
390nm T& %, HWHEEI TR TH ), HEH
P27 7 FEREICIRS N, v A v 2
W DI FPEIZ65C ~75T, WHRTE 1210443,
T RAEMEE20CC5 HE, 4 C T3 HMEETH
N, M4 BT L & 4 Vv AEHIEEL
CART T 5,

Tamada (1975, 1976) & BNYVV @ 7% 2215
EREDRL LRGN HH I Ex RH L, BB
VT OEEECHbNIRHBER A S BNYVV &
CR, CS, YS, NS ® 4 RfEIZ T 720 2D 5B YS
FR R bIRE A <, BB EIRE LA IR
YREBT A, AU A VAL LKL, 3
DRGSR TMSRY, B FRTETANT
DM - TV DA, FRF Y 1V ZRIKIZ
FoTERLY, CREKIIESTELHT, YSIEH
105nm, CS 3#65nm, NS i3#65nm & 90nm T
LHELTWE,

BNYVV O EHE B X UBBEOFEEE IOV T
i3 Putz (1977) X - THEShTWwE,

BNYVV O #ii{biE 2> T id Tamada and Baba

(1973) # X ¥ Putz and Kuszala (1978) 12X -
THRESN T,

BEIR - A& (1976b, 1977) &, 7% A YW
DIRIZBNYVV EiHEEET A Z &0k - T, M
WOz 4, BEBLXUEOERELR2E, 29
B OERE BB S ¥ 72,

) WIRO MWK &5 6 D BNYVV D&
HEIZ2 W T, Dip EB X UHEMBEEICIENRT,
REEEL (FcH - £H, 1980) & X UFELISA

@ (EH - &M, 1982) WO THEORHNH D
THhHIEFHLPIZENLD, TRLEHERAL
AL S E AL AT

Polymyxa betae

Polymyxa EH AR EM O % 2 75 ¥ H
(Plasmodiophorales) @ % 2z 7 4 ¥ #t
(Plasmodiophoraceae) (ZJ& T AT ZHEETH
A (AN S, 1978), Polymyxa ¥ Ledingham
(1939) 2 X - Tk h, AT TP grami-
nis Ledingham & P. betae Keskin @ 2 HE 25 H &
NTWwb, MEOREIZIKELEREIZ VD
BEHAIELY, Pgraminis 131 2FE P. betae
37 AR oRIZEET S (Karling, 1968),

P. betae OMBEH AT L <, ALiEE TRBIED
DOF WA OED, FIWRBOFKEL A
TwhwihiEd» S bR s Tw b (Fujisawa
and Sugimoto, 1977 ;##iR, 1982), F 7z, #LET
{3 Rizomania ® ¥ £ E O &2 » 1 F 1) 2
(Macfarlane, 1966), — 5 >~ K (Stachyra, 1969),
7 4 » 5 ¥ F (Habibi, 1969), # + ¥ (Barr, 1979)
7 A ) 5 A% E (Langenberg and Kerr, 1982)
B XUV F— (Duchenne, 1983) % &2 5
FEanTwb,

D’ Ambra (19672a) X UHER - A& (1978)
AN IZHET B Polymysa BIE 2580 T
Wh, S AR s bR NI Plymysa
B E F#FHAS Pbetae & Btz B & LTV B,
REMFFBIZ > W TIEEL (RO T e,

i Barr (1979) A F 5 O&KM» S 7 HEL
7z Polymyxa B OB I AL L, P u¥n
ETAVRREMICEFET ARG T A ¥l
THWME G o5 LB L L, BiE & Pbetae
Keskin f.sp. betae Barr, 1% & & P.betae Keskin
f.sp. amaranthi Barr £ T A2 EREL T b,

HRTLHZFIMBOREMOLIBIZEF LT
FVYB XU XY I Polymysa J& B O G At
AL TWwWA (fR - 545, 1972), L2 LK
A T A EAEN B L OB W TIdEEL
(ARG ATV RV,

P.betae DTEEFPHIX, Keskin (1964), #iR -
FH (1972) BX D Ambra (1967) % &I &



Mz F A4 EIBBO 7 AV ZAESE, Polymyza betae Keskin DHEFRE L BiRIZ T 5538

STHES R TWAEY, FEHOFILICOWTIE
FLANGR TRV,

P.betae O HET D EGHEAZIE Keskin (1964),
Fuchs (1966) 35 & UF Keskin and Fuchs (1969)
Lo THFEBIETH L (NG TV D, &
7o, BRAROREEE L EET 9 B L UKRIRKE
TOBLBRIE I #EET O ) L#EET ORME
EIZDW TR EFBEMEECIHEMICH~O TV S

(D’ Ambra and Mutto, 1975, 1976, 1977),

P.betae & BNYVV & DRAfk

EH - BE - B (1971) 3# 5 RBoOFHE LI
T A %K, Pbetae &7 4 W ADRESH
NTAER, BREAR O SRR Y 4 L R
Pbetae " EFECRA 2, BICRFERLERL
TH37: Pbetae DELET % 5L KIZOEEENH
B I & %Dz, Tamada (1975) i3 Pbetae D
EFPUREREY A VAR T 258972, Fujisawa
and Sugimoto (1978) (XTEIHAR 2> & 12 I THIEEZ 5T
BEL 72 Pbetae DRIRBTFHROBEFEICL > T A
VAQBENRD L HEL Twah, Stoky
5 (1977) FEBARD % 12 BNYVV FLF % 320
72 & 4 L, Fujisawa and Sugimoto (1978) 2
RIRRL TP BNYVV & LWk % 3 72 & iy
LTw5h, ZHiZx L Langenberg and Giunchedi

(1982) 3 X UF Giunchedi and Langenberg (1982)
i3 Pbetae D3RG L 727 > A HARAER O Y 1
VAR T % ETHBE T2, BNYVV KT
REHRRICRABEEh o2 LTWwA, TALHD
REOLH»PTHEEEX/RL T OiF Tamada

(1975) 12X BFEETHD 7 4 N ZED L H DRI
FTOHXTHB,

REIRE

ZIHRIFORI[ICHE T AEEER & LTidt
HpH, TEASBLVREIEETHALL SR
Twb (Koch, 1976), #R (1973 a) 13485
RIELEN LICHER LA, B HECE
LD pH 7.0 ETHML A% E LTV,
A5V T7BLUPFFA Y TH Rizomania DFEAE L 72
MO TIBEIFE~HT VA IEDE I HHE L
8N Twb (Bongiovanni, 1973 : Koch, 1976 ;
Hamdorf and Lesemann, 1979), L 2L %45,

T pH O EH T 2 ATKBEEM ORI L - T
Pbetge DIEFIEE B L ORIFEHE % A BIE
KoWTRBEHIR TV RV, K (1971a) i
HHREHIOSRE, BHHONPAKERXETA

R BMENE B ELT WS, $45Y
7 O Rizomania b =)l FIEOEM L &, B
HHFICERT AR H S E SR TS (Koch,
1967, 1976 ; Bongiovanni, 1973), 7272 L 4 % 1)
TO—ECix, BEIET 2Pk RFOMIZ G
Rizomania ¥ L 7=6I05H 5 & v ) (FH,
1973), Koch (1967) X P.betae O S IZIRE H3AK
HWEBRLERT L2 L LTV AR, #IR (1971
a) BRIFLTHEHLTY, FHBOBEIRZFD
BORRE - HEZH L NEEN 7L LT
5o

DEDEHZEIRBORERED ) &, P,
betae DIEGAF IOV TIRAHD AL,

P.betae DIKIRIRF DR

WIRREF 0 5 Stk & BFEIRICHE T A A
72wy, Habibi (1969) &5 & EFExFHEHLS
g7 UM, FEEEFECHEPARRERICE -
TRIFTH D, #OEFIKRIRMT OBk
PEBTHIEICLBELTVED, ThiBEH
L7 720,

Br B &

BFHtoEFcE, maEE (FRS, 1975
IR, 1982) B X UMLFEANIC L HEAHE (M
R, 1971b) %R IHEL MR TWE, /2
FHEHICL s THLRMmEEH s s (MR,
1971a, 1973a),

—7, MBI BRI EIIEO TH L wE
AT\ 5 (Bongiovanni, 1973 @ F3#, 1973),
4 %) 7 CEE ST WAL, k%
BAFAZ L, BEMERELEETAZ L, WL
DBEYSTHILR2ETHE, LPLINLIE
AIEAEEICESE L T ARl R <, A5
HMIZAF L CORETOMENHL L SN TS
(Bongiovanni, 1973), FKE ToOFEAYNT K ITHE
CHEPBRBE TS 2 L I2X - TETHEER
ENABIEPFHESRTVWALDATHA (HEH -
IR, 1971), HEHIPFERIZOWTIZA ¥ 7T,



JemE R ERBISRE 60k (1987)

BAEAF VA B I D-DHDOIHELSHL I &
nTwh, Lo L D-DHE, 6004 /ha fEAHL
THNHERR D 7 > ¥ 1 1212 Rizomania DR AT
b b eV (Bongiovanni, 1973), JbiEE T L
D-DHNZ X ARBHEORKA D STz, 4 4
BLU 6L/ a0fRETRTDLEREDILC,
BIZEEM TR ES s E L Ry (FH,
1973 ; EH 5, 1971, 1974), %8B, 41 # V7T
B Ay VENZ X A RERAEAE R Y
RL7-EHE SN TwAhH (Ghillini and D’
Ambra, 1971), Jb#EE TR TR IR TV W,

HRGICR T, FETOBRYLEI XD £ 5 RIR
BHERE TS D, ERNREREOHE S
CEIThTwh,

LLE, P betwe DEREL T 2% 4 F 5 HIBOF
BT ABEOMED S b, ABREICEEDDH
HHLDIZOWTORER L7z,
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I. %) MWOFEAGA & HE

A. BEDH

Z 3 MRIFIERTICRL L 72 & 5 121969 LIRTIC b+
BB LUHEITEN 2 EO—FROMHIZSEL T
WAt (HEHE S, 1970a), 19704E i3 dbiEE &
HIZERE R L0, T8 RERE
FElle o7z, LB TAEHMHEG ST L O
7219704 519724 F TORB O AT L 2
g (3, 1973), 19704 o F8EHFE 1349600
ha lE L, £EMIIRBOLNT, FORESH
FHEE T A N ATHI400 ha, BT EN K
100 ha, # O 7 ZTEMN % &+ TH100 ha T
Hotzo 1971F I EE LTHT 2 XITEHNOHAE
MR L 727280, £ TH0ha i L, L
M LEEB L OBIRDTENTORERKAIZHA
ERD L e h o iz, 1972F O BII A, 1B
B L UOBETEAIFERT, 2B TH0 ha
Th oo T ZTIH1970, 1971, 1973, 1974,
19828 L U 19844E I BT A Z I BOREST M %
W, BUARFEORE L 2O, B
2L ORIV THET L7,

1. 8E-LRBAICHTB
REDH E T ORIE

1970412 % 9 MMAEN L, FricfEITH
PICEE LRROBE L, RAEH
PR & 22 aiRic R4 Lo o+
BLEM AL ML LD & LT,

T RO RAEES 1540 5
2%, 71 OERDSHI0cnBEN 7-BEE O
HEH 5 ~10emDIEL SR L & CHRE T EY
F L7, BEHLET v 4 BREF O 042
BELTH ME2rHLHEI L, chbotiE
DOpHIEH 5 ZAE BN pH A —%— (BIXM—5)
TAREEE GEL1 1 Kk2.5) oW THIEL .,
B BRSESLOCEHEAES X MR THE
Lo BIZIHhGOTEPSEY ML 22HIR I
Pbetae DFEEB LU T4 V2O BHFAETOME
W,

BIE & Pobetae DEERE BEcBI s %
IRRORBIROF ML ZEIROEACEIR & RS
WOBMENSHEL, WHESHL A2 THLLD
FRBEAE Lz, HICRIRL—Ho+iEs
1/5000a 7 7 A M8y MCFTHEL, 794 T@
Mivag—~, 2HBEL, HI0BBIZF 5HH
DR ORREF R0, B BAATIEICIE pH »F
TOREIC DL ITREEAI VT A2 RIML 72,
Pbetae DEFEFLEE, BBBLU LR b
LEREL7-7 w4 A O L KgEwL, 527 v
/= MVHICEERZEL, 0.1%3y h T h—
brwiz, 72U TN—F 3BT 2 Vil
THREB L0, HI0mOE S DL D20K %%
BB CHEL, HARE Y Table 1IRL 23

Table |. Description of severity of infection of Polymyxa betae
in rootlets of test plants

Infection

HMEHE Severity
I3EE - A 19704 1 -
LU RBELITERORT > T

A MMESRIZIAPELSHI0A L

M FIWROFEOHEEF~72, T+
BT & HT0%ED T v 1%
MELCHE L, TESEB LY

+++

No infection.

Plasmodia are only observed.
Resting spore clusters are observed in a few rootlets

and they are not mature.

Resting spore clusters are observed in some rootlets

and almost all of them are mature.
Resting spore clusters are observed in almost all rootlets
and all of them are mature.

P.betae DEFEZFT0
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Fig. 1.

EIZLDKRD LT
#® R
19704F 8 X U 714 ST
BERNOET v AMEHRICES
RIFDFEAE & HASTHER, B[O

Occurrence of rhizomania disease of sugar beet at Abashiri district in Hokkaido in 1970.

O 0% of fields affected, (O : below 1%, M :2—5%, ™ :6—9%, D :10—20%, @ : above
20%. ,

Table 2. The incidence of rhizomania disease of sugar beet
in different culture methods (in 1970 and 1971,
Abashiri district )

Culture
methods

AL 2 M OFRE CISHHTAT IZ

No. of fields | No. of fields that
investigated

% of fields that
rhizomania occurred | rhizomania occurred

oo, F09H B1970FE D5
A3 Fig. 11 ORT L B D 137HHE]

Direct sowing
Transplanting

37 2 5.4
152 67 44,1

F191%, FEHNO 7 v ¥ 1 H¥g
HIEDOHK 2%, T1HE13 9 THHTH45%, 5794 4
BEREON0.5% Th o 72, FBAEMOEITAER
(Plate 1) (13ERAREALEIAHNT0%, MEREIHLH
20%, FERREILR, FEERZH, HIER RN
NENES% Tho7oo B, ERIILE E 221245
ER L ELH E OB EEROE L AR,
RAZEMRET & 2 O FB ORI 2 & BEA 2
M L7z % ) R0 SEMSB L 3RO BE
BRI O W THENE E R AR, Table 2
RT LI, BIREERE L ) AR IOE
B E L Evon, RELBHEERETL, £
DRFIHORBENRAE B &, FA—MADOBE %

TCE- 2N &G0 BEFLIELITRZITO
7oo BERERO GATITMET £ /21303139 — (12 AE
THIENE D 572, B EORERED S 5HE
HOFREIBHEBEICRE LD L EES R,

Z HER19706E 1278133, 19714E12601385, &%
1BBEDEIHIZ >V THEEH I OBT+FE L 8
B, RIRORE LB XU LS OBFRE
BOLN Lo on, B LOBR S IERLHE
FHAFED SNz, BB Table 31I2/RT X542, &
IRITHEE NIRRT 3 & RS RT O ph Bt &
WACHER LA ER L, BiEskL, Tl
WEaEEFHICHC S SIIRBOS L H,
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Table 3. Effect of soil samples used in nursery beds on

the incidence of rhizomania of sugar beet

r—%h PORKEEMBLEITRAL
nTshH, HEPH P E» -7z, T 72,

SEAEMCRAMO T pH Sl b »
572e TOOITIEIRB MM B
JABEM LS LM IED pH L AR
BAEETARESYERL 7, TOFKHE
W Fig. 2U1ORT L9112, £3MROR
HpBRe SN E S O pH 2%6.2
MEE Mot iE pH #56.8LL LT3

5 7o o THlO 13 pH 255.0LLF ¢

Soil samples No. of fields No. of fields

from examined diseased

A windbreak 1 0
Meadow 2 0
Hill 6 0
Border of paddy field 1 1
Near bank of Tokoro river 12 1
Upland fields 71 20
Near bank of Tokoro river 23 21
Seft::lltr;%y]?%(oi(;gn?if) sugar beet 17 15
do. (Bihoro) 5 5
Total 138 63

HoTHLHEHT®pH 72620l LS
R EADDL I L H 572,

Bz, AR LII R o Tw B 7- 0058 %
HASERS SN oW, (IO RESR &
FOBRE LD, 19T4EIZEIBOFREE
MO % 20 & ENRHT & FHBHT O£ 1 4 #E L,
IRER D A5 & Pobetae DIHREE, B L
B pH ¥ W<, FOREREIE Fig 3 12HEKXBITR
L7z & 9518, BEREMEKO 5740 12 KR ASEE 8 ~

20m OFERT, SBEETAMEI0~20m DHFIRTH -
2o THODMMIZBITHZIMIBORA L 115
pH B X U Pbetae O OMIRIZ 2ZEOMTHET
B b, BREDDOLE Do 85O 13E pH 12
5.0LLF (EMR) $7:135.30TF (B8) ©, 2o
WA EET AT v A MARIZE, Pbetae B3
ELThuRwprIidEo Chir oz, RS
BE O T pH #55.2 (ER) £ 7:135.9 (&)

About 120m

B.-
™ ®
o
g 7 ® ©
2 o0 -t oy Jovon nthamt
: o 107 o8
- 50 O e e
T 00 ®
g OCb‘ &o QQ
N o, qe o8
| e ©
T T 7 I

Soil pH in nursery beds used paper . pots.

Fig. 2. Relation between soilpH in nursery beds and
main fields and occurrence of rhizomania
disease in main fields at Abashiri district in
1971. @ : rhizomania diseased fields.O : no

About 120m — ——
T

@\Os.og :
Is.2(+) :
3 6.7(4) 8

A field in Bihoro

Fig. 3. Distribution of plants infected with Polym yxa
betae and soil pH in fields showing ditferent
severity of rhizomania disease (schematic diagram).
O : healthy sugar beets. & : slightly diseased

sugar beets. @ : heavily diseased sugar beets.

rhizomania diseased fields.

Figures indicate soil pH. Signs in the parenthesis
indicate severity of P. betae infection(see Table1).
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Table 4. Occurrence of Polymyxa betae in soil samples from
different depths in three rhizomania infested fields

$35.3~6.7 (GEM) F7:116.8~7.2 Examined soils iuegdarasbeaettessieillln'isn‘
(%I' E) T, P.betae O FHEEEDL . Depth pH Occurrence of Severity of P. betae

Localit :

B o, BB, ERETOEEH S ocality (em) |(H20)| rhizomania " infection
° ’ 0—10 (6.9 + T+
EETEMIZ S > T, 10—20 | 6.9 + ot
RIZEIBIFEREMS v oHiE Kiyosato | 20—30 | 7. 3 + ++
30—40 [ 7.5 + ++

e . - %))

SRNTEREL L 72 BB D v TRIFR 10—50 | 7.1 n N
EFITh o 7-4F, Table 4 1233 0—10 | 7.7 + T+ +
LI ESRIBORIFS & U Pbe- 10-20 17.°3 + e

o . R Shari 20—30 | 4.6 — +

tae @%ﬁi*ﬂig‘i—ﬁlk %‘éi@ﬁ?f)‘ 30—40 | 5. 6 _ +

LEEDE» 5 72A, HT50em?+ 40—50 |5.0 - -

. " . 0-10 | 7.5 + +++
tﬁf %)—P.betae @FIQEE%I)*E‘}%@ 10—20 7.7 + + 4+ +
BIRATRRD STz, Date 20-30 | 7. 4 + +++
2, timEEMICETD ﬁ—g g; i I:

REHHE TOBS I

T BRHOIKRIE T A L R reamed so! : - B
A a) The seeds of sugar beet as a test plant were sown in soil samples
(BNYVV) & D48, Pbetae

placed in clay pots. The plants were grown in a greenhouse at

DEE 0, ETICEKEON
B LR L OB EHS I P

20-30C for 2 months.
Occurrence of rhizomania was determined by symptoms appearance, +

:rhizomania symptoms were observed, -:symptoms were not observed.

L&) &Lz c
RERE

AR, MIEORN, HESYT, IRWLE
DREIFARE, Pbetae DFEARFEAIHO HikZ
L 70,

ELISA {12 & % BNYVV D #H A FREL
TEHSHED Z LT v 4 MIfRI2 D> &, ELISA
EIZED AV AOME %1T7% - 72, ELISA 3
FEM - M (1982) oLz, BIHHE
b L A RE 3 @ B 82 A AR 50mg 12 0.15 M NaCl,
0.05% Tween 208 L U2 %KYy F
YEEL0.02MY) Y EEEE (pH7.4) Smi |
Hpb 1 g Nz TS THIICERL, +0LiE
A L 7o, BE IR BNYVV HILED 7 —
ru7y) 1 pg/ml Tw4rasL— b (B
. Dynatech Microelisa) @R DOEBEMH %#37°C T 3 B
BB, ¥—207) r 2kE S8, IR
MEBOLEFELX ANTACTICHME:, 20#%
SO0 ROBERE A Y —ryu 7y v & T
37CT 4 K, RWTEBEREE Nz T20C T30
~600 BV RmEHIOWT 2R~ A 707V —

Infection with P. betea was determined by the presence of resting
spore clusters in the rootlets based on Table 1.

N EERT (MTP—22, Corona) TiE405nm O
WHEEGAEL o BRITAA) 74 R 7
7=, BELXEEIP—=btu 72 VB
2F MUY AERHV, FBIZETA VT —
DT H A FRERE Y F v, She il T
IEL7-fEA0. 1A ETHhiE, BNYVVHEELET 5
EHELZ. BB, BNYVWHLY -7 uryrh
LOBEREEIY —ru 7)) v iddvigE v P g
£ THTBEE» S5 E N0 TH D,
T RIRRE, TES I RO EER R Y
s L CRBESHO T & - TITR - 720

# R

973 B L O TAECEBEUZLTOO b, 13%
POl AT #4324 D MIZ > W T Z I B ORE B
LT B A28 B Pbetae OFEREX T
o 7ofEF, Table SIITRT BN ZIRBORLE
A, BIRB LI UHEED 3STFENICRDO LR
720 F 72, Pbetae 9K & N2 2RO
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26%, 10 TERIZSA LTV i, Table 5. Distribution of Polymyxa betae and rhizomania of

NS OFRAMO HEHACFH &5

sugar beet in Hokkaido

H B X U Pbetae @ﬁj\#ﬁ F OBRIC Districts No. of field; No. of fields that No. of fields that
- V"C*ﬁéﬂ' L7 %t% j:filé pH r o examined rhizomania occurred| P betae was detected
A - /Ma »

e R o 5 ) Hidaka 1 0 ( 0%) 0 (0%)
B ELEENRO SR BID,  Hivama 6 000 ) 1(17 )
Fig. 4 (/R T L9142, ZHHRNEE  Ishikari 7 060 000

\ . oz Souya 7 00 ) 1 (14 )

I pHS. QLT TIRFEA ERBD S L 9 00 ) 4 (44 )
N o725, pH6.5LAEDSIEB Sorachi 11 0(0 ) 2 (18
%i}‘b:%(&y), pH7.0J«J\_}:’C‘\ii¥/‘] Ru{n(_)i 12 00 ) 00 )
. Shiribeshi 14 4 (29 ) 5 (36 )

60% DHIIZEED BTz, Kushiro 15 0(0 ) 1(7)

F f:, P.betae @*ﬁﬂjiﬂ]%“{ﬁ\‘i DH Kamikawa 16 00 ) 6 (38 )

Vo . . i Tburi 29 9(31 ) 7 (24 )
590 FTi26.9-17.5% TH - 72D Tokachi 43 0(0 ) 3(7 )
LT, pHE.OLLEASRAML,  Abashiri 154 26 (17 ) 55 (36 )
pH7.500 L Tid100% TH » 72, = Total 324 39 (12 ) 85 (26 )
DEMIIEBLICLEIEL T
LES L h o7z, 100 - OO0

RO D TR - 7

~ . R )
BE®AT% - 724 %, Table 6 I1Z7x Ey /
~ A7 £ Y
L2, RAEA STRIL 7245 5 ~
c1d, Rk L1680 % - T 2 EAFr 1
W T 23 112289 BB ORM N
& Pbhetae DHENFHRO N, = soil oH 3.8 5'0__;_ 6.0 6.5 7.0 7.5 8.0
NAHE L, Pobetae 5EAE L TV T g 49 5.4 5.9 6.4 6.9 7.4 79 8.4
’ (4 6) (60 (48) GO (179 (3 (3)
LI/ L T d o 722580 HH 5 ‘ _
FREL L 72 H T i e MU R A Fig. 4. Occurrence of rhizomania of sugar beet and

detection of Polymyxa betae in 324 main fields

BH7H5, R OKFEROTETIE T

v A\ Phetae L BIZEHFE LT

LRBIEO LN D 572,
HRAZ19824E(Z ELISA % Al T

investigated.

BEA 123 T 76T B A15508

at different pH in 1973 and 1974. M % of
fields that rhizomania occurred. O . % of
fields that P. betae was detected. The figures
in the parenthesis indicate numbers of fields

DIz D> WTIHE Y £ VA Table 6. Detection and pathogenicity of Polymyxa betae in soils
fields in Hokkaido

collected from 41

DRI RRELER, A

TANVARBEILITEAN

. a)
Soil samples "

No. of soils

No. of soils
that rhizomania

No. of soils that
P. betae was

examined occurred " detected
isomaris was not oservd| 2 12 25
Rhizomania was observed 16 16 16
Sterilized soil 4 0 0

a) Soil samples were divided into 2 groups on the basis of result on survey
for distribution of P. betae shown in Table5.
b) Detection and pathogenicity of P. betae in the soil samples was done with
same method as Table 4.
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37%, WHRLITEM2T%, BELITERN T
27%, THBETERNIS%, EINETFERN 81
18%, &M PHT23%OMA» SR RN
7ro THEDH & A L RADOSH & OBG
WZDOWTHRNTHR, KA V205
iz tIE pH 4.5 5 pH 7.8F TOLE
HICRRo b/ dY, %l pH OFRAEMIC
HTHTANAKENMOE S L, pHE.0 -
LT O TIid#18% Tk <, pH6.1-7.0

Ti3#33%, pH7.1LLETI3#85% & 7

3

»
I

No. of fields

204

b, @ pH THOSHIHL -7 (Fig. 5 Yo Fig. bB. Sfoil pH agd :ietection. 0f55%NfY'\|/(:/ byt i.hISA tind.rc;o.tlits
N . of sugar beet grown in ields at different districts
3. FRHGTORENZ—2 in Hokkaido (1982).[J : number of fields investigated.
& IR bR % . number of fields that BNYVV was detected.

TEFBLUFOEBOT v HAHTOEF )R
WOSEEE, ToeERE (19824F) TIHEKET
B o7z, 1984FIE A NS RSN, Bk
DEH, FREIHRENLOEAE L - TH
WO T 256, AR ETHE0108
H#IEGT DGEH D, KA REMTORME
YOG H R D, #E - LRBAICBITAHE
o, HAEIRFOFELILLAL 2B T,
WS AR y PR E, RY—II0HTHZ &,
EHICDEREAIKEEM OBHED S 124
STEpH O E FBHICHEMBRL, & pH LIET
ERLTVWAIETHL,IIL 72,

AIFO L ITHICEE T HWEE, Bss LY
B4 OMTORIFOEREY IEFEICILEL, BHO
BERA BT DL L PBOCEELEZONLN
IHhSORBR T+ TICREINT
Wby

I TIE TR ERRIZE IR

BEL, 2H)RMEOEERETME L,
FHRIIHOEE L FEHE IR R A
BOONTMMD e h s, BENRIF—VDELS
CELEEL, BHERAEL T -7 BEALM
1YY 3T/-E5 P, 1 A 2EEX A m (B
5m', #FIS0EM) Co &, F9)HIFEORIBBRE,
TANAORERGERE, NEB X UCRETEo B
FEE AT

WAL ARICXZFOHEIZEL DR
HHELOFE LT OMERBEOHE IS
7oo AETMAM T 1 BRI Table 71230 &
B O L B X U Table 8 1233 2 R RHEE
BT,

3 LR D HRET BIREFAD o T

Table 7. Yellowing symptoms on leaves of rhizomania affected
sugar beet plants

WOFEDB L UHWE &AM 138

Symptoms on leaves

Ratin
AL - OB E AL, —%E0 He
Mo 7% 5T RO A s O
y—) BRELEREHLpIcL 1Y
£ E L7 2(++)
AEF & 3(+++)
AR & l3dRE 19844E10
4(++++)

A EApcTadi, EES, RENS

Normal leaves.
Some leaves showing slight yellowing.
Most leaves showing yellowing.

All leaves showing yellowing, and the petioles elongating

longer than healthy ones.

All leaves clearlly yellowed and stunted, or dead.

S UHIHT D5 4 A D S S
CFRFN32, 11, 4 BLU24%EY

Yellowing severity=

S.(Rating number X number of plants at each rating)><100

Total number of plants X 4
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2 1EM 0 SEEK, T/, BERLT
TR RAE L - 2K SR

Table 8. Necrotic symptoms on roots of rhizomania
diseased sugar beet plants

Symptoms on roots

& AR 519200 ¢ T & & HRIL Rating
L7ze ThSIZTESB & OHHR 0

MHED T A NAEE D720 DR L 1

L7,

TANVAOKE BREEOR )
o 7 ABAR GBI % & &) o HEAR (8L
WEELT0.03g) BLURBERAE 5
A S EREL L 7R AR (B 2 ~ )

Smm) 33 K OV EAR (b R A S 1%

Normal root.

Fibrovascular bundles in the tip of a main root or

lateral roots showing slight necrosis.

Fibrovascular bundles in the tip of a main root showing

clear necrosis.

Some parts of a main root showing corking or rotting.

Most parts of a main root showing rotting.

10mm?D 2 V7 K— 5 — T LIk 72
#300mm* K O# ) 122w TELISA
BRI AV AOEHEITR - 72,
ELISA idmiE (I —A—2) (C#L 7,

E BEATMEE, 184933215
#ITaEte6 » BT, 1 » T4 O #30@EkD 7 4 A

2o &, REBLORPHES L HE L7,
IO REAM L ERREM S SR L
1t BOLES R TR - 7o TESMOFIES
L USRI Table 9 IR L7,

B, AREOEMICYUDH, ATMHOEESL X

Necrosis severity =

2 (Rating number X number of plants at each rating)

Total number of plants X 4

URPE O FREUC i3 B iR A b il € A SRR HE A
Bs, biEEERSHEERER BB XV
A ARSI Rk st A BOR SE B, 90T
203 BARKEE R b i R 3 KBRS C AR O
TEwiziivni,

Table 9. Methods for analysis of soils and used instruments

Ratio for extraction Used Model of
Items Methods .
(Soil : Extractant) instruments instruments
pH H,O extract 1:5 pH meter HORIBA pH meter M-7 II
Electrie
. H,O extract 1:5 EC meter TDA conductmeter CM-2A
conductivity(EC)
Exchangeable
base K.O Schollenberger method 1. 20 Atomic absorption | HITACHI Atomic absorption
Ca0O spectrophotometer | spectrophotometer 170-50A
MgO
Cation exchange
F I method 1:20
capacity (CEC) ormot metho
Nitrate nitrogen | Phenol-Sulphuric acid HITACHI spectrophotometer
1:10 Spectrophotometer
method 101
Available P,05 | Truog method 1:200 Spectrophotometer | do.
Trace elements
Fe IN Ammonium acetate extract 1:10
Mn * do. (0. 2% Hydroquinone) 1:5 Atomic absorption | HITACHI Atomic absorption
Zn 0. 1N Hydrochloric acid 1:10 spectrophotometer | spectrophotometer 170-50A
extract
Cu do. 1:10
a) Easy reducible Mn.

X100
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B R
2 HMIROSE A TR, BT, H

Table 10. Patterns of distribution of rhizomania affected-sugar
beet plants and sampling sites for investigation fields

CH B X RBEHOEEIT7TIZESH60% 12 Field Incidence o
- No. patterns of Sampling sites
E{J\b %ﬂf:o 1 %@mb:gbj’é%fﬁ*ﬁi@ : rhizomania
. FEH ) A7 o
S (BHEF—) ik, 40PD5 AT
- ¥ f Broadly and heavily
¥ B X 7z (Table 10), Bl %, HIE 1 roadiyand heanly
o N infected patch
k% &4 A &% 2Ky MR, BaEEE ey
PEL/NI ARy MK, BYETKE %2
. . R : 2 do. (belt like)
ARy PRBLUPEAET/hS 2 A8y b e e
KThbsb, ThooFEE Y — v idF—
ﬂﬁt& Iz (E:E LTw f:o 3 Limitedly but heavily
A = . o N infected patch
BERNEY TRy — v DR
% 6% Tid (Table 103 X UF Plate 4),
Broadly but slightly
E ) — P S ) $ 4
%Jﬁﬁkﬁ & %) %o)mf%ﬁ}#ﬁlﬁ)i& % infected patch
fEIFT & RIS RITEA 220, £ )R
| 3 . . o ) @
DREFOBL 5 &4 D BFATIE 2B , o b | S
infected patch ey
bz (Tablell), Bl%, TEOHEALE, friected pate
BORKRES L CRDO Y A N AEGE0RR . ,
Limitedly but heavily -
6
infected patch
! site showing heavily infected patch.
! site showing slightly infected patch.
Table | |. Virus infection and yields in sugar beet plants showing different severity of
rhizomania disease in fields
Field Incidence Sample | Yellowing | Necrosis | Detection of virus in roots® Yields
a paFterns _Of_ o . Main Lateral Root - Root Sugar Sugar @
No. rhizomania No. severity " severity" ) R
roots roots lets weight content vield
(ton/10a) (%) (kg/10a)
1 0 9.0 . 0/20 2/16 6.52 13.3 866
Broadly and heavily 2 2.6 27.8 . 0/10 3/20 5.79 13.0 751
1 e 3 16. 2 20.8 . 5/23 9/10 4.77 11.5 550
nfected pa 4 52.7 49.1 0/23 19/21 10/10 2.95 8.4 218
5 95.9 65.0 1/26 26,28 | 10/10 1.52 7.3 110
6 1.0 21.7 . 0/27 | 18/26 1.56 14.0 637
7 1.4 27.8 . 0/10 | 13,27 4.62 13.6 630
2 do. (belt like) 8 17.1 29.0 . 1/32 19/28 3.65 13.1 478
9 63.1 41.1 0/36 10/36 | 10,10 3.48 10.4 361
10 92.4 65.3 2/26 17/31 10/10 1.77 6.6 117
11 ) 7.0 . 0/10 0/20 5. 46 13.7 750
) 12 5.7 9.6 . 010 3/16 5.83 12.3 714
3 Limitedly b"; heavily 13 6 16.8 . 2/26 | 10/10 5.46 11.1 605
infected pate 14 51.0 36.8 . 3/26 | 10/10 4.23 10.4 441
15 82.3 42.7 0/38 11,38 | 10/10 3.74 7.6 283
] 16 3.8 13.0 . 2723 7721 6.52 13.7 894
4 Broadly but slightly 17 3.0 17.5 . 0/10 4/17 6.03 12.9 776
infected patch 18 15.0 12.6 . 4/19 | 14/19 4.15 7.7 319
19 0 0 . 0/26 0/25 6.58 15. 2 1002
) ) 20 0 0.8 . 0/24 0/20 5.27 14.9 786
5 Limitedly and slightly 21 15.2 12.1 . 3/27 8/10 5.22 13.1 683
infected patch 22 5.8 20.8 . 1/24 9/10 6.33 11.7 741
23 16.0 5.9 . 7/26 | 10/10 4.91 11.4 558
- - 24 0 3.0 . 0/19 2,21 6.65 11.4 761
6 Limitedly b“; heavily 25 13.6 0.9 . 7/22 | 21/21 7.42 11.4 843
infected pate 26 41.0 33.3 1710 | 21/21 | 10/10 5.20 9.3 481

a) See Table 10.
b) About 30 plants per a sample were examined.

¢) Denominators are numbers of examined plants, and numerators

d) Sugar yield : Root weight X Sugar content.

are numbers of virus-detected plants.

+ :not tested.
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Table 1 2. A coefficient of correlation between each item investigated about 26
samples shown in Table | |

Percentage of plants in which

Necrosis virus was detected from Root Sugar Sugar
ltems . Lateral

severity roots Rootlets weight content yield
Yellowing severity 0.882°* 0.726** 0.654** -0.857** -0.851** -0.898**
Necrosis severity 0.663** 0.581* -0.859** -0.791** -0.888**
s sy om o
Root weight 0.671** 0.933*
Sugar content 0.873**

a) *+, *+ [ significant at 0.1% and 1% level, respectively.

Table | 3. Chemical characteristics of soil in six fields showing different incidence patterns
of rhizomania disease in Table 10

Field Incidence Sample Chemical characteristics of soil Calcium Factors of
patterns of pH NOs-N EC? CEC*® CaO saturation fluctuation
No.* rhizomania® No.” [ (H.0) (mg/100g) (mS/cm) (me/100g) (mg/100g)| rate (%) in soil pH
1 5.3 1.5 0.32 18.8 199 37.7
2 5.2 1.7 0.30 11.9 125 37.5 | Calcium
1 |Broadly and heavily 3 5.2 1.5 0.39 11.3 134 42.3 | saturation rate
infected patch 4 | 5.5 1.9 0.37 9.0 194 76.8 | (CEC)
5 6.3 1.6 0.26 5.4 222 146.8
6 5.0 1.6 0.19 1.1 54 17.0
7 5.0 1.0 0.17 4.4 64 51.8
2 do. (belt like) 8 4.9 2.6 0.29 6.0 83 49.5 Calcium content
9 5.5 2.5 0. 40 10.8 179 59.3
10 5.6 3.3 0.41 10.9 197 64.5
11 5.1 9.6 0.63 16.6 184 39.6
o NERY 5.2 4.8 0.37 14.1 145 36.8 | Calcium
3 {;”i“n‘f‘:ftlgdb:;ti‘sa"" 13 | 5.3 12.9 0.44 14.5 175 43.1 | saturation rate
14 5.2 17.2 0.66 7.0 118 60.0 | (CEC)
15 5.3 8.8 0.34 7.8 124 57.0
16 5.4 13.5 0.72 18.3 237 16. 2
4 |Broadly but slightly| ;| 5 9.9 0.56 21.8 218 35.7 | NOsTN
infected patch 18 5.9 35 0 68 13,2 177 47.9 concentration
19 1.7 10.1 0.85 17.4 222 45.5
Limitedly and 20 4.5 9.5 0.94 17.3 165 34.1 NO.-N
5 |slightly infected 21 5.0 43 0.47 17.1 211 44.1 N .
patch 22 5.6 5.9 0.59 18.0 191 3g.0 | coneentration
23 5.5 5.5 0.41 16.8 184 39.0
24 5.3 0.6 0.43 20.0 234 41.4
6 ]l“i",‘“edlydb“‘ h‘;a”' 25 | 5.7 0.5 0.24 21.7 270 44.4 | Calcium content
v infected pate 26 | 6,0 0.6 0.20 22.6 316 49.'9

a) See Table10.
b) EC : electric conductivity.
¢) CEC : cation exchange capacity.

BELPNEEOBIZIEEVHERED 551 (Table DED - 2B TIE, BREORD - 2@
12), FALE G L THEROBINSHO 2 Th 72 LT, HEpH SIS 5720 2D XD

LREEENY -V DR D 6 EOMO TIEE  LHE FESH) Mo stiEpH 0ERY
it Table 1312/RT X542, HFAEME L RFE Lb7-H LA-REE LT, EEMCOEE, Cafy



At R ARG W

I, NOs—N EB20oVWThrDORENED LI
720 BlE, 138No. 1 BXUNo. 3D XK v FIKE
SEHL S TR EER IS R IIR OB ERE 2 R T
HEBHESE (CEC) p/hanio, MittHo Bl
T CaO B EICIE S EEDL T VIZHhhboT
CafBfIEREEBE TE 2 -THBY, 202
EAEHEOTIEPpHO LR YL 5L, £54R
WOER+Thn-b0rEbhs, o8, 0
LIICEFEHEICBWTCEC /s vwonid
Table 144Z7R T X I HIBRENMAETH S Z &,
WOCBHEEI RN L IERT 250 TH -
Too —7, (E8No. 4 B X UNo. 5 TIZEEHAE,
BEH SR B A Ca BBFIEE, Btk CaO &8
WA o 2%, THENOs—N SENEEM
BTHRL, 20D TEPHO RN 26 &
N7z, T 72, 133No. 2 OFFIRESE# S B X UNo.
6 D ARy FIRESFEH A TIEIEBEMSICHN

#5605 (1987)

MOBEREIENTROEL, TORTHE
PERTIC BT B AR DML 2 - 72 (FH, 1973),
T A E D IRIR O S G & A
T OB A, AFETIEER % F0ICHEE
UTERI B H2HEDLSREAEDIFE & 74
&, FLLTHREBTHLOGEEICK MY (FH
BRgy) OFICXA I RIS, IS
DIERIZIEDE, FOBITEENICHE G ICILESR
TofffrsrRENEL LTHELONRAE (P
A ALRER - TANE 1972 dc B - O,

1972), EHBF O BRYLIFHA LB LR { B 572,
INETIIARA RS CRAE L1970 TS £,
TAREMELEFZORE T (FH, 1973),

EEEBEIH 1%L shTwn, LaL, 1973
FEI19T4FITFERE L 72T T2 Pbetae 13EEHND
RAFEMD D b 26%H HIHH S 7z, H 21982
EDOFRTIHIRE Y A4 N 212 EHRS50AHD 5

CECH# K&, $NOB—NGFEFZVDL, b 5, 28%IBHE N0t TRREED»SHE Y A
WV 23 3bilE F IR < A L
Table 1 4. Physical properties of soil samples in a field (Field \ ] . -
No. | in Table 10) affected with rhizomania disease Twanl n""“b%nto < PILR
in Chitose district OENIE1972F LAFTIZ BT A5
Sampling  Content  Content Percentage of different particle size®  Soil Wi & REDREYL - T, Pobe-
of of Coarse Fine tae LRI A N ADIE L
No.™ carbon humus sand sand Silt Clay texture iﬁtk Ahi-fcobfEgEsS LA, IE
~ P R— - - ” 5T, ATREEEAS < % AU,
1 2.4 4.1 66. 4 12.6 8.0 13.0 LS A L B FEMATH L < 7
2 2.1 3.6 71.1 14.4 9.0 5.5 LS LRI TS o
3 1.5 2.6 78.7 13.8 2.0 55 LS TR B B AROFEE
4 1.1 1.9 8.2  13.8 1.0 4.0 s RERE L 7 AL EORISIL
o~ V7 AT | -
5 1.5 2.6 83.8 11.2 3.0 2.0 S AL T 2B, 1%@kﬂ]l*]k

a) See Table 10

b) Based on soil clasification by International Pedological Society.

LA RAFIC 2267, BN CaO §EN
%<, ThICHED) CafFIED BRI LD i
pHAEE o720 2B, Lo HEE{LENDA
B OMEER L EROBKRIZOVTHLRE
BT o 1R E Led o7z,

4.3 =
1970, 1971F ORE - ALRRIIZ BT 5 £ H IR

B BFERRO AT (DO —F
KCRONWLZ EDE D 5T, &
DI EDSHEBFIIBITHREE
BEEREETE 2L, MR s Tnh Y
DEEZOLNT, BYHFORAETRTF A D
DEALIEE & 1 EOMMI BT 5 ELRO i D
a2, BENRT—VHA4DDT AL TIZ50,
FRENRERWLFENY — v 2R THO T >4
AZDWTIRIE Y 4 N 2 OB FREF & =S 0Nz
TEE LR T AL, FoKBRERIT-B -2 -
RITH LA BB LI IZEOHLEE L Y A L X



[EiER D T A FIRIFD T A N AESE, Polymyxa betae Keskin DHRE & BHE I B8+ 5 HF3e

BRARE L OMicdEVIEOHENEO O, B
LIRS IR ORICHEVROHESED S
N7, £70, FEHRENSY— iz HIEB{LFM L
FIHIEELTWL IO I D 8, &
Hoi g —  OFEIESROBETED D v Bk
I EE R B,

fE, LR FOREMOTIEpH IE T 1 A4
F—FFREKAIIVOLEERBIZL 5 T7.0L L
FRTIELALL oA, TR TIE
EFETL 3R EEL R, 5.5~6.0TH -7,
2L, BT A XS AR AT A LI pH
DERELBPLNB5.0~5.5%PLELTTRT
LET -3 LREGIPRTH A ETIEHE, &L
BMFoBEeEE —3 L T8 pH #RIKIZE - T
BELBERTHAZ EFEL SN, £ 2T
HH T & SIS HE pH OBBHER IO
WURRES L7858, BB pH 2 E o Tuw B HELL
FHERE LTUTOEEHITAIENTE A,
Bit, @, CafafilEN»EA LSV, @, NO3—
NEEFRZEBICH L, @, BN CO FE=A
v, O, @, OEREBFEHTIZBV THRK
RO ONELNTHY, ZHESTHFERL
TWAEM R REERs ) ZHETED
DEBEbLNLD, Blb, ZHkH % HETIE CEC
HRE L, FZNO3—N 2 G L OESOBERIE
L, »oftiimddiv, #XCERRCLAR
W, H+t, NEEFSOTIENRFTL T
B, ERAFEOERBCHTIRER LS HEL, Dt
ARy MRIZCEC IUFNOs—N §22R% D,
FIEL ZAEy MREZB bR DB SRS,
%3, NOs—N &&EH L UEEME CO 58I
W — BT A — & B O R b ARE & iR
5o
PDlozErs, FETOT ¥ AMTid g
S oW I IS EROA S —MIc L ) 2iE
BALEM ST L, ZOo I8 pH 1T RIFTE
BERIREWICE - TWAs I EBOLNT, 1
- C, 4%, BHMIZB A IE pH ORI * E4
ELHHHEERER TR O 54, L pH RO
EEVERINIISRALEE %59,

Plboz & o Rmnss LS DB LS4

ik, RMF2PKREL, BHAD %, CEC »/h
BV, NOs—N 23R wd, HBHvIE Ca0 3%
Wi, pH ARHEBNE V2, BIKEEM O
HIZX) pHa B BN BV HETH L EEZS
Nn, %, T pH MR % ) BIFO FA I
HELRITTH, AN T AL E RS UIEM
DOFEZ OV TIRFEROIN— C— 2 THRITL 7,

E 5T Pbetae WEBICHFEELTVTLEIR
OB ER & W EE» S/ O ERIE,
ANVAERHFEL TR WITREEIFHVO T, #ik
O —-B—27T, #FLLATEIT 2 -7,

B. # ¥

FIHRROFEBIL 6 ETAMBI0HE TR OA
B5, B SRR b AT & EE TR
ENRKEV, BEOHEICEAFTEPTHIEL,
PWHEREIZ 2 B A%, BE, MBETHRLL A
NBEDRBIEN LN TH A, Bt SElmizizm
MIIIFIEE T, ErECHILL-BEOEETH
Bo KIESMORE & RL AHHoO—2 1, S
DERTHEERETHAEENRTVES (MR
1971 a ; Bongiovanni,1973) , B A Tix1ek 16 7
YHADEWANEBRES REIAT2ORTAE
CDHEEEEMTIIFIRFEORA L AE
PSS IREERIN TV D57, L2 L1986
EE»LHEDPER - 20T, KFEOREEIE
EBCHEENICEET A LIS, Bk
L&A ZIBIROREA EHEO-FRIZ OV TIREE
AR (1971a) WX o THLIARE ST,
Lo LARIHER G KB BB EHEORRIIO>NT
2, I-09 8T 2, 30HEEHAH (Koch,
1967 ; Bonngiovanni, 1973), AATWEIZ L A &
FNHRTWwv, T, BEOHRE LR L
EORBRICBONTEY, HEY A L 2O RKEFE
L HEOBBRIIOWVTHAH TS S, 2Tl
B G & RAE G0 F 2 s 2 v T RRTE
BE LW, U4 ADRBEARRE K BET O SR
EWFEOBRIZ D W TN,



JeiEE T AW

1. TEBBPICLIRREHEE
(1). P.betae NDRE L FHiKH LUHE
BFHITICBITLHE Y AL 2{RFE Pbetae DE
BEL FIMIRORTE - HEL OBBREHLAICL
kel
KRB S LU E

Bt EE (I—C— 1) T Pbetae DIKIRAE
T H1E100me Y © 17.8 X105 ((RIRR -3l ic s
L T#50,000) MLLE & HfEE s h-fhEm ot
%, FOMBBHTIHL0.1%~100% F TD 6

#6045 (1987)

DHE L ORI oW THET L 720
EBRMES LUFHE
BERELEAANZHECHERLAET VA OTE
BEBEE, AK%E2 ~ 3 W], K%L~ S FEH, AKE
6 ~ 7 FEHR T Pobetae DT % & LRIV EK
¥ IHBEK2EBNEL THAFEEL-ODL,
REROBELSMCBREL, HEHICRBEB LU
NERAE* 1X9n?, 2RETHE -7, &8,
FREEAKETORFOFBLTHIEZ LTHB W

BosaTREL, FRoFHVF T T 100
ivno—~g k91 0 ABBEETL, 2 g ¥
RALRERIZHIC 1 K127, 3HUETS5 A23HIC & 80
BEL, DUEE (10A110) cRmBLOER  § 97
FEFT% - 120 2 20 I:L
0 ! .
E % R Development 2-3 4-5 6-7
Table 15(27R ¢ & J 12, 0.1%WEREX TR, Period of
N — Petyledon leaves leaves leaves
€ *Erﬁ@%{;‘rﬁﬁ‘@ (hFRT, Wk e 2 A Age of sugar beet seedlings
o7z LoL, WEDREEEN 1 %L LR
L, B HEFHL2ICEOON, HEDES Fig. 6. Effect of the age of sugar best seedlings

T Ll E s TREBEREFRCED, £h

AT LCARE, MBHESAERT L, #H1100%

XTI E X s L CRUCESIRETI7%,

BHBEESGT64% Th » 720

(2), BpBHPLEE
HEHORL BEET FAHE T A VAR

% Pbetae W 3EHE L, Pbetae DREGEFH & SR

Table 15. Effect of amount of infested soil ‘in paper pots
on the incidence of rhizomania and yield of sugar

inoculated by Polymyxa betae on the incidence
of rhizomania disease and the loss of root weight

in the main field. Inoculum source was used root

washings containing P. betae zoospores.
M : necrosis severity of root (see Table 8)
[J: % of loss of root weight.

5 v A O EKEKIZ 8 REMRIE
LTH#7zs

¥ 2
Fig. 6 IK/RL72 &)1, )R

beet®
ce DEH - WEIBEHEOT > ¥ 1 O
Ratio of P. betae Necrosis Top Root Sugar - . .
infested soil | infection” | severity® | weight | weight | content HAILL o TRLZ -2, BibiTho
(%) (kg/1 are)|tkg/lare)| (%) BEBHTOLRRLIY, FERH
81 - ?3 gﬁ :x gé BB XA 2 ~ 3EHIN B L
1 PI 26.0 539 | 394 | 12.4 TARR ORI M TANEL SRS
5 + 53.0 511 351 10.2 %<, FDOBLUEDPEIFD D12
10 +4 67.0 328 213 10.1 s . HENO
100 |t 97.0 67 12 4.8 HEEEPTHIEL, HREIRH50%1E

TL7e —7, 6~ 7 FEHBAX,

a) Sugar beet seedlings were grown in paper pots containing

different amounts of infested soils for 30 days and

transplanted in non-infested main field. Symptoms and sugar

yeild were investigated at havesting time.
b) Recorded 65 days after sowing on basis in Table 1.
¢) See Table 8.

— 19

FEAEARAR A 72 <, REBEFE L LT
TEeRl) FERT, WEORDIE27%
‘F&)Of:o

then were



WEHBHR 73125807 4L A&,

PLEDE ) IZFIREICLI LRI - HEGT >~
F A DBFOEFHIRIC Y A 0V A{REFE Pbetae 121K
Pl XD, LMLk,

2, FEBERICLIRBEHE

(1), RIBOIEE EHEF
A2 I IBOTRLI A 5 TV BHZDHII, AH
HEE L —OBRIIBIIBILRBRORE L
WELEOMGBEHOTMILEY L L,
HBEHE
O TR BT B F ) IFO R4 5 Rt
(I—A—3) TEBORENTOLNMO %
oo, HERATEE LGRS L 65, 15y
0D 3F7E5 »F (1 »Ark3081K) A35F26 » PrF
KB AESO#ELE, HBORRES I UOINE
CESE, BMIREEEORBEYRAN, 8, @A
HFEHEGI-A-3ICRLAEBYTHE,
® 2

Z ) RIFO EREER O I BAR A LA L <
(Plate 1), #NbHOMBEIIFEMRB L URIBOM
WATREIHML, #ERIBEL, EREm»
S5EKT A (Plate 2B X0°3), Tt FD10A
FANCBITS 61326 s FTOEOEILE, HHRE
R, MRBIURMBRIZBITLY A
VRO, RE s Lok Table 16

Polymyxa betae Keskin O 8 & B+ 2 Wf7e

o & L7,
REH X
AHAEGI0A P RERIIm0 7 9 1 &
FREBFO—RERMOT v F 4 IZOWTERL
7oo WRERK TR E D RROBERMICEEE LT
vHA TR el OISR E X
USRI O R 7% B 12848 & X108 & L Cie&
5 1MEEEFIL, #h 5 OEEOHAR (EE 1 mm
LTFoM), il (EEH2mB LU 5m), £
B ERFoP.OES), REBLUTEICBITS
TANADEEIRE % ELISA T~ T8
g TR O 6 EOREEFITIMA & IR L 721
KB DT AV AOREEE BIFREES X UL
EOHKRIZIOVWTT EB T,
#® 2
LRERDT v H 41081 2FAEERIL Table
62T & 910, EBICHRB T Do -fE Tl
THIR» ST AV AFEHS W, 25 RKROIF
HWABELSHAEII LA IS TY A VA0
AR HER, R, EABITTAESESL
PIZRD LN, ELL A NABEI RO
WERBLEROATH o 72, $ERTHEE
WA ERE (Plate 2D 2) LTW/IEALO &N

Detection of BNYVV by ELISA in different parts
of sugar beet plants showing different symptoms in

BEILHED Table 11D E B D TH D, field
Zh o OFAEEE M OB MR IL Table No.of | Symt Sempt Parts of sugar beet plants
- - - 0. O mptoms mp oms
1218739 &5 W, %@ﬁﬂfjﬁ, *E’(O) samples onyleaves“ o: roots” Lateral roots Sfe’;:n gﬂ" Leaves
RARELE K URO 7 A 0 2RI A 1 YV Pro, N g% %%:y& ﬁ%gﬁ 2.00
- \ S ro, >2.009 | >2. . >2. . >2.
+tﬁ§,ﬁ¢ﬁﬁtmﬁkumw 2 YV ProN | >2.00 | 1.22[>2.00] >2.00|>2.00| >2.00
BOMENFEO LN, REOBL X 3 Yv Pro | >2.00 | — l>200| 0.11] 0.06]>2.00
IS L TR ORIATE Ly o 7. 4 C Pro,N | >2.00 | >2.00|>2.007 >2.00| 0.03] 0.0
A e 5 C ProN | >2.00 | >2.00(>2.00|>2.00| 0.04] 0.0
z 3 v =3
E “Jﬁ%bb ® ‘@ﬁw i, REE 6 C Pro 160 | 0.45| 0.06! 0.03] 0.04| 0.01
FEET L 2wA, RS OET 7 y Pro Le6 | 1.76!>2.00| 0.08] 0.02] 0.00
HIEETH -7, 8 Y Pro | >2.00 | >2.00| 1.02| 0.01| 0.01| 0.00
(2)- A z@ﬁ**ﬂig tﬁ% 9 Y S-Pro 1.63 | >2.000 0.04 0.01 0.01 0.00
5 R L3 L2 5 10 S-y H 52,00 | 0.09] 0.01] 0.01] 0.02] 0.01
\7 " ShEL AL I 1 S-Y H 5200 | o0.01! 0o00| 000 000 001
HHEEREHTHDHN, TANVAD 12 S-Y H 0.67 | 0.00| 000| 0.00| 0.00[ 0.02
BRI R, ME B & OB 13 H H 0.03 | 0.01] 0.00| 0.01] 0.00| 0.01

FEOBBREBHL I IR TV R,
AIETIEIINSOBFREHSAICL

b) Pro: proliferation, N:necrosis, S-Pro:slight proliferation, H : health.
¢) Absorbance values at 405 nm.

a) YV :yellow vein, C:crinkle, Y :yellowing, S-Y :slight yellowing, H:health.
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Sampie No.

Fig. 7. Sugar yield, symptom severity and detection of virus in
various parts of roots in sugar beet plants grown in six

fields showing different incidence patterns of rhizomania in

7o EAR, IR, MRS b5, R
507 A L AR BRI T ER
Bemb i< —H LT (Fig 7).
7277 L, BREREOEE, T4V A
FHAR A St S Th, B I ERL2 S
BEShZ2WEFLITLITED SN,

B o THREME OEALIZAEO BAIZIE L TR

rootlets.

g

%)3(9@—0

Table 10. This figure was drawn frem Table 11.1 :
detection of virus from main roots, . detection of

virus from lateral roots, []: detection of virus from

RIRETHY), FFHOREREKRTH L HE»% _ ) ®
HET BEAICE, AT 4LV EZOBAHE, g 10 o
- e e 2 0
P.betae DT O RYEN T A5 MRHFHETH PR e '
; 500
16 2 H o
] 1
O O
14 3 e ¢
oO @) @ 1 e
- i O o0q @ °
£ 124 ®
g 101 ® e 0 e e ey )
5 -y 0 50 100
2 Yellowing severity On leaves
@ [
8-
e ®
hd Fig. 8. Relation between yellowing severity on leaves and
6 ° sugar yield in sugar beet with different percentages
* T 1 T T T v 1 of virus detection in rootlets. This figure was

Root weight (ton /10 are)

Fig. 9. Relation between root weight and sugar
content in sugar beet with different percentages
of virus detection in rootlets. This figure was
drawn from Table 11. The percentage of
Fig. 8.

virus detection is the same as in

drawn from Table 11. Yellowing severity was
based on Table 7. (D ;Indicates the percentage
of virus detection, @ : 100% of plants that
virus was detected, O 0%



MEFER 7oA Z2IRIFO T AV AEAH, Polymysa betae Keskin D ERE & BFERICBI$ A5

259, —F, ELISAMEORNMEE x4 v
AR HERE» SRR L A BERELHEE L &
5 ETHREECE, BAREMER L 2 5 AR £ 4
AT 2L 08BEIPLEL 2200 LBhND,

DEDXSIZELISABICEBHRETANAD
Mk HEOMBREIRETH LY, BNEE -
TANZRIMERE»SHELHELEL) LTS
WA\ IARE M RO IRIUREHA, SBAL, FRAAT(E RS
TEWXDWTHEIFLVYWERFHITLETHS LEZ
5,

3. TUHAORKE - R L RIB

BLUHE

-0y NTHEREN, FIHOMKEMBEEL LT
HifFsh CwurEEniE - RKBCICHEA 25,
PHBRER L - ERFEICOVT, FIRKBOR
H - MWE, Pbetae BEXUVREREY 4 VA DOKY %
HWERE L7,

EBRHMHE LU FX

MTORFREIEBEORBEIN S T 2B L0
FALy—F%HAL, BCEIRRORLCH
WMLAT A 2 5 EMBEET LI LIZE ST,
FIMPIE ML BET DI IR o 7200
RAESIIHT, 19804 A 519824E 12413 T 6 ~ 8
il - R HAL, BEUEERELICXLD S A
FANCERE L, 108 B2 6 s ims L UYL
ERAEET % o 72, 1980413 1 X 36nf 6 FL18
19814F 43 1 [X24m' 6 JU18, 19824Fi3 1 [X12n' 4 X
BOEIETIT 2 - 72,

FREAMC B AN AEN L RE
572002, 19814E1C Pbetae I2iERE TV
WILRBRIIGICRE CHEN L FE 6 nEE
L T1R24n' 4 EFESECHRE L, NEEH
AL,

P.betae DIERFARE I RBEMELEL AN F
Bk LR T L RIEL, 18~25TC DRFEICE &
Pbetge RGP 3 &, +o il L2802 » A%
AR RELL, I ¥ — 323k CERL,
0 KBE P ORI T3 % Thoma O M ER
FERTHA, BEARL g ¥ o TR e lE
L7

AN A DEGARE LI EIE L ELISA T

T otz tHEEEMEZ, BEmIicEgE L e
YHAD 6~ B miE - FEDOE 4 EIEROTEEIC,
FIOMBOERBALBAROES$0.1% 4V h 7
Y1y ) —LegE00.1MY VEEERER P CEW
LTonies L, H280%c A0
ANV ELERBE AT L, 2BERLIZTAT
BICARES ~ 10804 L5 EHICHEMR L,
FEEX 2137 A16BICAREIS~20EH 0512, 138
FUTAEEH I HEREL 72,

ELISA T, #lEoBe LB LU
FENTWRETOMMK LT+ ARERHFOT/T LAY
DR+ T10 1 90, 50 50, kL0480 201
LT, R12emFEMESKIC T L T 3 D
FEFL1SkFRE L2, 2hE220~30COREILE
&, HiER1ISHE (KFELLH®) »565HF TO
flicsh, 1X28k07 A HIELHRIL TO
—A—-2IZ# U TELISAEILL D ™ 4 VL R
rHemL 72,

® xR

Table 172783 & 942, #1508 - R0
t TMaribo RT— 2 IR L REHBEIE L, e
B ED o7 LA LI ORBIT Table 18127R
THEOAED, FICHEIREHICEDY 5 72
D—4, D—11, 8L D —131219814F (2 SR % M&
A2%5) »HBRLIRFETH H25, WIFnbHl
D EA2E) JDBREESKC, BES L UR
FHES LR 4 EE L, BIGHRSEZECEDLN
72

P.betae OEFFEFE 1L, EE 1 T "Ritmo, B
XU "™aribo RT— 2 248X L - 0fE "€
E g WL TEL, 5% KETEETH -/,
FEE 2 Tid TKWS 11057, & TKWS mono 6 ; &
Te/ eV, X0ED 7205 ftho 4 55 - Bk
BIE 2N LIBE% L7, Ul2E0E
E& A 5 "Maribo RT — 2 5 O P.betae (253 5% %
iz TE2 e RS, bLAETSVHE
M%RL7%Z,

TANAOBRERE R, THREEOHERE T
MMaribo RT— 2 | O#HBHEAT "€/ v ViCkb#k
LT, EER1 TN % <, FEBR2 TIZ5 %Ki
TEBIZAA o7,



ELISA T3, ARG O Y £V ZEE ¥ /RT
WY (405nm) AR EOREH B X PR OHR
BEMTHREE e oOT, FheEE L,
ZFDFIE % Table 1NR L7, SOEEBRTIEY
AN A DOIFAE % TR T WROGE D /430 . 037 4% & ¥
ESNLOT, MESEEZKISBEEHTBIZY AV
AN L T W B EEZ BN D, "Maribo RT—

2 OWOCEEHFIZHHRE
Bwt Fr22vnN BXU TE
JeHh); TOHSMIEL,
DANABEIMENL D TH o
775

4. £ =B

ZIHIMB/ORR - HEORE
BAREEFER DS Phetae (B
LA NR) OEGFEE L
PRI X 5 TRELAEE SR
BT ERBED, REEELE
# (I—-C) DREERKIZX
TEEENLY, FiotiEFo
HEEIEETHD, %W - #®
EREbNSIZIEd HEELE
DRBENVLETHHLEZD
N5, MR (1975b) FEMHEE
DG X B ARFOHERFRE
BI13H 01000750 1 DR,
¥ 721391100 g 24 b IKERFLF
BAYE T, (49,0008 (&

Table 18. Difference of yield in varieties of sugar beets

b 57 B

KABRGHE

=it -

#60%5 (1987)

EmAR0.1g) T TREENENTHIZEHED
WRT %27,

FNUETREAIRETH S E LT

Wk, REBRTLHERAHE
1HRTHBEEDENE,

7 A4 WV ZA4REE P.betae D IKGE
BEEE, FIRWOFEEL T A0
ARTF A OEDIAE THIT - WEL TV

(298 1 1000730

YR A V2D

Table |1 7. Difference of varieties of sugar beets grown in
infested soil in the incidence of rhizomania

Varieties Necrosis severity Root weight Sugar content
or of roots (kg/1 are) (%)
strains 1980 | 1981 | 1982 | 1980 | 1981 | 1982 | 1980 | 1981 | 1982
Monohill 34 | 46 39 320 201 188 | 11.8 | 10.1 | 10.7
Maribo RT-1 31 43 . 339 205 . 11.9 | 12.0*
Maribo RT-2 26* 38* 41 334 223* | 164*| 12.1 | 12.1*| 12.3*
KWS mono 6 30* 44 . 292 184* . 12.2 | 11.0*
Ritmo . 43 42 . 203 189 . 11.8*| 12.6*
Maribo 17711] 37 . . 237* . . 12.2 » .
Nova gemo 34 . . 323 . . 10.9* . .
KWS 11056 . 46 . . 182* . . 11.1 .
KWS 11057 . 46 . . 185* . . 10.4 .
Nova hill . 46 . . 193 . . 9.8 .
Dounyu-2-gou . . 54* . . 94* . . 8.7
D-4 . . 44* . . 138* . . 12.1*
D-11 . . 44* . . 140* . . 11.8
D-13 . . 42 . . 139* . . 11.4
Monohikari . . 42 . . 194 . . 11.3
1l.s.d. 5% 4 5 4 37 14 23 0.6 0.5 1.2
1% 6 6 6 50 18 31 0.8 0.6 1.7
C. V. (%) 17.9 | 14.4 6.7 | 16.7 9.4 | 10.2 6.5 7.4 7.4
a) % : significant at the 1% level compared with Monohill, «:not tested.

grown in non-infested field

Table 19. Detection of BNYVV by ELISA

in rootlets of different sugar beet

Varieties Top weight Root weight | Sugar content varieties in pots

or strains (Kg/1 are) (Kg/1 are) (%) Varieties Days after sowing
Maribo RT-1 481 375 16.7 or strains 15 23 35 50 65
Maribo RT-2 506 342 16.5 Maribo RT-2 0.05¢] 0.14 | 1.49 |>2.00] 1.84
Ritomo 495 367 16.7 Monohill 0.08 | 0.21 | 1.79 | 1.79/>2.00
KWS mono 6 5ol 389 16.1 Monohikari 0.14 | 0.41 | 1.76 |>2.00[ 1.87
Nova hill 446 461 15.9 Virus-free rootlets [0.00 | 0.01 | 0.01 | 0.00] 0.02
Monohill 456 434 15.8 a) Figures are mean values of A405 in 21 samples
l.s.d. 5% 60 44 0.5 from rootlets of sugar beet seedlings.

1% n.s 61 0.7

23 —



MIERFER D7 oA 23RO 1L A RSF,

PILLX o TEGSIND L) THA, Bllb, Pbetae
WKLo TTF o3 1 OMBITEGE L2 A L R I3l
WMERUCEROEMICEL 20T EHEDIK
Xl B, TARAECHEL-EOHELES L
UHARER D SIREE 1 7 4 VR DR FERE B L O0ER
DWELH—HL, ZhSORYPOEPGIIWED
BEELHAZLTLELOP2 VLD EE L5,
INHERAIZ ELISA 2 v, v A V2O RGE
BAHA~, BEXFHLL) L7510 MR
ELTHRARIBLTEL) THAHD, 71
WA DF B RD 720100, BREEF R
BV REO L) THh B,
HMETHS»IZL2LI 1, FIWFOT 1L
2 I EETH23%OMIZSF L, BRETIZH A
ENSODTF VAT ANVAIREL TCwEBET
iE, Vo REL > THHHENEREET %
DEEFLCwREEEESNS, ZEOT VH A
PED A FE S IZERW00T Py THY, TnH b
D1%, Blb 4T+ OEIZHY T 51000

Polymyza betae Keskin O EHE & BHBRIC R4 A 0%

FARFO 722D LT b e HEEIND,

FIORBICLAEEIRZT v A OYEPH W&
SRR ANV ADELEZTITAEBL o i
IR AN A EF OISR T 513 SR
THE - BT LS (IR - 2K, 1976a) & &
NTVWHLIEE—HTHLDTH 72,

Ty A R L F IR ORRB L UH
E L O TIE, "Maribo RT— 2 3IHEY 4
V2T AEE IO REL D E VL) TH
ol, T TEA2EF) ALOREHRLEDD
NBIERL, MHREMMETROTREEEH S L
Ziohb, L, IhbsftiifEiiEsik
CEAbTEZ b0 EHETS 7, 4%,
BIZELOFME - ZHIZOVTORFBREB LU
HERIMH» 5 0B - LREEITR D & i,
Pbetae B L7 A V2 2x+ AU B aE
FOWLDLETH 5,



dtigE T REARSHRE  H60% (1987)

. Polymyxa betae O HREIZ B $ AT

FWRE T A VA @A TARE L LTHLHh
TWa L0, BED L ZHERMO Y K il
28 T % Olpidium brassicae, O. radical( = O.
cucurbitacearum), Synchytrium endobioticum & I
B Ra7h CFRHIB T % Spongospora subter-
ranea, Polymyza graminis 3 X U° P. betae TH 5B, 2
N 6fEED D L, S, subterranea E B < 5 I,
WFNRLREYEER E LTI AEBIRENT
Wi, 512, INSHOWIMEMEERT, W
A EE R -0, FOEBAERIITIZLCHS
NTW v, FRIZ P betae I INHDHED % T
HRbBFCAHaNZb0THY, HEHED
D,

FD 2, I TP betae DEEHO ML,
T AN AMEH S L CEBEIZEET LENIIOWT
ML 7,

A. P. betae DEEMDOHME

Polymyza J& B 12 X IRTE P. graminis Ledingham
& P. betae Keskin @ 2 FEAHIHNTHB Y (Karling,
1968), WFH LIEWIRE Y 1V AOEAF L L
TEEL SN TWwS (Teakle, 1980), Wi¥H 115
FHEFRLR Y, BIAOBEEL A ARAEY, %F
DEERXT7H TR & SN T BN, T
B4 F ) RFORAEICAE LS5,
IS LUANDREW IS T ET B Polymyra B H
LWEE TS (#IR- 74, 1972 D
Ambra, 1967; BEiR - &K, 1978), % /- P.
betae Z102E LI E DK EEBF A & bR &
NTBEY, EORPIIARHOBEIFAET
0T EVHEHEESR TS (Koch,
1967), ARETIHALEE D £ > RWOFEAE L
BT L - S FEREYIZ BT B Polymysa J&
RWOBY & £ 0h oM S 2 RARORENE
- R

1. BBHEMICHT D Polymyxa BB D RES:

B 7 A MIZHER T % Polymyza & W
YRIT A28, I)MIFORITIHM LKA
P12 B B Polymyza DG F A7,

EBRMEE LUV HE

fital 3% fERT, SR B X ORIBR 25
R L-2)BRomL 1 ¢ 40 B HHAEE
2 g (N10%, P205:13%, K:0: 4%, MgO :
2%, H3BO3:0.06%) & EIMKBBDO/DHE
Fafs A vFE4y—LE (Hymexazol) 4 %
1 g 2L TR TS L,

A 3 HIE 2 F12am T 7213 18em D FE
BESRIC AN, 23R 108TED MR T 2 45TE $ /213
WEEBREL, 20~30CHOREANTI AL LA
BaE7DL, Polymyza DGR PFND -0 F N
O A OHIR & IR +0CKEL 72, &
NOOMBIZT 7 b7 2/ —VETREEL,0.1%
Ty Py TN—E BT 2L v TR L CE
A1) 10mm, 20K % LFEJMEE CH -, Polymyra
DEEFE % Table 1 1Z/R L RIRFEF 2 % 3L
IZLTEL 2z,

B %

ZIOMBOFATIE I L - KEEmO ) b,
Polymyxa JBTH OB 2 ARIRFE T3 Table 2012

Table 20. Infection of various plant species with

Polymyxa sp. grown in rhizomania-infested
soils of three different localities

Severity of infection of Polymyza
Plant tested
Date soil Tsubetsu soil Shari soil

Chenopodiaceae

Sugar beet + + += +++ +++

Swiss chard +++ +++ ++ +

Beta vulgaris L. var rapa +++ +++ +++

B. procumbens . + .

Spinach . + +

Chenopodium murale + ++ +

C. ficifolium ++ ++ +

C. album ++ ++ +++
Amaranthaceae

Amaranthus retroflexus ++ + -

A blitum + + =
Portulacaceae

Partulaca oleracea ++ ++ -

P. grondiflora + + -

ai See Tahlel.

* not tested.



fafahssd @ 7o % A4 I WIKFO 7 L)V AENE, Polymyza betae Keskin D /:HE & LR IZB 4 A58

RE LT AHH, eafBLFAN) e
O 3F 5 B0 IZEED bz, FARED
L CE Do 2ty v 4, fRAT A
(Beta valgaris L. var. vapa Dumort.), 7% ¥/ 7
(B. vulgaris L. var. cicla L.) T&H 572, HFHE
DEXEEDD MWL O (Chenopodium
album L.), 3 7 # % (C. ficifolium Smith), C
amaranticolor Willd,, 7 + ¥ L
troflexus L.), A X)) ¥ 1 (Portulaca oleracea L.),
iy VRV Ry (Spinacia oleracea L.), B. maritima
L., C.capitatum (L.) Asch., C.quinoa T - 72,
FERESED o 2P LT 2 H (C album
B. trigyna Wald. et

(Amaranthus re-

L.var. centroubrum Makino),
Kit., B. orientalis Roth, B. pevennis L., B. procum-
bens Chr. Sm. TH - 72, 72 BHEH B L O}
B tigicHMiL 2742, £, 2K
B LT Y INEKEY I Polymysa 1B H O R G
FRH oD, FRITHETEED O h 5
A

LR O 3k O 22B8THEIC oW T H RN
s, b Polymyza B OFHERED SR L
ol

7 B HFF I Beta webbiana Mog., B. pattellaris
Mog., BBt i & A by, A v, T8
VYR, kxy s FVY, ST, ¥ URE,
<) —T— WV, Fr, AAER, 7F, PUF
s, 3EF, YIVT, Tro8 4L, /A TH
I, kFFES, NFVavF, TTIFE A
F, hT, NIHA, AHTFTRY, T
ZAZXi8, vWE A0y, 41328 FyET D
Y, AR, I, TAF, FFLF, FEY—,
F—F v+ —FFI5A, AL=—XATU—LTTX,
A )T IATTA, Taas¥, AXRAJ
KIS, 2 AR FVAX, FTVTrNTr, T
Xx, A=A, TRy, Thra—os,
sazua—sN, FARaf A Ao, ¥R
FIFY, CAZAAN, AFARX5F, +F1%
T, YN, F DN, UNKKXT, IFYFF,
T2 I NTHR  FrFay vy, AR bw
b, o83, kxFXF, RF2ZT, A RFFX
F, VxHAE, FR, Yav s RyR AT

27, VR I EN) =, IS kU Fay,
ZoT v R FUOR R TF . YR
HA—F—ary, F723, eaNnNI2rT2,
dA YAy, AN, wFxFr, vasHH
VAT, AFTeFE Ay, boHE 2
¥, VB LY, FFFSITTY, LK
T, Nvh, ZNEIFwRAF, =5, Zv=,
2, TANITHA, NorAvagh i Rorg
Ve VTRV,
2, TOWMEOEL LS HB S - Polymyxa
BE O

(1) EEHE

HITH T8 5 N 72 Polymyxa J&H O fa L& % B
LT B0, AR EERE E LA
L, FEMEE#,

EBRMES LUFE

Polymyxa J& T O 57 B - BE3E Polymyxa J& T8
D58, BIRLOAE T Polymyza DELENFD
Sz 35 B0 ORI DM, S, KA
BT THMOMBOTEAED %2 <, KIRRTIEHF
ET2MA2T0RD, #RoOWEERL, 7
FAERFHL TRIRRFHO A 2R L7

(Plate 5D 4), ThxiHEMEHL L, FOREL
AN HBERICE R L TBW 58 - [ UAE
PO L C20~30C ORE T L, B
L 72AKERRET- 2SS B & M 72 5 WO HIAR % EREX L,
Kk, BEZLTLELRE & T TERICBREL .
NS DOHIAB T IE Polymyza LAY O B DK IR T
RO o7z,

Bh HAEH L Polymysa DARIRAL T %
Et EREVEHEE L, ThE TmlToMA I
LT 6 EEBBE IR L 72z SR BRI ET
BB L7 7By » 508 shizb
Dk L7, Bib, 7% 4 Hkk (TNS-F-198554),
Ay Ly 7 HE K (SO-T-19841), Chenopodium
murale AR (CM-T-19842), =17 » ¥Htk (CF-
T-19849), ¥ v H#k (TNS-F-198555), 7 # ¥
ZHFE (TNS-F-198556) 38 & P A ~)) kb LHik

(TNS-F-198553) % Fv> 7z, Y IE E12em
FRERICAN BT L, HoRUAA %
Fhlk-4%7-8, $5% 20embL L8 L C _LRCEARICIR



et e AR W

BT AMAT L, bLEOK
USARDEE DS S o 7B A IR LR
Wk o THEEBTHEL 72,
® R

12T A T RO TR,
Table 211279 £ 9 42, 50 & 7o Hid)
tﬂbﬂr%@T%ﬁ%r@%ﬂto%
5, FrHAnsarEEI R HARDF
ﬁu#«f7w%ﬂn%®&f%0,7
F otk aftok, AN
OERRIE AN e B O RIERD BT,
E~Wb7ﬁ#ﬂ@%#%f$®ﬁﬁk
by FEROENEDOLR, T
IHBRET A BT TR E
L KFHEL, UL
> 7 %1, Chenopodium murale, C. capita-
fum BX a7 FICEBEE»SEW
EETH - 72h%, YaFE C quinoa (2
REEL Do, —H, YOWREKRE
S UHFB L UC. quinoa \ITELL K HE
L, a7HY¥, Cmurale BLXUFET L
¥V ’i$ﬁE#%ﬂw*$f%oﬁ

Beta vulgaris

fﬁ,-r/ﬁ‘4<‘:7§7//r7 HHELL
VAR A
3 72 Table 221277 T KO, T b ¥

V7. C. murale, C. capitabum B X [
FTHAFEPSOEKRT oA L OFD
WGBS, TS ORI E
L5 v 4 & oo OMIR & HeRgic
LT, FrHAeyaFicgHERL
B, FUHAIHEE LRI YR

B otz L, YOAOFICEFELLE
BF v F A EELE P B
Table 23153 & H 12 Rt & HfRiZ 7~
H 4L uFOREKRETL VT, C
murale, C. capitatum B X2 7 A H 2
EA L7, Lo LERS QY OEEM
REBOTFH AL v uFIEELL
X, FOFEMITEEOEEIKEL,
FUHANSORKIE Y BHFITIFEL
Bwl, YO¥FE,IrSOEKIET A

F607 (1987)

Table 21. Host range of Polymyxa sp. infecting the
plants grown in Tsubetsu soil
Original host of Polymyra
Test plants Sugar beet| Spinach | C.murale C fici- C. album 4. rolr./)- P.oleracea
folium flexus
Sugar beet LRI S B o ol 4+ + + ++ — — _
Swiss chard + ++ + ++ ++ 4 + -~ + — — —
Spinach + + + ++ o+ + o+ — _
C.murale + b+ + + 4+ + + o+ 44 _ _
C.eapitatum + 4 -+ + ++ 4+ - _
C.ficifolivm ++ + + 4 + + + _ _
C.quinoa + + + ++ ++ — _
C. album — + + + I 4+ _ _
A retroflorus — — — — + 4+ + _
A blitum - - — — — + 4+ 4 _
P olevacen — — - — - — 4o
P.grandiflora — — — — — — b4+
a See Table 1.

Table 22. Infectivity of Polymyxa sp. isolated from
spinach, Chenopodium murale, C. capitatum and
C. ficifolium to sugar beet and C. album

Inoculum 1st

2nd
Resting spore clusters

produced in inoculation

inoculation®'

|sugar beetl'” — lsngar beel’ IC. album ]

Spinach
(SO-T-19841)

~L

Chenopodium murale — r

[C atbum I — lsugar beeﬂ [C. album |

|sugar beetl — [sugar bee4 IC, album l

{CM-T-19842) L album l — lsugar heetl l(,'. album I
C. capitatum . > |sugar beet] > lsugar beetl ,(I. u/lmm—’
(CC-T-19843) > [(L album ] —> Isugar heet| |C. album 1

Isugar beet! — Isugar beell k).all)um ‘

i
5 o
g C. album

a) Resting spore clusters of Polvmyxa sp. propagated in 1 st inoculation were
reinoculated to sugar beet and C. album.

by 27771
|

C. ficifolium
(CF-T-19849)

!C album ’ — [sugar beell

Tinfected.

. not infected.

Table 23. Infectivity of Polymyxa sp. isolated from
sugar beet and Chenopodium album to spinach,
C. murale, C. capitatum and C. ficifolium

1 st 2 nd

Inoculum
Resting spore clusters

produced in inoculation?’

inoculation

'sugar beetl IC. album l

— ispinacb 1"\ —

lsugar beet] [C. album |
Eugar beet1 [CA album J

lsugar beet‘ ,C. album ‘

> lE.m,u'rale| —

C. capitatum| -

— [C, f'icifoliuml —

Sugar beet g
(TNS-F-198554) —

|sugar beitl [C. atbum J
[c. atbum ]

[spinach J —

— 'C. m,malel —

1sugar beet‘

\C'Ilﬁgj.u]-‘m.198555] - > [C.cayi!alum] > lsugar heeti E.albuml

— sugar beet] C. album

a) Resting spore clusters of Polymyvra sp. propagated in 1 st inoculation were
reinoculated to sugar beet and C. album.

b 777
—4

*infected.
* not infected.
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BEEL Do, TRLOFBREIFENBLY
FREOFEL»HOEKTLRLTH - 72,

LI EDsERD S 7 v A Wbk E & 0 PRk,
koL vy, Comurale, C.capitatum B X2
TH¥EREBEEETHLOD, T ML T
FIAT A FERIHO PR L2 LD EEDH 5
niz,

(2) &2 &

FIRIFEBOF{LH & 4B & L7z Polymyxa 1378
FHEHFE»H KT PICENTHE, 7o M, v
¥, OFAEL, ARV ELIZEFNRFREFELETEDL
45D NV—FIInitbhiz, 2Z2TIEIIhbH 4
DOEKRE I T A FEKICOWTREY N,

ERMB S LV FE

WA BRI & B EE 7 v WK
(TNS-F-198554), 2 7 # WHE#E (CF-T-19849),
S a ¥WH B (TNS.F-198555), 7 4 ¥ 2 H &k

(TNS-F-198556) # L OF A N1 v 2 @##k (TNS
F-198553) % WijlH & [AER D 4 ik CHaAE L 72 13RI
FRENOSHIFEY LR L, 20~25CoR=E
NTHF s, HEZIOHE2S 27 AMsHE
SAE R DR — T 2 AL L+ KE L 720
b, BIEEERRC L TRE L, HOREYRN:,
BETHEMECLAEE Lo JZHEY O
#%#50 H B (2 Polymyra O BEASHHAR 2 HRALL, 1
~2mmiZtl o 72 b DEMEICHY, 6%D 7L
F—LTALFeFE2%FRI vy 7BETHEL,
Fr bR THABETOEL v+ 504 FE
Spurr DR TR F OBIFEORESW® (3 1 1)
EBL, BRORMBE LTIyt FH S N R
EREEEDHIZT0T, SHMTES S, B
HBIETROMEBE YNV E T I 20 — AT
HIAFA 7 TCREGHICLTH2S, By 7=
&S T L, BT UAMEE (HV.HS-7D,
50KV) TEIZL /-,
# =R

FrHA, ATHY, O, TAEIB I
AN O RREKOFE G ZHEY & LHROE
EBLORBMEIZEO SR (Plate5 BX O
6), FHREMIZIZ IO HKRMICKELEN L,
Keskin (1964) Z& - CTEEab & 172 P. betae & [A]

LT&Ho 775

L ERAIBEIZEE AL 520 60, B
AT BETHTT A— VR, BEHI0~40p4m @
LT (Plate50 1 - 2, 6M4), #HE2HH
5 i HAKIRRE T2 8] & 7z, AKERBL T 13 TR
TR TR 6 A, BE3I~10sm CFHY
4.5um) DR A OB EFEYEIZE > THIS
B CEA LM E B o T/, KIERFHIE 4 18
PHI00EL EORT LS540, B, K& S idtk4
T, HIK, IR, BEAHE, SR E0WTH - 72,
ZORKGEEOHMBORIKFLTAHELHT
o, WIS EVHBOZWT AR o
TIEFIKIIEA 2325 < (Plate6 D 7 - 8),
BOLVHIAD S VT > A TRERIK T 23 A
FDOMA» S 572 (Plate5 D 8), HKIRFI T D
FAIRAE BE LS B 5 L, BoES, Dbk
wWh S EBEICEL L 72, 8B 1 REET KR
BFDPoDORFILL > TEESNDLZ ERT V4
AHBRTIIMERRTE D, Mo 4 HETIE T 238
HTWhG, EETO) MREL LS, B, X
&3 IHA T, FoOsIR, K MEIKT 2
ERG ETH ol TyHA, TATHAY, LU
BXUARY v 2EKOMEEF DD 1ZIE10~20
pm, E315~60um OFDODSIKRA L A
(Plate5» 5, 6m1 -2 -5), 7HVYLEkk
OWHET D) EWES5 ~12m, £2100pm LLE
DHNERS L 572 (Plate 6 D 3), EETD
IRBBHOFEZREETPELA SN, (R
i IREEN D - o, EREETOR, K& s,
W7 > A BROSE, B REETERL
T, T 3L LA, EEMH4Sum, B4
2EDNYEHFFH5 Tz (Plate5 D 6),
3. % £

Polymyral& i34 7 7 7% ¥ H(Plasmodiophorales)
D F a2 7 # €F (Plasmodiophoraceae) {ZJ& L T\
%o Karling (1968) (2X 5 &, ZoFHIZ10/E I
TS RT WD, Polymyxa 18 DFFELKIRR 7%
IR E Y, FOE (THE | cystosori) 3, K
ESBLUOHMESTAET, HAMDCFEL, &
ET D) IKBTERORAIK, (OB »5%
sh, BLgEEAETAE shTwah, HE
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BT _T oM ER LT, 5517, i P. betae Keskin f. sp. portulacae & L TIRE L 7=
WIROFFEM A ARHEY IR SRy, 7Y (Abe and Ui, 1986),

B, vaf @z eadoEWcBEsns CN L DEERDS Beta uvigaris 125\ E A
ZEdS, Pobetae \ZIETAHEED LN, D&H B P. betae DT ¥ A EHKIZF I EBORAE

P. betae DFAEMDALICE T AMERRET T CHERL, oMEEB X0 U EEIRARO
2o 7295, 19794E42 Barr (1979) ¥ h F 50 BB VLD EELLND,
AUF)ADOHIBIIEFS L O BLET A4
Yahs & L7z Polymyza DFERESB L O EE
W& AL, ARG 82 <, B, P betae &% S RFDKEY 1 I

EEEPFASES 2 ICRAE D, S OFHRIET A A & DOREE
By, 7ACIREBKRETA IO IFET S
ZEMS, MEEEY P obetae DEALE L, T O Polymyxa 13X FERTH Y, HIEOELEZAHE

FHEARIE P betae £. sp. betae, 7 A Y LHARIZ P, BIEHTEIHEETER Y, 202D RENLEE
betae f. sp. amaranthi & 52 L HEEL Tk, WA H ), BEHEEI B EEEHIAT
LHaL, BT A FELp 1 Flo s Wh, BB D & BY P betae TEXHFEMO G
Thhb, 1), P. betae Keskin @ 3 — 1T 5 INEHEE BWETHy, FLFLOWHR (T21@MLR) @
BT oH A & uFCHFELLEEESATYSE  BIIBEOHSLVEFOROLP»OBEDNR
(Keskin, 1964; D'Ambra, 1967), % @ 7= Barr KBEshD, —F, FOHBEOHEED 1L 2

IO v SR E HF T EBEIE P betae . sp. (BNYVV) it ciz 77 %8, v2g¥ b
betae DETp - HERRMTH AL ERXT D, K LYV FEOMBIIERETAESNRTED
MEckleEEEO 7 7 FEEY > S oM/ (Tamada and Baba, 1973), P. betae & 7 1 )L X

P betae W7 A4 uFicts AEEMICE DETHFIEAZS5TLL —HL TRV, F72,
WA= NERRBLIUN T YRR E DR P obetae DWHR (T2 5EED) &9 4V AR
nAhLRoont, FREUAEBEDT Y A EDBBRIZOVWT LS TRV,
BRE DU R A OGEI & L THiF AR E REIRE Y A VADEANE E 7 A VR & DRI
ThHAHEEZTVLHE, EEZILEIFYORBK BHSHICRLL 2 2081%, BIlb, Jkkns
LAniEEERE E OEEN LB AT > TRy KUK ABEENDHS L SR TVS (Teakle,
DT, ARETIXIBEDOF > A HkE 2O 1983), Ak#Heh 2 BER O4F# & L CRROQEE T4
W ZNEFRMEAIG % 5252 2 RAT A, HEEANTY A VAL ER L2V, @V 1
Ty VLYY, C murle, C. capitatum B XT3 AMBHETEEFEmIZIASOA LV, QEFEETD
THFRTF HAERE D OFEAROKEEET YAV ZAEHEEDSF O A L 2RI U E
HAENL, ThOEDHMASPEEENT P betae MBI TRAERIBRESREZL, @71V
EEERANRIE L T Wb i REMEATE Vs ZAGWREEDRIRNE T ORI 3 72 I3 BRI K 5 T
ILEEOT A ELIHASD P belae R¥RIZFDOE RBOEUEBRESRZV, OV AV ANEEFO
HBLOBEIEHES Y FFOLOE—HTHNDT HEYHNIIEDOLNLI R ETHD, —H,
D. betae Keskin f. sp. amaranthi Barr EHE S N7, FEAFHZEBIEIOHEE SR TwD (Teakle,
AN b AEHROIHEL P. betae Keskin & Bk 1983),
Thote TNODEEHPAIX R ANY & 1EHEY P. betae £ BNYVV & OHRII@DB L UBD—
RO, 2R Rt e 7 AHENE, TAHY BT A 2. 30MRA (EHS, 1971; Tama-
Bevaflo X IHEENICITBR THA, TR da 1975) oAk ZEBE AR SN TV,
B2 = DEREE P betae D 1 DO Lo LR, LA»L, FEEO~-O0&KEFHDITEA LT+



Table 24. Transmission of BNYVV by seven isolates of

I EL  F oA F3HBEO T A4V ABENE, Polymyxa betae Keskin D HEHE & PRI 5 0f%

SITHERR SN T Wiy,

FIT, TZTIEBNYVV OEHHEEL 3 512
BT 5 7280, P betae DELEBEOFILETA N
AR DB R, P. betae DAL, P. betae D7 A
N 2L, AV AR AR B 0
BXUBEAERIZBIT A YA VKT OFE % A~
725
1. P. betae DFEMOMEE T 1)V X{GHk

05157

Olpidium brassicae VAT IRIL O EFERIZH O W
TBY, EERC L > UEHT A7 1V ADFEH
PRELD, PIZIET N2 IZFEERDH S O. brass-
icae TNV (#3222 0L A0 4 VA) 2ok
TAHA, LBVV (LA 9 7 XL V4 )LR)
W Ta v, —F, LIYRUIHFEET SO
brassicae i LBVV 223 %A TNV Z{aE T &
Zp\, F 72, Spongospora subterranea (ZIXZE FERRAT,
P. betae WX ALEIN F hF @B s hTw3b,
LA LZ&AE P betae DLRIE &7 4 L 2 {EHE &
DB D2V T T s 7o HiEAT R v, RIETHE
FIRBOBLroTB SN BEEHBOELS
P. betae BHK L 7 A VAR ORGEEHS T L
L5 &L,

P. betae DE & 7 1 )V B DA
ZAARIROBER P SN 2HERORE L S
P. betae BFRIZD &, BNYVV Oz 0 f &+
LAl ) &Lz,

KBHME S LUOHE

WMk 791 B (TNS-F-198554),
T L v o EB (SO-T-19841), Chenopodium
murale WHE (CM-T-19842), 27 % ¥Hi#k (CF-
T-19849), ¥ T H&#k (TNS-F-198555), 74 K
2Rtk (TNSF-198556) & & 052~ b 1 Hikk

(TNS-F-198553) @ 7 Bk D IRIRHL T B4 10018
TEEENEFNOSER LR DA IERE L,
L7z b oMK L7, STho05HMBICIT
Olpidium, Aphanomyces, Pythium 3 £ U Rhizocto-
nia BEZ EOFEFEIRAL TV 2h 572,

A5 LELD P. betae IRIRFLF % &4 &

T OHR % BRI L TB &, fHAIICES
1TomEAFOMIF 12 L TEGKE LIcZF L FniRM
L, B9mFEHRHEIZAN, MWL %
L, 20~25COIRECTHE S® 72, HHEWIIHkY
D2~4fFEREZEL, 2~4MO#EYEL L7,

A K BEEEH 2 2VABCERFROK
PHMEEFIRIL, oIl K&ELZDE P betae
& BNYVV DREG % 72, P. betae DI

(1)

Polymyxa betae isolated from different plant guaizrixfikd [[-A- 1 128 L TiT R W,

species & Y S - )
P BNYVV DGz [-A-2 1080 €
P. betae and the original host .
(isolate no.) ELISA ’C\’/f]‘tﬁ o] f:o
P.betae P. betae P. betae P. betae P. betae P. belae P. betae ﬁ %
Test plants * from from from from from f. sp. f. sp.
sugar spinach C. C. fici- C. amaran-  poriu- . Pt .
beet murale folium  album thi lacae _%l\: 3 o 7 *E% »hH =+ S (A P. betae 7 E\%_l_

(TNS*F (SO—T) (CM*T (CF—T) (TNS—F) (TNS—F
198554 19841 19842 19849 198555 198556

TNS-F
198553

)(

PRE B L 7214 OMEW 12 B17 5 P betae

Sugar beet

S

Spinach

. oleracea
. grandifl orea

oV

wiss chard

murale
capitatum
ficifolium
quinoa
album
relroflexus
blitum

rilrrrri N eeoeee

frrrrioceeee
1111 10Ce0000®
1111100000000

L1111 1000000 |

FTTTOO T

DA & BNYVV DB L Table 240 —&
KOLBHTH-72, L, 79 1k
W, 7% A, 75Uy, kLU,
Chenopodium murale, C. capitatum B X U2
THAWFIZEEL, 94LVAH IS OHY
rohahi, ALy BLUC
murale WARIX, F o H 141 BLU> ¥t

(IR eleN N i i I I

a) Test plants (at least 10 plants each) were inoculated with resting spores of P. be-

b) P. betae was observed by a light microscope in rootlets of test plants. BNYVV was

tae through soil.

detected by ELISA in extracts of rootlets of test plants.
@ : infected with P. belae and BNYVV.
O ! infected with P. betee but not with BNYVV.
— " not infected with P. betae and BNYVV.

SR eT AR EIcEE L, L
LO9ANVARET YA BLFa7h¥%E
CoENLOMBINTY, C quinoa & &
THPLERBR SN, T T HFHE



b AT AA

ik, L7 p R 8MICHEA LAY, ¥
INVAREoMLr bl sh b7, v 0
FHEKRE T oA BLE 75 ok BT HY
BreMIcHmE Lz, A2t shidyo
726 P. betae f. sp. amaranthi O 7 *+ ¥ 1 EfkiT &
LEHZ, P betae 1. sp portulacae D A1) & LHE K
BAX) AR IIOAFAELLZAIALOWTR
ORGP E ST AN AGRB I RhE o7

Lk, #9890 A4 V2 DGR (b E)
IR TRE 572
(2) P. betae DEEEICRITT

BEEEYOZE

AIEHE TIZAD SN P obetae BEL O
BNYVV Of 4R M M4 5720
FHEMORL B P betae HHEB LTV

Table 25.

Preplanting (2 years)

HEBSHE 85605 (1987)

¥ENEFN 2 EMESLCHEMELLZOL, Thb
DAEE T 4 A AR KR 250 1278l L,
FrYAEBEL CUOMBETETG LTS,

bR B O IIHIIC 1 XI9EM, 2 hiEcH
L, £ MO EFAEL 72, #E 1L Table 25
WCIRT &, BIRER, 794, 57— 7L —
FBXT Y L7 & Beta vulgaris L. (T
D HEY O FHEBE TR A BRAR X 0 381 Hls L
THELLLE D725, L7 AHFRTLaT7HH

Effect of kinds of preceding crops and
weeds grown in infested soil on the severity
of rhizomania of sugar beet °

Necrosis severity on roots

0 10 20 30 40 50 60 70 80 90100
| ! ]

FEHO % 5 WFEOFR I ZHEONY %
B L, ZOWIIEICETAEZE ) RF
DISTHFLE & P~z
ERMEE LU HE
el 2O WRORLITH AP
EOMEL (WL, pH (H0) 7.1)
BT ot SR D BBt
(b t, pH7.8), B L UEKIHEL
kBt w R L
fealiEYy  dbiEEo 2 E 2 MY,
BERAMY S L UOMESFER L2,
REAHE g BRI RAERY
%2 /3 3FERBBPBAL -0 B g
DP. betae BPLT AN ADEE PN
BIOEKIZIF o4 A 2L, BEET
BFHLobL, —HEEBIcBgi ko
I CEF ST T LREHEOZ IR
JEDFEIH % Table 8 DFLHEIIFETVWTH
~, BWETERL 72, BIz—Eo @&
IZDWTRT 5 A RSO Y 14 v 2
A -A-2 28 TELISA ETHE
L7z,

Compositae

(iramineae

[.abiatae

[.iliaceae

Cruciferae

Solanaceae

Control

B =

Chenopodiaceae

Cryophyllaceac

Amaranthaceae

Polygonaceae

Umbhelliferae

Scrophulariaccae [

[.eguminosae

Potulacaceae

C. ficifolivm
C. album

Souchus sp.
Aexican ageratum
Marigold

Sugar beet
Table heet
Swiss chard

Lettuce

L Chrysantbemum sp.

E Stellavia neglecta
Carnation
Barley
Wheat
Japanese millet
I'imothy
Corn
ltalian rygrass
QOrchardgrass
Perilla sp.

[ Elsholtzia sp.
Scarlet sage
Chinese chive

[ Onion

Garlic

C- Ymarantbus Blitum

A retroflexus
Buckwheat

li Bitter-dock
Polygonum sp.

[ Marsh vellow cress
Chinese cabhage

[ Celery
Japanese hornwort

Veronica sp.

Snapdragon

Fegplant

Potato

Tohaceo

Petunia

Tomato

Chinese lantern

Black nightshade

Kidney bean
Alfalfa
Soybean
Red clover
White clover
[ Porlulaca grandiftora

P.oleracea

Not planted soil
[ P

Sterilized soil

a) Plants of 50 species from 14 families were grown in pots filled with infested soil

for two vears. In the third vears. sugar beet plants were grown for 44 days in

HETORL LR TOSERG T
PE18emEHEERIZFEHE L, 14F50 o4l

paper pots which were filled with the soil used in the pots of 50 species as above,
and then transplanted into a bealthy field. The results showed with necrosis
severity on roots of their sugar beet plants at the harvest time (see Table 8).



MEEL 7oA FIRIFBO Y A N REAE, Polymyza betae Keskin @ 4 HE & BRI+ %R

BXUYLOHD LI Chenopodium & 12
g+ 2o, 8L oro—

Table 26. Effect of kinds of preceding crops and weeds
grown in different amount of infested soil
on the severity of rhizomania of sugar beet 9

N, THZT—N, 4 kA XF, ok
+ 7\:‘:' r k 7 + lf-l, By ET, Preplanting Amount of ) .

. _ o b . )I( - infested Necrosis severity on roots
F—Fx—FFFTARE ODEJI\’C [P :j‘,.'ﬂﬁ (3 years) soil (%) 0 1&30 3|0 4|0 510 6[0 7'0 SIO 9|0 190
& KD o 72 IREISFEFL I ICILE :

= Sugar beet

L, 7v¥4, 7= 7= FBIY

TV OMTIIELI KDY 2228, ¥

Swiss chard

o, TAZO—N, BIUPAN) v
ZEDHTIIMBoORSTIZB A IER

Chenopodium album

R E RIFFAREFEDEHVETH 5 12,

flexus

Amaranthus retro-

KIHETEHEORLZ B HIREIZO VT

Portulaca oleracea

L7 COERIIELEE L LB

CERTOIE L %0.2%, 2 % % 721320% | Vheat

(V/V) ZTERE L TEIBmEBSKIC  |corn

FHEL, 794, Su¥ns13EoH

Orchardgrass

Wx SEMBMELZOL, 2EEOER

BETICRMLASLDFE)FL N

Tomato

v b ($E32cm, #22cm, B E12em) A

Potato

Nize THHIZTFT ¥ 1T %505 3%
L, 20—30COm=ENIZEE, #4757 A

Chinese cabbage

e o

Bl 2y BIWORBBEBIV YAV AD

AR L 72, F i Table 26128 T
£, FHOMRBORBB I 1 v X

DREREBREE, 7oA BIFT7S Y

oo B ] o N O o o S ot I Joo N S roto

T OH TR EIORSEESIIEFRLRE
Mo te THRIIXTL T OHL ot
WY OMTIE, SRS, BWER
W OREGEEIMEIFL Tz,

3) & &=

FIRIFORRE Y 4 VA (BNYVV)
DEJE ANV ADFEETH S 7 W FF
T T o AR AL 2L 5 1I2ER
S Nzps, OV HEER, Pobetae . sp. amaran-
thi ¥ 7213 P. betae f. sp. portulacae * ¥EFE L 72354
IR Bk o 22, TREETIZ, BNYVV
DEERFIOFEELT AFROL oY, v
VFRoOvAMFBEAUY vy Fao Ry
L &N TwhbAH (Tamada and Baba, 1973), &
iR SHOPTHAE LI, T4V ANH

(] RS
2 P
White clover
0 R 1
Garland chrysan- 2 i
| themum 0 ]
2 H
Not planted soil 1 |
0
1o 2.0

Value in ELISA (at 405nm)

a) Plants of 13 species were grown in pots filled with

different amounts of infested soils for three years. In the
fourth years, sugar beet plants were grown in the soils of
different preceding crops for four months, and then were
examined on the incidence of rhizomania and the infection
of BNYVV by ELISA.

S5 necrosis severity on roots (see Table 8).

[7: value in ELISA.

SNG4 LAEY) O FERE L, P. betae DIEE L
L\, ZOZ EIERIITS o 7o RAEREY O HAEER
OTEICBFLAEI OO EMNFITON, B,
FrHAMTETANARRE L EOBENE
LAB ooz, £HRBORIBHEL L
HolbDEHEINZOHL, >u¥y, a7
HY, TACZBIPAXRY AP TIEYI 4 VA



T R AR R

EEAl oz b D EHEL EN b,
LLE® Z & 55 P obetae i= £ B BNYVV D15 #E
BEOMEBR E - WRIC L s TR2B E &1,
P. betae DEEIB T B OB X 5 TR LB &
WS b,

2. LI ADESFLLEER

Polymyxa betae D57 A WADENETHLH T &
DOREEEEIE D 7201218, B|HFED P betae ¥ FH T
B A VA HEETL0E ) iR ITHIE
bk, £2T, HiE (I-A-1) TH~zL
S0, BEEEREO AP TEFEHTH D 25,
P. betae DFHHHO SN BEKD S 58 L 725
BRIz oWT, YA VA% F v 2 Lar St
B L A, # O ARIEOIEE Y 4 VR (BNYVV)
B S TP betae ¥ 1BAHZ EHHEL, 3
512, %D FEEBTIE, BNYVV #RFEL TV 5
Polymyza betae O 5 % 1 Bk (TNS-F-198554)
a7 HAFICLEEL, VA VAL, L
L, ITHFEPLREHINEEEIIANVAY
T L 2ol 22 TRITHFEBIZLS
BNYVV OB L 4 2T 5 & Ly A L 2\
OREDVPHIEKY A VAL EIETCELNEMPIZD
WTHE L 72,
(1) a7AHH@AICES P. betae D

EPIFE 4

F HIRIEOIFE 7 4 ) {3 P. betae %
Ao, a7 FTHBELI-OLOT A VR

$60% (1987)

N &9 em$RiC AN, EMEY O 4 4858 L T
20~25CDIMETHEE 2872,

HEFE FEERKY 2 A BIZRE L AR
{22V, P. betae W& JEFHABE T, TA N AL
ELISA LT~ MR Emm (I-A-2)
IZHEL 7o,

# 2

Table 27WZRT EBOF 4 A, FoL vy
BLUC murale i¥EE a2 7 A THEBEL TH 5
T ACERE LA &, Pobetae 13T N TOIR
RIZEG L TWAA, YA VAEFTREDEDORE
B S bR TE R D 5720 —F, WO TF ¥
AWHERH YL 2L 0TI liErs Y 4 VA
MR S,

DrofRrofH Ik b, a70¥%
HBTAHZ LI LT AN APERELIN D
DEEZLND,

(2) 1IN AEE P. betae D7 1 IL 2 G

WHIZL D 7 1V 2EEIZI], O. brassicae O
WETICL B NaR 7 0Y A 4V ADHEHRD
ENIHERN LR ENDLDE, O. brassicae
WEBLI AV y 2 NL U AV ABLUY S NT
itk 4 v &, F 74 P graminis 12 X % soil
borne wheat mosaic virus 8 £ W' F o+ 4 FiEEH
TANADEIHERATOA L INDLDD 2

Table 27. Transmission of BNYVV by three Polymyxa

betae isolates propagated on sugar beet and
C. ficifolium

(LfRhE & R %o
XBHMEBLUTE

P. belae resting spores
(isolate no.)

Inoculum

1 st 2 nd

inoeulatiou? inoculation®

(e S 7~ 4 (TNS-F-198554),
ALy Uy (SOT-19841) B LU C mu-
rate (CM-T-19842) WHx w7, T2 b
OEBEO 7 BE - HBIXRITAICEL TiT % 5

Sugar beet isolate
{TNS-F-198554)

Spinach isolate
(SO-T-19841;

Sugar beet Sugar deet

C. ficifolium Sugar beet
Sugar beet

C. ficifolium

Sugar beet

Sugar beet

i
58 i

C. murale isolate Sugar beet Sugar. beet

f:o ICM-T-19842) C. ficifolium Bugar beet
o £ = TR N -

?%$§ﬁ(£ J:F'E 3 Iﬂ*ﬂ:% % ﬂ% ﬂT ' a) Eaeh isolate was inoeulated to sugar beet and C. ficifolivm through soil in first

WA LT AHFIEL THASE/ 0L
KIRK T % & MM A ERILL, Zhx i
e LTTF v ALz, BT
BIIEH & EREICHAR 2 Bz L2205, 1 mmld
ToMI L TEKERTICRL ., =

inoculation,
* bl Two months after 1st inoculation, eaeh isolate propagated on sugar beet and C. fiei-
folium was again inoculated to sugar beet through soil.
¢l P. helae was observed by a light microscope in rootlets of test plants, BNYVV was
detected by ELLISA in extracts of rootlels of test plants,
(07 infected with . betae and BNYVV.
! infected with I’. befue, but not with BNYVV.



FlEFEFR 7 oA EIRIFTOY AN ABENE,

HEIlHOSNT WA, RIETIZEFED P. betae HF
AN RBIRT A DS T AL A EREHED
PE D EF,
KRB S SLUFE

R EH EON-A-1 0% WFOKLES
A T P. betae DEFUEF L TV TH £ ) R
DFERERE VBT ORET > BiE» S
NEESNLEEPRET A THREEEY K LEE
L, SREBFRE L7 v 11213 % ) IR0/
L, YA NADERELFEO SN2 57 (Plate
3D3 - 4), KEEIZIZIZOY AL AEERK
(P—1H#R) &, WEHTHENLT 1 E291R
R A 4 B L 72 TNS-F-198554 B L O T-
11008 2 7 AP THWREL, FRFRTAL
2% WELLPL OB LU PLIGHEBETER L
AR

HREREOEE  ARREETERL-KEA4
—SEHMO T LA R F/THRIIE D R
HIRH{LAEREFZE L ELSRBY A L AHHE
PR L, ERFE(EREZHED L, RIS
WEL, HE»S AN AFMBTE BT Y
AV A BB GEAE Lz (Plate 10 6), LFD
DT P. betae ¥ TR 5D 7 A U A BMUSRGLAE K

Table 28. Acquisition and transmission of BNYVV by non-viruliferous sugar
beet isolates of Polymyxa betae from plants infected with only the

virus

Polymyxa betae Keskin O 88 & PRI L 0F5E

THELZLE, TAODOED Y A VAL EBT
ELE, RN, BlL, HEFETEIA, B,
C, DOA-SOUNHERH»SELNREHKS X
UHIMLE L7z, ARIE Y A L 2 Bpludgeiiic 7 A
VAT P. betae WAk T B2 /2b 0, B
T AV A BB EAEK, CKET A v AEE P
betae DA X RFEEHH D, DXIET MLV AY
P. betae HIEG & & e EEEARE L, BiRE
TKALERRE 7 > 4 A % JKGE K2 1205 [ i3 L CHRAX

L, EbiZHERELL, MiE+n5ickkLzob
BEELTHV 72, ABXUCREASELBEIEK
{213 P. betae W 1A%, MIARIZ I P. betae IRIRRY
FHERETNEEED O,

WoE ik BRREKEIFOREETHHLT
BWiogkliz oeT oA TR vos—~
T v BEICEAREL A EEETER
), BEZHMRIE 1ml ToMA 2 L CHEE LIS
REL, 7o AT 245 L 72 (KIRKE 588 o

MEHE  EEFHEERHOER, 3R
MR FiE M 4960 8 B 12 Table 7 {25 v THHR
YAAL, BRE T++ LLoME T e
K& B LTz, P obetae B XU BNYVV O RS
AT FIRFBL CFRALL 2-HIM 2> W CHTEIIC
LTAT R » 720

# =R

MWAFEEL 20

No. of sugar No. of plants Table 28 L:/‘T(‘@L &b V) , v
Rootlets used as inoculum source beet plants infected with_ _
. _ examined P.betae| BNYVV® 1N U)fz;ﬁ;li TANAL
Sugar beet infected with BNYVV and P. belae (P-1) 12 12 12 P. betae @ﬁ[ﬁ% % @Zg"é x4
X PE.9p 24 24 10 o

A @ e 7o A KA S HRIK L 72 iR %

do. (Pf-115p 16 16 2 —
B |Sugar beet infected with BNYVV" o N 22 0 0 ?%$§ L7 1@{2’&0) HAIEED 5
Sugar beet infected with P. betae (P-1) 12 12 0 nr, —Fh, dBe& L&
C do. (P£.9) 24 24 0 P. betae @&@%%1113/6

do. (P£.115¢ 16 16 0

" S X A 7 -

D | Healthy sugar beet 21 0 0 HHCKPH *%HX L7cb o

a) BNYVV was inoculated by manual inoculation of sap to leaves of young seedlings, and 2 months
later, three isolates of non-viruliferous I’. betae were inoculated to roots of systemically virus-

infected plants, respectively.

2]

beet.
e) BNYVV infection was examined by EI.ISA.

5 BNYVV was inoculated by manual inoculation of sap to leaves of sugar beet seedlings.

P-1isolate of P. betae was obtained from healthy sugar beet. This isolate was free from

BNYVV. Resting spores of the isolate was inoculated through soil to sugar beet.

3 Pf-9 and Pf-115 were obtained from viruliferous sugar heet isolates of P. betae, TNS-F-198554
and T-1-100, respectively. They were changed from viruliferous to non-viruliferous after being
grown on C. ficifolium. Resting spores of these isolates were inoculated through soil to sugar

T, HARICERVIEE 7 AR
U7-2%, &AL A s
Nhhot, 174V A
DHDEFMEATH LD BX
PO L- b O x L
=863, P. betae D R
Yedy 7 A L A DR LI



JbE S R

ABSHmE  §60%5 (1987)

Viruliferous P.belae

Acquisition of virus from
rhizomania diseased sugar
beet plant

Z0ospore

viruliferous

@ Infection of
Chenopodium

P.betae to
R ficifolium

Infection of non-viruliferous
P.betae to rhizomania diseased
sugar beet plant

;@F Loss of virus in C.ficifoelium

&. }

Non-viruliferous
P.betae zoospore

Fig. 10. Schematic diagram on the relalionship of the acquisition of BNYVV and the loss of the virus in
Polymyxa betae. lresting spore,@:zoosporungium, () :plasmodium, $virus particles.

LMot BRZEKEBEEL-LDEIERRE
R L 7o, MR ERLE S IERILTH
AN

LLEDOFEREY A VR T) —D P, betae EARNS
A NZARERT oA MBRATHERET A LITX
STIANVAEEERLIZIERRTLOTH 572,
(3) £ &

Keskin (1964) &, P. betae NIEGL 727 v F
1 EEFFIEBLUOHFRLEL, £FFLH -2k
L LTWwh, 72 Barr (1979) i P. betae AU
BLkyLrywBXOy aFEEEOEGE
/s, FRODBIZEA L DEL WIEH %
HBL7zEHELTWS, L2L, RERTIIES
P. betae 37 ¥ A TG L TH, RiTHHERIC
B 2R BM A BRES TR TOAT, 7
A OEF~ODEBIFOON LN o T2 P
betae BRIz X B F o 4 ~DOEL L D
LT AEDIZIE, AV, P+ FBILUHR
DHEMHEM TORBRIT»LETH S,

FHAMRIFORE Y AV AER P. betae FHEH L
e AN ABIGEROERE, VAV AESEP.
betae BSEFIRIFO T AN ARG L 227 v H 4
MRA T A2BRICBVTEETFDS BLU
RIRFE T2 A WAL BB L, EEF ORI

S2TEDIANAERET VA IEHR L2 &
BFRTLDEEZELLONDL, T HiT P, graminis I
X % soil borne wheat mosaic virus (Canova, 1966
: Rao and Brakke, 1969), #+ 4 A FHEEHEY 1 IV
2 (EI - B, 1970), Olipidium brassicae 12 X
BLIAY v 7 A »DIFER (Tomlinson and
Garrett, 1964) DG EFETH B LR OO R
2o B, REBERDI b, BHEEMEADL» LSS
AN P — 1 HHKRICK By A VAR OBE L
G E LTRSS L /- (Tamada, Abe and
Baba, 1974) ,

AV A EBACERRIC V2 P betae WERIZV
THhL7T o H A IHENDRH D, VA V2 LR
TELIENDL, ATHFILL-TIA VA LM
BTELVRKAZTPBIRE N2 DTV E
Hbhb, Pbetae DIANZTY—fbEv AL
2 DR FERNWICRT & Fig 100 X 512k 5%,
INELIRADY v 71 L OIFEREREL T
WV % Olpidium brassicae #% 7 >~ 4 4, Plantago
magor, & A\ Veronica persica THEFE T % Z &
ko To A n2eky, EHlbashbl L
(Campbell, 1962; Tomlinson and Garrett, 1964)
HHEVIE I NRIFET AN A ERFEL TV S0
brassicae 751 ¥ A THIHT H T LIZX - T AL



BIEEHL . 7oA ZFHBIRD 7 4V A, Polymyxa betae Keskin DA FE & BB IZBA B hf5E

27y —fbshs e (BHE - 2N, 1976) &
TWBN, b&ZEy7N47W4wx£;07
ISTEEALT AN ZOEE I BRI TR L
fm&w#,%ﬂamﬁ%L%ELtommm
FTTANAPEHTELZWAIADOELLHITHL
EENTwA, ZhiZxfL, BNYVWW a7 h
BT TCE L2005, P obetae 5% D
ANZAEEETERVDTH L, AHICE-T
Eméﬂéﬁ4wxuomfuﬁﬁzf:@;5

BEENL G, ABITAFETIA VAT =1L
#Ebéﬂﬁi%6ﬁfa<,$&®@ﬁﬁ%f
H5b,

3. EBUEE Y1 A EROMEF

BE T TOEBKEIS, ZHRBWORE D 1
VA (BNYVV) & P. betae |2 & o THER - (R
XNBIEDNHRATE 2, RIETIIHEIZP. betae
KB AYALVADIAELY L, T4 VA%
%3 LT\ B P, betae IRIRAET- 0 KHIRAE, K
W (HCL, 74 (NaOH) ALEH & Ok
IR+ B X T 5 7 4 v ASTMELE
A BNYVV OfEikic B $ 28 IZ o TR L 72,
(1) RER#F

P. betae LR 423 7 H ERHZE T A Plasmo-
diophora brassicae 3 X U P. graminis O KERKEF it
TP CIFEREEGTTLL STV S
1968; %¢ « FE, 1964)o P. betae (22T Hh iR
(1982) 1% 8 EREAEF N THA L LTV A,
EHICEIRIFIE T v 4 2 10EBICHKE L 724
WL REELTWSE, 22T
13 4 W AR P. betae °
BELTWARKRL: EES

(Karling,

R IC R B LT v/ TR L
T, P.betae 3 X U BNYVV D&, FHUIZ% 9
R D IR % 7,

B 2

Table 291277 & 5 12, BB ORL TR
15 B T4, P.betae & BNYVV DI, B LU
ZHMIRDOZRIFATED S, BAEERSEAL T

LREFEI0EMIE SR L 22207 E2BEL
ERE OB TY P betae DG, FIHIBIROE

IR ERELROT, WEOBREH L RYIBR
Fans,

FHENOMT OFRIIRREEM L 7225, LE
FFEE B L ORGCIRECRFIBER +FHAL
7205, BED P.obetae &7 A VA DE WIEGEMNEE
Do, 2O, BH, BEEZmEOBREEEHEE
{123 A D 7 AN
(2) BRAKLE

TR OREYIRRE O % M iddkic X -
THENESNB TRBETASLDOL H 5 W, P
betae B X T EFIMIBOIRIE 7 4V 2122\ Tid
oM ERThav, 72 TEKIAKREOHELS
EFHMIRORIRI BT T EE LT,

EBRMESLUHE
2mX3mOaA )= pREIRZFL YT
AN LEHE T A ERERT O 1 (F 5 R
DIFL) FHEE30em IS FHE L, 2 B AR 2R
H, 3EBICMIICELTT % A it L
Too 140 5 24 £ 24F4K, 2 A E L7,

Table 29. Persistence of BNYVV infectivity in infested soils stored
under air-day and moist conditions at room temperature®

¢S B s g - Stored Stored | No. of sugar beet| No. of plants | No. of plants infected with
& ORI TR R diti iods | plant ined | diseased P bet BNYVV
conditions periods plants examine 1sease - etae
BRTE L, P. betae DAELF 5(years) 15 15 15 15
& AN A DB REF Moist 10 4 4 4 3
% R S o ; ' o
EBRMHEE LU FE 5 23 23 23 23
ERT B LUPHETOZ  Air- 10 6 6 6 5
3 ML 5E M s & $REL L 7= dr%ed 13 21 10 21 12
soil 15 10 5 9 7

WA Rz X ORE (&

a) Infectivity tests were done by symptoms appearance, detection of virus by

KEH30%) KETE = —
AR AN TENIZRTEL

soils

ELISA and infection of P. betae in rootlets of test plants grown in treated
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= 32 Table 30. Effect of heat treatment of virus-carring resting
. JLFH 74 ARE =~ spores of Pol/ymyxa betae on transmission of
@ékﬂ&giﬁbﬁubtff BNYVY ¥
FARR, ;d'ﬂﬂg:@ b0 Ltk Heated Temper-| Heated | No. of sugar | No. of plants| No. of plants
V2, P.betae DIEFNBO LN, £ atures | periods | beet plants infected with
SIRIEASEL < HBIR L, ﬂﬁ@?)‘ﬁiﬂf conditions (C) i (days) | examined diseased P. betae| BNYVV
= 7 12 12 12 12
. Fo o P
BRI o7 RBoohkdrsl, 20 14 30 30 30 30
(3) Inshinig 35 14 30 30 30 30
RIEE O & B P. betae ® KIRFLT- 37 7 18 18 18 ) 18
R T L T 1S BB b A 2 - - s
TEALIENHOPIIR 7, T2 40 3 3 1 1 1
Td T > A MR & 7213 R LA _ 7 18 4 7 >
P lilE LRI T 2 i, ted O 1 e . 88
WLR R OWE % & bl At % By 30 0 0 0
A £ LA D V TRRE L 72 1 11 oz
4 e BNt 3 3 2 2 2
WAL 213 P betae (TNS-F- 7 12 0 0 0
198554 % #k) DIRIRRLTF % S8 &S - 14 30 0 J 0 0
- . 1
A0 % HLAETHEREL, A o : . o1 0
300me % iZ, 100X » o 2 DER % 18 Deied 40 21 3 3 3 3
rie:
L, 10m52 % RERE ISMEL 72 % 50 | 21 3 3 3 3
60 21 3 3 3 3

DEMEME L L7z, 2 %20, 35,

a) Infectivity tests were done by symptoms appearance, detection of

37, 40, 45, 50B L U60CT1, 3,

5, 7, 14F 7321 B EIAnsL AL L
7o BEBLERIZ I REZIRIEK0.5 g

Y REE AR, FIEREOZEREFENICE WV,
IS OB BEAKIER T3 E X8 & Hoagland
and Arnon SRR (R [-C-1-(1)B)
TFOHRLTBVZ 2RO T >4 1 ORFEL
HFE L300 BIZ P betae & 7 A W 2 D kGt % 3
~7z,

#® %

P. betae DKM X, Table 30277 T &9 12iE
BLTIZA0C14HR, 45°C 7 HRIZ 721350°C 5 HRY
Tk L7z, —75, $ETIE, 60°C21H BB
LTI N TN,

P. betae DFE RO BEIZIZZ D BIFOR
WBLUPT A NADRELED SN, 72771,
WBELA0°C 7 A AL o —ER D EER T P. betae B¥
FELTH, ZIBEFOERIEBES, 710
2B E N o7z, BIZINS 0K S5
BES AT Pobetae HEET V4 THMABEEL T

virus by ELISA and infection of P. betae in rootlets of test plants
grown in soil mixed with each heated resting spores.

LA N ADIERRIEFRD SN ol DT E
240C 7T HE @I X - TT AV 2R E P
betae D—EHT AN T ) —{tT 5 & 2R T
LD EELD,
(4) BELUT7ILAHULE
FNTERFA T IANATHIERILT A E &
NTVABREET 73BT LA VEIILY A 5 2
NA A NVA (LBVV) BA Olpidium brassicae
T EELHE L TY, LBVV @EELE L,
FNHLZ D7 AV AL O. brassicae DHE RN IZTE
ETAHEEZSNTWS (Campbell, 1962), = 2
T ZF I BIKROIRE Y 4 N 2 DFAEDS P. betae D
HAROSMA 2 MBI 2 2 B &S T A—2 D fjik &
LT, (RIERET- 1ot 2B B L V7 Vo 1) JLsg s
AN RO RITT By T,
ERME S LU FE

P. betae (TNS-F-198554 i #k) IKIRMET % &



FEFER T o342 IRBOY A L AENE,

GO BRI % B L T2 P, betae DIKIERF
(9.6 X 104M8) HIEEE0.1IN f10m ¥ 7213 KA
b+ b U 20 1NHRI0mEZ, 15574 & 242
ELE L 7z, SO KEAKT 3 EREV- K]
F200meiCiRFIL 20 b, EREICANRTT >3
£ %3 L, HHT0B BIZ P betae £ 7 4 L XA DK
BB LURmEF,

TANZIEN-A-2IZ# 1 T ELISA #:THH
L7

¥ £

Table 3LiZ/R$ &£ 512, 0. INKEEE (pH1.2)
WZ24WERIRE L o IRBR A F & H2 88 L 72> 3 i fukl
L7=F ¥ 4 Tid P. betae DFEDL Z S HIRDORE
LR LN L h o, —H, RIS 2 BERILIA
DEIETIL, P betae HHEFE L, BNYVV DEGy
HLEREE T,

%72, 0.1NKEEIL T B U 7 23 (pH
12.4) @ 2 BrBRIHME TIE P. betae

Polymyza betae Keskin DA JE & BEBRIZBE$ A HF7E

tae L VAN ADEEB LUKy RAE L, ¥
AN AN -A-2ic#1 TELISA TR L7,
¥ =
Table 321277¢ & 912, KRR T % brmiE ¢
BLTYH, 7y AT B P betae B LU
BNYVV ORESEMIE F o 22 S EA R, L
PFREDT 2 AU F S RO BRI IR AT E
B, $8ETFIINTHERD Table 33137R
TEII, PUMEOREICEFRR , UEHoEE
T F Ofl(égy)roﬂtﬁﬁ‘of:o
(6) & =&
ZHOMROIRT O R O KBRS,
Polymyxa betae W ERNIZRAE L 728 B L OEE
FTHEATOLCCHLIERERTE, VAL 2D
EEHLRIFENTHB I LS IR 572,

Table 3 1. Infectivity of virus-carrying resting spores of

Polymyxa betae treated with hydrochloric acid

or sodium hydroxide

ORIEBTBLF YA VLRI LT E

Soaking | No. of sugar beet| No. of plants infected with

PVARG -7 /A0 WA Treatments time plants examined P. betae BNYVV
(5) 1 2HFMBLE T5 min 10 10 10
25 RHOBET A NAREP be o inuer | o " 1 "
tae W2 B BNYVV PLILFE LB A5 K 2 hr 9 9 9
T AN R DRI BT B AN, 24 hr 5 0 0
K AN AN EROREI A LT G me " 0 0
LHhErEHERLLI E L, 0. INNaOH| =)y 10 10 10
RS LUHE 2 hr 10 10 10
EROBEEUT LA VBAOKS et o . .

A LZZL Ok FEUKIERTF59.6
X10ME 12 ) » B AN AEK T,

infection

a) Infectivity tests were done by detection

of virus by ELISA and
of P. betae in rootlets of test plants grown in soil

mixed with each treated P. betae.

10, 5038 & F100RE oA L 7
BNYVV JLILE % S mé>200%, 304
MZERTERELZOL, £FHET200m

Table 32. Infectivity of virus-carrying resting spores of

a)

Polymyxa betae treated with BNYVV-antiserum

WZIRANE, 7oA 23U/, BNYYY antiserum | No. of sugar deet No. of plants infected with
317 MEEkLIrOBORTEP (dilution ratio) plants examined P. betae BNYVV
' , e 1: 10 12 12 12
betae DFLT % 1/15M ) >~ BEEE K 1: 50 10 10 10
(pH 7.0) T100~1,000f% 7 5 ExF&ic 1:100 9 9 9
B L7 BNYVV P35 23043 Untreated spores 11 11 11
Not inoculated 10 0 0

MiIRGE L7-0b, BET 3 1 OFRSE
4 FEHEFHICHAFEEL, 6D
F A, #EEFELHI60H BT P. be-

infection

a) Infectivity tests were done by detection of virus by ELISA and

of P. betae in rootlets of test plants grown in soil mixed

with P. betae resting spores treated with antiserum.
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T2 AN ARTEE P betae (\ZFFT HMIBL, Table 33. Infectivity of virus-carrying zoospores of Polymyxa

YEmE, AKEEEF MUY A B IUBNYVY

betae treated with BNYVV-antiserum?®

T}TJI[L(%@%IE%% f)“ % ™ ’f I 0)’?_554’%‘@ BNYVV-antiserum No. of sugar beet No. of plants infected with
P betae AL L B VIR R 8 - et pensoemne | 7l e
LOLBEbhst, INHDOZ G, v 1. 200 8
AN AIEERNICTEEL, BLWEREA, 17 400 8 8 8
SREENTVD LD LERBND, L . : :
4, P. betae ICET BTV A IWAMFD [oieated spores 8 8 3
FRTE Heated spores® 8 0 0
ST ™ 4 L 2R P betae 1234 n  Notinoculated | 8 o | 0

a) Infectivity tests were done by detection of virus by ELISA and infection of

EREMEE O EEBRFE RS S BNYVV i3 P
betae DHENIID AT R TVEB LD
EHEE S NT-AS, P betae DHAEHIZY
ANWARCFSLWH D %R L7z BHIE
Tamada (1975) AEE L7 OAT, & LAHK
I ANV RKTAROR Ve OWMEFH 5

(Giunchedi and Langenberg, 1982 ; Langenberg
and Giunchedi, 1982), Bl v 4 L A T2 W»
THHENTORFIERHERA T EZY, 22T
i3 P. betae DHEERMNIZ BT B Y A4 NV ARLT DAL
YT LB THEEEHORBAEHNIZOVT YA
VAR R HER L,
(1) P. betae EIFADIRE

TANADFIEFH D 720, 74NV AREP.
betae DEAETIFIZOoWT Y A VAR T OEIEL
?:.th jo] f:o

EBRMP B LU FE

M#E P betae ® TNS-F-198554 Witk % HEfdE L
7o A3EIT60~120H MSRAERIE L, £ ) HRIRDE
RECERE 2 LT v A ORI L -/ %
HEBAKTHDTICHREL -0 L RFHEET TP,
betae DERBHO L OFEEILEFEL TV LE
FOR YN B o THREME L L7,

BT MRS 81~ 2mict) - 748
6% TN —NT LT Fi&Ed pH6.800.2
My ABRBEHRTA4TC, 4EMEREEL, FUE
BT IEMIC3mBEo e RNWT2% 4 A3 2
DEET AT, 20MEREEE LEERTHY, Tt
MY EBITHAL, TEYL A FRHA KL FE
#E LT, B RN+ 2BHE (Spurr's low vis-
cosity resin) (2R L, 70C T 8B ES S ¥,

P. betae in rootlets of test plants inoculated with P. hetae zoospores treated
by antiserum.
b} Heated at 50 C for 30 min. to confirmi of contamination of resting spores.

EET7ay s T AFA 7 THEEYR L L, BE
B ook s T BT ERG L, EBEE

F-BEMEE  (Hitachi HS-7D, B H50kv) THEIE
L7,
WiFEmEEEE LR osEE IOy s 0

—#%0.5~2.02m DYI/F £ L, Humphrey and
Pittman (1974) @ H{E1Z# U, methylene blue,
azure Il , basic fuchsin T 3 EHfn L CTHFTEMEE
THEL 7,

BHEMSEEE  ES 3~ 5mlldo 2R
B AN THICANATT 4 BMEEL,
9.5% % /= VTHH#HLZDOSL, 45 - Ak
(1980) o FEic#ELr, Ky FL ) a—n
(5 F83000~4000) (ML, 2~4TOEN
THERX I 7O M—2TES 4 pm YKL L7,
Z DR % BNYVV O+ FHM{E & FITC #4
Yy—ru7s) R MR L-HEETRE L, B8
AN EEMEE (Nikon FS-3) TUV 7405 —
PR LTS L, &8, BNYVV OHLME X
NI OMK CIHRBEREN LY —suT) v %
WL &8 ThrHR L7,

# =

BlEBLUORYZFL YY) a—n (PG) 12
L 725 ¥ A MR O % A SRS TEREE
L7-& &, fIROERER L OEBHRIIEELOR
BHID P. betae 753D HN727%, BFES, KEB X
UEEBEZ oL ED R 25 72



FMIERF-L . 7oA F 3R/ Y A N ABESE, Polymyza betae Keskin O/ERE & BRI A Af5e

(Plate 5D 2 ),

PG AR O N  EPEORELETRE L,
B MECHEL - &, BNYVV Ok %R
THEIFEOENIE, £ & L TP betge DEIAKRD
B L Cw iz EEoME S L O oSBTl
S50 TdH -7 (Plate 5D 3). LH»L, BBEDE
WA EGLHRHEE XU P. betae DARIRRE T I 812
AT D) BROLONIHRTIEHRE Ldr s 7.

E IS BIEI T, P. betae DERARIE LIT
LIZFEEIZKRE (7 v A D12 0Mfaetkt b
HLTWABEES SH o720 BNYVV R IE AR
OO E R L CTWAFRE DT » A4l
BERICEHR SN (Plate 10), L& L P. be-
tae BICAARAEBIZIEBD SN L b o 72 WIKR T,
—HORAFET OB L UOFEE I EHEOR
WRRFHR SN (Plate 9 D4 - 5 38 X U Plate
W ThbDHFRFTF > A BBEARAD
BNYVV i F (Plate 9 @ 3) & [AI$RIZ, MEH15
nm, £ &E#70~350nm T, FRO5O—EHICITH
SLEOHETHBIKCRI SN TVABLIAD S
n7: (Plate 9 ®5), —75, KIERTFHIZIEY A
VAR FIERD SN 72 (Plate 8)o
(2) REEREFHS I MILADRE

INITOEEBER»S, F5BHROMREY A
VA3 P. betae DIKIRIETIZOHFHET S L Bbh
LA, BYHEMETRIFNEREETE LS,
otre I TARIATIIHEE L 7 KIRFF1)
5 ELISAEFHA VT A VIO %
KA,

RBUME S LU FE

FHFEME T 7 AE A TRKRERTROA %
W b7, Bil—HobnE3mbiEEL AN
ATHBINTEFAL T4V A% SANERILT
HEXNTWAD I NERIC2HBREL, BER
TP L 72,

S ORIRI83200, 1003 X 50124
T TR OSMBEDTF 541~ F12—TIZ AR,
0.15M NaCl, 0.05% Tween-20B8 X UFY =)L
voy Fra2660.02MY > BEEER (pH7.4)
0.2mE/NBEDH —FET V¥ L% MATH T A%
THOICER L2, ZOBRERICBTAY AL
2K DAEIE % ELISA {ETHAE L 72, 3B & L
T RFL L PEFD P, betae IRIBFLF ML 8 %
EteT v A MIREREE Lz, EBRIZIKIK
geL, PEHRAETRL .

¥ R

Table 341278 & ) 12, P. betae IKIRFLFS0 D
B2 A 1 F A~ ISR AR IR AR TSR B o B i
STEL ol £/, EEEIZEELKERT
THEORKEIMET Lo, BETANR
DG IE R (Table 35) @ & 5 0 KRN F50
AT LN, ThHEDER SR L KB
KTIZE9AVABTFHEL TN EEZ SN
%o

Tabie 34. Detection of BNYVV by ELISA in different
numbers of resting spore clusters of viruliferous

sugar beet isolate of Polymyxa betae

0. 1MEERE#E#R (pHA4.5) B L /-

A N AR5 P. betae (TNS-F-198554) @
RARAL T Driselase (A5 REKK, B RL)
2%\ &) IERIML T37C T240
WL, IR TIHICAE LT D ARHLRE
DN EGBELEOL, 0.02M ) » EEEE

Used P. betae No. of resting Absorbance
(isolate no.) spore clusters at 405 nm
0 0.039
50 (pure)® 0.07
Viruliferous 100 (pure) 0.13
(TNS.F-198554) 200 (pure) 0.20
200 (pure)(HCL)® 0.20
about 2000 (not pure) >2.00
Non-viruliferous |about 500 (not pure) 0.02
(P£.9) about 1000 (not pure) 0.02

T 3Py, HITZ ORIRIFIEKT

FELTHWDLYA VA EREET L0,
AT R E K TH00RF I L 72 BNYVY

a) Pure means resting spore clusters without rootlets ; not
pure, with rootlets.

b) HCI treatment was performed by soaking the clusters in
1 N HCI for 2 hr.
¢) The figure shows mean values from each of the three tests.

FE R AR, ZRTI00HHE L -
DHLFEBAKT 3AHE - 720 BBIEBEED
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(3) * =
P. betae DFEETAILED SR
FRRR T R Y T 4 TR BET

Table 35. Infection of BNYVV by inoculation of various numbers of
resting spore clusters of Polymyxa betae

AR S 1020 om (Tamada and 0 2L econe shors ot R, s o e ol
Baba, 1973; Putz and Vuittenez, 02 0 0
1980) & b % % $£ V1 5, Putz and, 0 1 0 0
Vuittenez (1980) i3 B i 1o &AL, 50 5 1 1
BB L 21203, HEMAK %3 g g g
PO BNYVV B fi2B»ThH, 500 3 3 3

1210~15mm TH A & LT A,
72 BNYVV KT o —EidfEFEM
BATHEWIZSEOMETHER
KEHEN TS Z e —D D8k
L ¥ T Ww A (Tamada, 1975;
Putz and Vuittenez, 1980), Lk
D2 EEEEFAICED LR BRRK TP
BNYVV AR FEZF LA PTWB I L ®RTILOT
Hb, TNHORT I Tamada (1975) H7R L
EETHAOLEO A VAR T &b L T
Wh,

LA LadshARHAETIE, BRAE KIEREA
WAV ARTEF RS, ZORREIC
DWTIIARBETH A5, P. betae DHETEE (Keskin,
1964; D’Ambra and Mutto, 1975, 1976) 57 1
VA% BAPICERT SO LE L T A
THIRREE & B TICRBAR T AR AORY
H»H L|ESIN D, Stocky 5 (1977) EEFAK
DI BNYVV R T 2o EHEL TS, &
72 Fujisawa and Sugimoto (1977) xR iR f2 T 12
BNYVV L LW T %ot LTwh, LaL,
IhLOMETIRRTOR, MEME, FEEC
BT 2ibrznvl, BES 2V, o TEREK
B X UCKRIRRE T T BNYVV O R 72 EH
LARLTHEREIN TV LV EEBTNETHSE I,

—J, AREETII ELISA B THARIRBTI27 A
NANFHFET D Z L 2R TRENRON, KR
BT asmEEIcEETsE, A NANERETH S
Es, IRIRBRTFIZ YA NANEET AL 2
BEHASRLZEHEIIHSHH (Fujisawa and
Sugimoto, 1977), LI T & % FE B3 R EER#E
PO TTH 5,

a) Resting spore clusters were isolated from sugar beet root tissues
infected with viruliferous isolates (TNS-F-198554). One cluster
contained about 35 resting spores.

b) Sugar beet seedlings grown in sand culture with nutrient solution were
used as test plants.

c) BNYVV infection was examined by ELISA.

DLED & 27 40V 25 P. betae DIKIERF- 12
T 5 3L THHY, BETEORT
BRI L o728l E LTid, @, w42k
TR TF oM ORAIIIRE S hTWTEH
BLAPLWEICH L0, @. BAEDTLRw
P, @ ZOTAIN R, AN AR P. betae
BIATAFEEBET LI LTk - TS IS
b3 N B2l P obetae DEERHNTIZBRE L T
Wit EEESNA,

C. P. betae DRI ETHERN

ZIOMBOREESAE, FRlo LS Ic—%o
WA BLUHIBIZ L s TKELCRL D, —#FIIR
Y—THb, 2D LIZHIEFIZ P betae D IEHY:
EEET AV OPOREROFHERKEL T 5,
IR (1982) ZBEICE WG I X A KR DO EIR
Sfficow TR L, HIERFOREERE, 1 pH,
TEKGPEETHALLLTVAY, ThHDHE
BRIt EHWZLDTHY, P betae DIKIRN
TREETFHORFIfTEbhTuin,

I TIREDRESHRMED S P. betae OB
CEELREEY RITT LEZONCHEE, 1B
B, JREEIC D W CRRET L 72,

1. B%E

P. betae D5 —RIBGF SRR T2 5383F L

EEFTH D, t-T, BETOKIRRFHE



ME AR T oA FIMKO Y 4V AN,

PEVIEEARFHOBRERE»EL 250 LHEE
END, HEERBICOVLTIZHR (1975b) @
WENHBHOAKT, BENLENER L REOBRE
onTIRTFICBE ST 2y, KIETIRE
FIVELRVEE, WHEELBRAEEOBRE
oMz LEd &L,

(1) BPLABELRIEE

P betae BEL T A NV ADEG P E g/ O
IR T HE A0, TEBDKRERT %7
YHAHICEREL, BREORELRANL,

EBMBRBSIUHE

RER R 73 7 A W ARF P. betae @ TNS-
F-198554 i #k D IRIRAE T3 % A IH & kI 7 7 2
BEHWORZEMET ¢4, 1, 10, 50, 100,
2003 & 50052 % Tt o REBRE RO E T
YHAOLEMEICEEL 2, ZOKIERTHRO
TR BB TH - 72,

FEHE AR * AN 7-1E24m, £ S12cm,
IS ER Yy BR T A 201 5mD T A8
AP REBRE R T A R LIER T
BHL, FTEDKIRITIE 2 04H oMtk
FELC—%0 % 2% L /- Hoagland and Arnon ®&
B AR (EBRELE, T, 1978) xHwTHE
HES ¥, SMEERIIKEK]L £ I2KNOs !
0.51g, KH2POs :0.68g, Ca (NO3)2:0.82g,
MgSOs4 :0.24g, ETDA-Fe0.5% © 1 mé % KM

Table 36. Effect of different amounts of P. betae resting

Polymyza betae Keskin O HHE & [LER 2B B30

L, KBEKTSHHFIZHmML, FiZ HBOs &
MnSOs % &Mz 726 D TH B (pHT.2), G
F0320~30A v Y 2 DL OBV, Ty it
ANTHEBHTI6RER23C, KER 8 BE15C o HIER
THEEFNOIMAT S22 0b, KikL, HE
ZBITAL P betae L T AN DY T, P
betae LS BEAMEET, TA N ABWROL-A-
2 \ZHEL T ELISA i TR~ 7z,
#® R
P.betae BE U7 A4 W 2 DG 1d Table 35127
T L, KIRBESH1ES L CI0ETEED 5
ng, S50METi 5 AT 1 EEIZEES S, 100
B ETRETOEEKIZED SN,
(2) BEEEBELER
TEH O P betae BEDZERST V9 4 1281F
AERBOBBIEEL L OF I RIFORRKIC RITT
FEIIOWTHA~,
EBMESLUHE
ALBE L LRI oML (pH7.7) 100me
LT A ORFEHER0.001g 2255 g iR
FUBELEE L, ThER endkbisk 7 -
DIZAN, KBV T U A R 10KIERE L T20~
5CORMENICE &, BEFBYIC P. betae DG &
TR,
#® R

F YA FEEEZ T BEICRFEL 22, P betae
DOEEFEE L Table 3612333 L 512, &
BIEfERIc L > TREY, 0.01~5 g

spores inoculated in soil on infection of the fungus
and rhizomania severity of sugar beet plants®

Amount of inoculum Infection of P. betaein Necrosis

(per 100 ml soil) . severity

Air-dried |Resting spores days after sowing (days) on sugar

rootlets (X10%) 1217 22 27 37 57| beet roots

0 (g) 0 - - - - - = 0
0.001 0.178 - — Pl PI + +H {
0.01 1.78 Pl PI PI + H # 12
0.1 17.8 PIL PI + H 84
1.0 178 P P+ W 92
5.0 891 Pl Pl + H # H# 100
Infested soil PIL PI + H # # 100

a) Sugar beet seedlings were grown in pots filled with soils inoculated

at different amounts of inoculum, and they were examined on infection
of P. betae in rootlets at different periods after sowing (see Table 1)

and on necrosis on roots 5 months after sowing (see Table 8).

fEClaiEME%Z12E BICERRERD 2,
BESTBE KX 5 EEE 1/5,000a 7
FALEy MCIESo8HEL, 147H
BiHA& L 2858, 2 RMoRRmEE
P obetae DEFEERBREICHBL, KRB
0.001 g BEFEX CIHEITHBA R, ®
D CRE OHERTOBEE LD
LRETH-72H, 0.1~5 g EHXT
EASEH ORBIIE L (IFFEEICE > -
2o o T, afHEE L Cfitst L 2ot
DI LD P. betae B FEITIHARF0.1 g LA
FUHNST AL EES N,
kDX IZP betae DEERES X
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CZIBIBORIBEIRRIET L REE LB
100mé 2 V) F{IR0.1 g UKERALT-17.8 X 105@) T,
A BB 120.001 g (PRERFE T 17, 8001H)
Frx T oA 1Ak D RIRRL 350 < » 5
LN,

2. T pH
Wal-ADZ I EBORESHIZET ARAL
e, FIEPH R OBEBRFEETHLER
HoNF, FoHEES (1970a), MR (1973 a)
BEWLTO pH A E W & BIZF ) RIFORERFH K
LBz b 2L T h, BIZE)HHOR
T REE I VT A ERIKEEM A S EIH
Han7z7:DIZpH W E{ Bk oTWnh, L2L,
Caf d V EpHD EH L AFORIFIZE L T
WAEPIRFEZEEIN TR W, 2 2T EEBI LS
TAERMUIE ZIZEIRMBORIRENE %
LERE AT L7012 ,Caf + > $ 22ldpHds#
S BIFDEEIR, P. betae DIKIRRL T O F 3, =1
DHEFB LRI RITTEEIZOWTHR,
(1) pH &% 3 RiIsDRIH
EHEEHBLIVORMBAOFMIC LS HEPH OFE
b ASRIRRE T I RIE T B P. betae DGRBS L U F
IWMMOFERICRITTHELHLAIILLI L L
72o

EBRMEBLUVEE
HATE  FORRORLETH L HhE

pH A—% (HZM—5) CTHELZ, BIZF®D
HWII O W TEREEE (EC) 2*BERGE (H
EZFCM -2 A), A+ 2 BTHELE
it (H7170—50A) R W THlEL 72,

Ry - BRAL pH B L HE Y EhE
$RIZ AR, T/%4r VLR eV RIEML,
20~30CHRENIZE S, 40~90H BIZHI L 7=
HIARIZ DV T P obetae & 7 A N A DG % F~<7:,
P. betae DFAEFRITM-A-1IZHEL, 7402
DOFERF AL ELISA $:TiT e 5 720 £ RIKD
IR 2 1EHE % 2 ~ 3 7 A HIZ Table 7 DIEH
HLRE RSV R - 72

] £
phEmdE L, ATAmEREe LY L, £
MEATfE L %2 2 0 5 @ 3OEGICREG Ltiﬁk

REEA ) Y LR 3O AIKEEMOTE
WAL, 1ALPEY D £12en$k 3{AIZ AN, 7‘/"?'
A% L, 83HBIZ P. betae DEHE, 107H H
WCEHTALRRRE I, KEED ) 7 208N
£ B 18E pH OFAL E P betae DEA L DRI
Table 371K X 9 12, P. betae DHEEFEEIZ 4 ¢
uimﬁMEfui%thﬂ@%u&ﬁféw
)Y LOFEET, 2 AR SR A,
1~3 g TREMEDHMIZE S IEEpH 0 L
FICPITLTEL oz,

WO (L8, pH7.3), IO Table 37. Effect of treatment of potassium carbonate

gt (#t, pH6.8), RHEHET ORI

on soil pH and on infection of Polymyxa
betae”

Pt (BpEE, pH7.5) BIURKRTLT Amount of K, COJ| Soil pH | Infection of | Yellowing symptoms

+, pH 6.5) &, W+ T d LI FHET D (g/1000m] soil) (H:0) P. betae" on leaves®

PRI (h, pHS5.4) BTN ! o3 o

HRGTACT 2 A X R ERE KD HIR 3 7.1 3/3 # +

L Z-BEERRE (B 040059) % 4 7.2 33+ +

REEML 2 HRE A L7, 5 S S -t
LEH WL A Y A, ’ 0 | 1a m -

BNy b, KEEEA LT L, TEES OV a
T a, ABEEAIK, METNVIZTLB
L UOHE O ERE vt T EIsmL, +
SR L 720 b
TIEHFAE 48 pH 1312120 g (2HK
Somd %Nz THA®E L, 77 AEEK ¢

Infested soil was mixed with different amounts of K, CO;. Seeds
of sugar beet were sown in their soil in pots. pH was measured
36 days after sowing. Infection of P. betae was examined 83
days after sowing.

Denominations are numbers of examined plants, and numerations
are numbers of P. betae-infected plants. + shows severity of

P. betae infection(see Table 1).

See Table 7.
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K IEORKEEM BRI
&2 13 pH O ZAL & P. betae D
g & ORAfR I Table 381278 T &
312, REEA N Lk KB LA
NS A OAIIZRME OB
& BEEpH O EHITfES T,
P. betae DELEBENEZG 2D,
%%wﬁmhﬁbm<&o#®
AL, BEEEOIKOBA RN
%@ﬁ%»ﬁofi%pH#ﬁT
L, P. betae DHEEEEDKT L

KiCEEHRBE (0.5¢ /1%
1¢) #RMLZNFREORER
BRI REEA VT A F T
B A VD Y LA OFTER T IR
LC1ALEIZD & 1E12em$k 4 I
AR, ¥4 eEEL, 920 E
IZ P. betae &7 A NV ADEG% R
~7z, Table 30127R"T £ 942, £
HEpH X, KEEA ML 7 AT
BIAE D FEERAESR (Table 38) &
[EE I AR O BN IEF L
TEH L2, BREEA LV 7 4
WMEX TIR0OARREKT L 22,
P. betae DIEYRERL X, KBRS
N A INIX Tid £ 3 pH
5.6, 5.7 Tk <6.1H75
B, 5 pH7.2%C
WRIECERFIL TH % -
72o =, BREES VT AT
BIZHGR % < P. betae DEFEFE
BidwohbmoTES, 74
N A DR IRV EE AL
Molce FOIZDREBEINLT Y
P31 1| ES T i (A B W L
TROIREHERD SN 7zHs, Hilk
ANy AR E 5724
BN o7 (plate 1D
4), B, LELDKEI VD
A ETREE S OV T Y AR O
B340 BB 5 HIEO Kl

2z -
=12

Table 38. Effect of treatment of calcium compounds on soil pH
and on infections of Polymyxa betae®

Amount of calcium compounds| Soil pH | Infection of | Yellowing symptoms
(g/1000ml soil) (H.0) P. betae® on leaves®
CaCO, (Ca)
0 (0) 5.7 2/3 Pl~+ +
1 (0.4) 6.2 3/3 H +~H
2 (0.8) 6.5 3/3 H+ +H
5 (2.0) 7.2 3/3 H# #
20 (8.0) 7.6 3/3 H# H#
Ca(OH) (Ca)
0.5 (0.3) 5.9 3/3 Pl—# +~H
1 (0.5) 6.2 3/3 +~4 +
2 (1.1) 6.7 3/3 H H#
3 (1.6) 6.9 3/3 H~# H#
4 (2.2) 7.1 3/3 H# Ht
5 (2.7) 7.4 3/3 H# Ht
10 (5.4) 8.3 3/3 H# Ht
Superphosphate (Ca)
10 (0.9) 5.2 1/3 + -
50 (4.4) 5.0 1/3 Pl -
100 (8.7) 4.8 0/3 - -

a), b) and ¢) are the same as footnotes of Table 37.

Table 39. Effect of treatment of calcium carbonate and calcium sulfate on

soil pH and on infections of Polymyxa betae and BNYVV2

Amount of calcium | Soil pH | Infection of | No. of plants Yellowing
compounds infected with symptoms
(g/1000ml soil) (H.0) P. betae" BNYVVYY on leaves®
CaCoO; (Ca
0.50 0.2 5.6 1/4 —~Pl 2/4 —~+
1.25 0.5 5.7 2/4 —~Pl 2/4 —~+
2.50 (1.0 6.1 4/4 +~+ 4/4 —~+H
6.00 (2.0 6.7 4/4 H 4/4 +~ 1
7.50 (3.0 7.2 4/4 H~H# 4/4 H -~
10.00 (4.0) 7.8 4/4 s 4/4 -~
15.00 6.0 7.9 4/4 1t 4/4 H~ i
Ca S0O,*2H.0 (Ca
0.86 0.2 5.3 1/4 —~Pl 2/4 —~+
2.15 (0.5 5.2 1/4 —~PIl 2/4 —~+
4.30 (1.0 5.1 1/4 —~Pl 1/4 —~+
8.60 (2.0 5.0 1/4 —~Pl 2/4 —
12.90 (3.0) 5.1 1/4 —~Pl 2/4 —~+
17.20 (4.0 4.9 1/4 —~PI 3/4 -
25.80 (6.0) 5.0 1/4 —~Pl 2/4 -
Ca non-applied soil 5.6 2/4 —~Pl 1/4 —
Steamed soil 7.0 0/4 - 0/4 —

a) Infested soil was mixed with different amounts of CaCO, or Ca SO,*2H.0.
Seeds of sugar beet were sown in their soils in pots. pH, infection of P. betae
and BNYVV were examined 92 days after sowing.

b) Denominations are numbers of examined plants, and numerations are numbers
of plants infected with P. betae or BNYVV. + shows severity of P. betae

infection.

c) See Table 7.
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Table 40. Changes of chemical properties of soils by application

Tabled0D & BN K & EN L L of calcium carbonate and calcium sulfate
P. betae @%‘rﬁi*ig & ‘iﬂ]ﬁﬁaﬁ{,( Amount of caleium | Soil pH [EC (1: 2.5)! Element concentration in soil
Bt compounds extracting solution (1 © 2.5)*
2 /-0 (g/1000 ml soil) (H:0) |(m.mho/emj| Ca| K | Mg| Na | Al | Mn
RICHEEE T LV 2 = 208 Ca CO,
55148 pH OZALE P. betae D 0.5 5.8 0.42 21| 5,13 |16 | 16| 0.3
. - 2.5 6.2 0.59 42] 6146 { 20| 1.0} 0.3
J 4% & -, £
"'% & a)r;a{-? %*ﬁnTTf«) : o ﬁ} 7.6 7.2 0.72 80| 6|48 119 | 0.6] 0.1
EMEFBANORLCHEEDHK 150 75 096 |108] 6|46 |20 05/ 01
BE7TNI = A%REALTIME  CaSO-2HO
2o 3 El2emgk 2 WIS AR, Ty O R I e IR S IR B s
. . . 12 17 | 0.67 3.1
& -
YA %?§$§ I” _-’f‘,‘JGOE B2 P. be- 12.9 5.3 3.04 109! 10 7115 0.7] 5.0
tae DIEPF TN, ERIE O 258 5.3 3.05  |109]10| 8|20/ 06|47
Table 41 L:ﬁ—;— £ Iz, mitﬁ L Ca non-applied soil 5.4 0.70 20| 5 611 | 15| 0.4

LRNEO I R ELE L T 4%

a) ppm

pHAET L, 4 gimX (L
pH4.6% 72 134.9) TIIKIMEWE Table 41. Effect of treatment of alminium sulfate on soil pH and
R Al B L Mo EESAILS on infections of Polymyxa betae
{Zrotze LD L, P betae DE Used Amount of Soil extracting solution (H.0 17 Seil 2.5 Infection
. . e Al (SO pH Al Mn of
3 y e S 7
St {Xl B & U“Mn IRBE A < 7% soils 1g/1000 ml soilil  (H.O) (ppm) (ppm) P. betaer
HEATO 2 g @M (15 pH 0 6.3 0.8 0.0 2/2
5.1F72135.4) 253 TILE® S Alluvial 0.5 6.0 0.5 0.1 2/2
7 P - CREETOD soil from 2 5.4 0.3 0.3 0’2 —
hlmole {;‘E o TR Date s 19 | 21 17 /2 -
?ﬁ’i"b J:Zubd)f&ﬂ) T3 0 5.9 0.6 0.1 2/2
2O LABIUTI AT LD Volcanic 0.5 5.7 0.4 0.1 1/2  +
h soil 2 5.1 0.8 0.8 0/2 -
85 ST D 7- as
HEHo T fm 2720 from Shari 4 46 2.2 2.5 0/2
FRICHEE OGN X % 18 pH 6 42 | >10 6.1 0/2 -
DAL & P. betae DY & DEf%E  a) See footnotes of Table 39.

ERRET A 70, FHEEALET,

Rikts L OFETRFLO IO ICHED
ArE & % BAI L C20~30CDIREICH 5 % ABE
Winbh, FNFNONEAIE T F18cmEk 2 H 2
AN, FrHo A %EEL, 88HBIZP. betae DE
HE ALz, Table 4212773 & 9 U2 P. betae D
FHIZ, MEORMIC X B 11 pH DK T IFAT
LTS 2D, pHA.TLLNTIC % o 7o HEETEERD
bR or, BIZZORELSERMIEIIB I
% P.betae DEFFOHFHA TS 120, LR O
3 gBLU4 glMoETNEIOREAK T
LZEIEMLTCpH * HUE(ERLI-DL, 7
A EEBEL, T2HBIZ P betae DEHE AN

ToAER, pHEWXIIBIT A P betae &7 1)V A
DG, OB BRI & FEFIIEH» - 72,
DT &5 AMLLE pH4. 7L T DK pH TKEE
IZEWVT S P obetae DIEFMIZET LAV &%
FRTLDTH 70

LLE, P.betae IKIRFEFICH ¥ %Ik G it T1E
RIS FEr» S8 7 A 7 )V HOBSITH LD,
W gy EE TG S, 138 pH 5.3HIZ TIXEE
OONL oz, 7272, REEBRTIE pH ATKER
MFORFIHE LD, BELTELEET
DEIEE BRI EL 22 EHSH TRV
T, EHIKOERYITE - 72,
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Table 42. Effect of treatment of sulfur dust on soil pH and on

infections of Polymyxa betae

pH % HCl & NaOH T#% L /-,
RERNE AT EKRIRBET

Used Amount of sulfur dust| Soil pH Infectionb> Yellowing symptoms ORI S N EET £ 2o
soil (g/100 ml soil) (HO) ¥ |of P. betae on leaves ° L7 ARIRR T3 o R A S
0 6.9 174 # # THEYT A Hike, KIERT»
Peat soil 1 5.9 4/4 L S s B ET YT 1
f 2 5.1 4/4 W + o .
S 5 7 lom — M (HEE L ORI CHET B
4 4.1 0/4 — — MHERG 22 Jiih & THT 72 o 720 M
Volcanic (1) Z 2 :;: m T’n‘ FEFOBEFEEEEIZIE Thoma Il
ifish soil 5 4:8 2/4 4 H ﬂ‘igfﬁ%g'%ﬁﬂw, OlmZ%iU@
o 3 4.0 . . WAETEERD L) IZFRL 72,
4 3.8 - . — D 0f8, +:1~10M8, ++
0 7.6 4/4 # H# . .
Alluvial 1 5 8 44 # # 1 11~50f, +++ :51~100
soil from 2 4.8 0/4 — + BB L+ +++ 100/ E,
pte : o5 |ow - PRIRRS -S> B HEBLER 1 AR

a) Sulfur dust was applied to the soil at five months before sowing of sugar
beet, and then soil pH was measured 7 days before sowing.

b) and ¢) are the same as footnotes of Table 37.

(2) pH & P. betas tRERIRF D HF

P. betae DRI T 12 R CREIBIKIE L T
W, % pH OTIELEMT, LAaLEEMYOM
DHAN & » THHF - BT HEHESIND A,
Z O FIERME IR T A e (2 Habibi (1969)
DHLDDHETHD, Habibi 12X 5 & FHFixh M
o7 A UMY, EEEFECHEYREBE TR
HThrtasnTwid, IThiEKL-HEE
T2 %v, ZZTi pH AR OKIRI T 0 53
WKRIETEBFA~L 3, BFEARIIOVT
LEIZL 2,

EBUE S LUFHE

feak HiE AMFHF o EHE RO NES (pH
5.8, get) AV,

TR AR FIOMBOIRE Y 4 Vv AR P.
betae (TNS-F-198554H k) DRKRME F+ S8 &
CHIR A S mm T 213 10m O M B B v i AR
*HEBRTEML, 2004 v 2 O %@L THKRIE
B TS (RIRAE 730104/ me) 12 L TRV 7,

TR MK HE - I (1955) o kici#E
U, 1 ¢ BRI AR, B51.5¢ %
EWTEBEREEEESH (No.2) THEL,

¥ HiEA S AR L THLERTEER:
L, 0.1%2 v b > 7 A—iEH
THOTEIMEAGE L, S
5 F CIRIRKE T o defa it % 4
L7zo Befiil X o THFRT ORI 71388 E A
FCRIBD, BFEFEOLDWERBIIhbI-0GF
57%vOT (Plate 5 ? 8), KRR THbO K
FOYRAEFEEIZ 0~ 5 DI % 5 2, &KX 3004#
AL, Rk E=RE YRk 72,
23 sl He g 3

i

727l B0 BKIERFHo ST gE &
hr-bo, 5% 1134/500 L, #6882 134/5~2/3,
&% 3132/3~1/2, 8% 4131/2~1/3, 5% 5 1k
1/3UFHgmasnzbns L, MENLZAE
LR % IR AN EEAE L 2o e A RBEEIC AR,
BdEAKICISEER L, 2OREKEFOBR LT
Bk A 0BET VA H (2HH) 22 A
FIERE LT, 66H BIZ P. betae DHEERE ¥ F<
726

X100

# R
B 82 M 300me L2 AR IR IS T 28 B 1 50me
#RAEL, pH%#5.52258.0F T 5 BfEICHE
LTE6emD R bYMIZ5m & AR, 20CICE
SKIRR T2 S s CEsiirh 38k L T v
LWETOEE YT FRIE Table 431277 T



JeitpiE o B KBRS

X 912 P. betae DFERET L, pHL.SX T4 (FE
DS o785, pHE.5, 7.08XUB.0X T
EBMEGEAIHEE»SROON, FORLBVEE
PR R R (A

AU HE ] ¢ 124 5 om 2D L 72 Pl betae
DRI T % & © A HAR0.5 g R RMEEME L,
REEH LT L ETREE S VS ADOFTER &I
LTI pH #F% L, Fl2emskiZ AN, 72
AW (4R 8L, 180 BB L 2RIk
BT ORFERELEERECI S TETHELL
R KIEETORFEE LR T2 pH A
Bl o TIREES VY LRI (

#6045 (1987)

X (AN

KT 10mm (2 BT L 72 B IRAR 18 g & 9 Exf
O pH B L 2l THET O Mg 1k (2t) (2
RAHEMEL, ImERE4BMIL AN TR LH
Botkizro T I, EOFRICEBET U A
(2%4]) 2BHEL-0OL, FRAFROKERIE
KICEEL, FOREBEKERERT VA1 KR
T AN TETHAN ., Ty A 2B L 2
o728 & DOFER L Table 4412775 £ 9 12, P. be-
tae DIREIREBREE»SMHHUBZFIIES SN
7278, BIEAKOBRIURIC K 5o TRZ Y, BEKD

7.3) Tid42% TEMo72H, Ca & LT Table 43. Efff;e,clt on prof soil e>.(tract on germination
. o olymyxa betae resting spores

LRI B L IR L 2o mBE A L
Fl * ‘ L s pH of Days after soaking of resting spores
T AKTR (pHS.3) HEOMBMKE il exract | 1 2 3 4 5 6 7 8 9 10 12
WEZF L < 23% TED - 72, 5.5 = = = = = = = =

S ST 6.0 — e — 4+ H H H
F o E AR & LI L, IKIRES o
TREBTEMBECHET 2L, 120 e A A A
KRIBR O % 2T, BRICRF L THE 8.0 el S s s S 5

Wt HIBBER T 0 b @, WIZEAS
OB VIlES L BAAEL, $72KIR
mEBbhLLo, H5HVIMEIIEE
H<, IbaYFYTHEELDL,
HRaEE D — A, FAFEAT &
BEbhbhbyDh&RRoshl:
(Plate 7)o TOEEIIBTH
Z3IEL - & Bbh o KIRR -1,

a) pH was adjusted with

b) P. betae zoospores were expressed by the abundance of
swiming zoospores in per 0.1 ml soil
spores; —: 0, +:
# : over 100.

HCIl and NaOH.

extract soaked resting

1-10, #:11-50, #:51-100,

Table 44. Infectivity of the water soaked from soil treated with
superphosphate or calcium carbonate which contained
Polymyxa betae resting spores.

- . T N Amount of calcium Inoculation with water soaked from soil treated
TEE AL LXK KERA VY compounds * Days after soaking ©
LXK TECAD SN, {(g/1060 m! soil) (range) 2-4 6-8 10-12 14-16 18-20 22-24 (days)
B Zﬁﬁﬂ*ﬁt%f)‘ 5 P. bet Superphosphate 100 3(4.047) ¥ —  — — — —
£, M S velae p0,:20%) 50 |4.6(4.0-5.1) - - -
DARIREL T O 5318 12 13 Habibi 10514255 — — — — — -
(1969) A%y L7 &k 5 i, #ilL ; Eﬁzg - ; ; ;
BEERPERT LI LIlL o Tl 0 !5.8(5.0-6.6) W ow oW
EFEFEHEBEINLEOTIE R <, Calcium carbonate 50 | 7.5(7.2-7.8) — - H+ H H
. . e, (CaCO5:53%) 100 0(7.6-8.4) — — — +H H
Plasmodiophora brassicae & [F1 £k (2 200 (7 rsa| — —  — _ M I
— - . P
{*HEH@‘_‘F‘L’bBZé USRI a) The soils containing infected rootlets were mixed with different

HETAEEDbDN, TLAED

amounts of superphosphate or calcium carbonate and were filled in pots.
Soaked water was taked out from the soils at two day-intervals and

Soaked water was inoculated to healthy sugar beet seedlings, and

60 bays later P. betae infection was examined.

RFEFIHEOHE L T E K were measured pH.
1VEDOKIRB I —FICET LD o
Ti% <, FARANTHL LRD

Mark shows severity of P. betae infection (see Table 1).



FIERFER 7 v A 2 I RIFGO Y A IV AN, Polymysa betae Keskin O 482 & BRI BT A 0F%E

pH #*F395.1 (& pH 4.2~ 5% pH 5.5, ®WHA
10 g @) UTF TS 6NY, pHS.3LL LT
B, £7:, TUHAOWHEBMLTH SR
L8 aicid, B L 2 Vi E Il TRIR
DREIPRESIND =DIREN 2 ~4 HED S
h, BERELE L7, L2L, pH & O
BTIRTF v A 2B L ah o 0B E TR ET U
I‘DTC“?; 5726

Lk, P. betae DRIRRETF D33 13T pH 5.3
BHETRMICR2 Y, & pH THIKHI S, & pH
TIRES NS EEDENT,
(3) pH & P. betae #EEFDRERM

P. betae DWEEF ¥ EEIIRWT A Z L AT8 L
Wz, EETOHREERICET ARG D%V,
Fuchs (1966) (i ET O R4 HE 4+ 3 ~, wiE
FORBGIZ I 2R A ET A L eI L
TWLRETH L, iDL, & pH HET
126 pH T3 LREX L T P. betae DFEFEE AT
ST EnAY, i E pH AT P. batae DIRER
FTFORFICEEBSTLOATE L, BETOEE
CAEEBTLLDOEMES NS, £ 2 CTHRBETIH
pH 7% P. betae W 7T O BRI BT T B4

~N7z.

EBMEB LUFE

P. betae T T ¥ A DS P. betae BEFET
*EEIIRNT A7:0, HEETOD RRIUAFTAS
FUH A ERDLEIICLTHEM L, BlL, FIE
M-C-1-1eFURRE, Ak, SREER(—
#H ¥ 1/5 Hoagland and Arnon ) *HVCHH
L7z 2%EMoFT v %A TE /by I P. betae

(TNS-F-198554 Wi #k) ARIRMEF 2 HAE L, EIC
MALIER SRS N L &, FLVIEERIC3 ~
ARERE L CEETRERTRY, BUBHO
LT oA AEEIEL 72, HHE%30HH
CHIRRICEE T 0 ) BB S, EICHE L
SBARHAL AR & -l & HEF RN 7 ~
4 & LTHERLZ,

W EF DIRHL EFE P betae FHT > A
AN TWHREE L EERIGRL, 41BMHE
WZFOWFEILL 720 Z ORRRERIT Y104 ml

pH45

di

§
0
0 q

Percentage of sugar beet plants infected with P.betae (%)
(=4 $ $ 8
O
7 |

801 ~.
60, pH7.0 .
0 ~
. 0
~.
0 N i
0 1 2 3 4 5 6 7 8 9 10 11 12 20(hr)
Incubated period at 20 C

Fig. 11. Effect of zoospore suspensions of
Polymyxa betae incubated at

different periods under five different
pH on infection to sugar beet
seedlings. @ : abjusted pH with 0.01
N HCl, [J: abjusted pH with 1%
Hz S04, O : abjusted pH with 0.5%
citric acid. Zoospore suspentions
adjusted at each pH were incubated
at 20 C for from 10 min. to 20 hr, and
then they were adjusted at pH 7.0
with 0.05 N NaOH before inocula-

tion to healthy sugar beet seedlings.

B P. betae EET D SN, &8, KRR
FORAR T o BONLD 712,
pH @ % P. betae #ET % & U REEK



JeigEr AR H60%

60mé =& F100MBEE— ALY, 25— FTH
I RLHS 1 BB, 0.5% 7 = VBT 2R
0.01NIsEE% A CHTRED pH A% L, 20CHE

BBEMIT309 ~61FEMIEHE L, HAEEFNC0.05N
AEELF ) 2 EHOEX—FICpH7.0ICFH

HEL,

HIF - YR E & pH CPTERRBIREF L 22
BEETREN BIREK) s FOBHLTEVL
REREROBEET ~ AW (2 FEH) ORBENIZ 5 wd
TEAEEREL, ATHRBL6HR - 23C, KBE
S - ISCOEREICE S, F0HBEICIAS
F oA DEDHAL, P.betae DEFEB LY A
NADBGRRE LT, vANVAET-A-21C
L7 ELISAETHIBLZ, 11X4bh 3 —12ff
RoF A WHEERL 7,

# £

Fig. 11IR$ L D12, P. betae O REGEARR L
WEETFHEBWO pH @i &, iprﬂE&
POEETI CORFRERI T EVIIEHL,ILS
ﬂmﬁ%otolﬂﬁﬁﬁpH%%¥T6tbK
fEH L 7-faEE, WEEB L7 ZUoBTIIZFRL T

(1987)

HS W AHEBPED SN T, RETIE gD

DH ) LIRTEHN P. betae RERNLF H R DKL 3

LRI~ RNT TR T~
ERMHESLUFE

feEttiE FiE 2 —(DCEA L 2 hET &4
B o % ) BmoiEt s L OoNTHITO®KE T %
Huiz,

MEUEE O EEM KRB Y Y L EBEES
)y aofrER R TIEIEAL, FlSem$k 3
iz AR, 744 23 L 2, F2NFHFITO
EHRE LS (891,000 ¢) HHET OBt
+ GFL) #9406 2RML, 2mX1.5moI >
7 — MEITIES35emiZ T L, HEIBE OE
BEEHN2BmDREG LEERIRERMLZ-0L, 74
AEHLO2UDCEREL 2, TOFERIL 1N
M2 L,

B R TIEOALFM, P betae DIEGB LY
Z ) MIHORHFE L WIHICHEL TIT 2 » 726

® 2

SRAER O K F1d Table 45127R¢ & 5 12, P. be-

tae DFAIXWE H ) Y 23FOFMEB OB K I

b7, EETIIMD 2E L) ER ;

S BT LA . . N Table 45. Effect of treatment of potassium to infested
H#I%Jﬁ SLECHATS > 20 28, soil on soil pH and on severity of
BRYER L7205, FHORBORMRE Polymyxa betae infection
YA NVADREDIEE X P. betae Amount of Soil pH | Severity of | Yellowing | Root weight
@@%1@%3&:& Iﬁ]ﬁ@@ﬁ(é -7 potassium ) P. betae ) symptoms ) )

o o s ; . compounds (H,0) * infection on leaves © | (g/plant) ©
R 2 FRDRAF B OBETEATI, (o iooomisoiy[ D] S| D | 8 [ D[ S| D] S
F )M/ OIRYAHE 2 (ELEE K,CO, (K)
+HEL) RAEEEOHIApHE0 0 P A j; ﬁ B A N A
N o B | . 507,217 oo 10
LET% <, pHE.OTTRMIZLY 1.8 1.017.8|7.9| + + # | # | 18 22
Whhhdroi, 3.6 2.0(8.4(8.3| + - — | + | 19 19

BEofRy it OfRtbizs 0 jggjgi S R O T I M
B RO pH6.0~7.0CHIEME g5 T
EREsnsd, pH5.0LLTF Tk 28 1.1 0.56.8/7.2| + + | o# | # ] 15 14
MR IZ L A SR T A Efsman 22 LO7.316.8) b 4 4 — | 13 ) 18
4.4 2.017.0(6.9 H+ H+ + - 16 29
%o 6.6 3.006.9/7.2] — | # | — | — | 28 | 30
3. AU LEV B 8.8 4.01(6.5|7.0| PI + — | = | 27 39
(1) TEPBOAVUILEBEE a) pH was measured 47 days after sowing of sugar beet. D: Date
soil, S: Shari soil,

P.betae D

BiEH2 —(1D)OEBRTKEN) Y o% _
LRI T B & P. betae DEFHE W) SoWIng:

b) P. betae infection was examined 62 days after sowing (see Table1).
¢) Yellowing severity and root weight were examined 99 days after



MEHd T 7 oA F IO 7 4 N AENE, Polymyxa betae Keskin O HEHE & BRIZE 4 H08%%

Table 46. Effect of treatment of potassium carbonate to {EEELHAEL 72,
infested soil on soil pH, on the incidence of rhizomania = L]
nd on yield of r beet _ . .
2 y suga Table 47125 & 9 12 14 pH
Amount of Soil pH | Necrosis | Root | Sugar | Harmful ions to e - R 1)~ Fe_
Ca and K severity weight | content| the sugar manufacture EBRER L 2 b LTV VR ~
compounds (H,0).“" |on roots K (Kg/a) | (%) (ppm) © AN LE SRR
(Ke/1 are) N | K | Na W LTETL %o, MR
CaCO,4 94 6.1 2.6 340 15.6 150 1092 154 _ .
3 B¥. L D
(53%) 377 7.6 43. 8 140 8 6 112 2635 | 377 kbf%ﬁ{)bx@[u\xiilﬂﬁfj}b/
CaSO,- 72 5.0 3.2 | 420 | 17.2 | 258 | 1273 | 138 W AMOMTEN L7z, L
1/2H,0 216 | 4.8 0.5 | 440 | 17.3 | 192 | 1069 | 108 | p porge OEAIRE B & (V8
432 4.7 0 460 17.3 169 | 1300 | 131 .
Sepr A =t 1) S B D
K.CO, 35 5.6 0 110 | 16.7 | 238 [1750 | g6 ohmiLEEECIY Y BR 7”{’/71*
71 | 6.1 0 560 | 17.6 | 254 1580 | 69 OINMMEAN L %D L TR %
Control 5.2 11.5 270 | 17.0 | 250 | 1292 | 138 z{H\» R S,
a) pH was measured 128 days after sowing of sugar beet. N 1 AR 11~
| See Table 8. ‘ U;J:, )T LBLTY /l"i;:d.i
c? The figure shows concentration in cruds roots. W OREA R T P. betae DG
I L v, FERE TR I
BPILTIKT L7z, RICKE LT3 gl BifinL 72 B WA, BT LRI BRI P. betae

XTI, #OMENPPEETH o7z 227 Y —F
Kk BR O 5 13 Table 4612773 &£ 512, KeCOs%k
1 a¥ 035k T 721371 kg TRINX THE, £ I IO
SEREIEI A BEE IZED SN, RO M
REBED eh o,

’

")"J

—~ A

DEGEFETIH T LD EZ S,
B
A NVADERNBELE LTHSRTWS

4, &

REA 5 R

WA EER L T EI S B, 2 0.
brassicae DIEHHIZ

1310, 13 % 724216CA%18T F 72

(2) TEPOUBIBEL P. betae DER Z27C L H# LT b (Fry and Campbell, 1966),
BITH 2 —(DI2 BV TREREGIK % 1R
WA BIZRINL 7234, P. betae DIEYGe Table 47 Effect of treatment of calcium dihydrogen
. . - hosphate to infested soil infecti f
*ﬁj{f{ﬁi f&T l_, f:o L ﬁ‘ - ﬂﬁ‘ 'i‘tﬁ 207ysrgyiaebe(:alen esited soll on intfection o
pH DETIZE B, Y /&@ﬂ BIZL Amount of calcium | Soil pH | Infection of | Yellowing symptom:
HAPEAHTH 572, T 2Tl pH D& compounds
VB L BERELKO RS THLY _ (2/1000ml soil) (H,0) " P. betae on leaves "
; . CaS0,+2H,0%Ca)
fg—A v Lx M, TEROY) V8 1.61 0.38| 8.0 |4/ # W
BEEDY P, betae DIRGIZ RITTRB LR 3.23 0.75| 8.0 4/4 W m
T 6.45 150 7.8 | 4/4 # tt
e s 9.68 225 7.7 | 4/4 # "
EBRHHBLUTA 12.90  3.00| 7.6 | 4/4 # W
NF-HFET O L & SBERR O L % 4 Ca(H,PO,)
6 DEEITIRE L, 120C, 3053MAER  HO (G (B
. R 0 0 0 8.1 44 # m
BELIZbOL, THRIZEERR (0.5 ¢ 236 0.38 0.58| 7.7 | 4/4 H~# W
SEELD ) #EMEREL - TEARY, 473 075 116 7.3 | 4/4 4~ -
B RO S E— A LS A B 9.45 1.50 2.33| 7.0 |4/4 +~4# +~4
Wiﬁ nFﬁ’IE - /@%\ ¢ - 14.18 2.25 3.49| 6.8 | 4/4 +—## +~H
KXUMBBE LTHBRA VS Y AR, 1590 300 4.65| 6.7 |44 +—4 T

1ALEICD &1 2em$k 4 BIC AR, T
A4 R LUREICES, BHBIZP
betae & 7 4 NV A DY P L VEEOE

b) P. betae

sowing.

— 50

a) pH was measured 34 days after sowing of sugar beet.

infection and symptoms were examined 98 davs after



bl R RASL®T 46075 (1987)

¥ 72, P ograminis D RIEIRE L LEY
e < 18C & s T\ A (Ledingham

Table 48. Effect of temperatures during growth period

of sugar beet seedlings on infection of
polymyxa betae

1939), #OHE M KR SV EIRDE

. . . . N Temperatures Days after sowing
/EJ\J: n JE;E»TA@@@J%PE < ¢T#ETZ°) ZL&, after sowing 13 23 36 53
BXORETII—ARIC kg E 10 C 0/20 0/20 3720 (P 5/20 (+)
ED2EDVHIFHLNT A (Teakle, 15 C 0/20 1/20 (P 16,20 (P1)|20/20 (+)
23 C 2/20 (P1) [13/20 (P1)|10/20 (+)|20/20 (4

1983) s — 7, P. betae D IETHEZ MERE 3

a) Infection of P. betea (See Table 39).

H2HELNALEL, ZRTTRITE
N25COHIFFEREIFH L ERTY

% (Koch, 1967) L#» L, dbiEE T3 % 5 RMH
DOFIFMET L EF O EIREFIGHARIZ P betae
OEEEZFEDAHTEFZEINTHY, SRR HE
SEE RS

I TRBIRESRNET TO P betae AR T H
SEOBY: - FIE, %O PIEET OAMFINB &
DRz D W TRRE L 72,0
(1) BELEIRRORER

BREEALIED O P betae DIEEIZ AT TRIEE
oy Az, WREELEHY, 3B
WETT Y3 A A HH L, P betae DIEHE - FIF -
BWEE ATz,
KBRS LU
BE Fo— Wy ABLXUEND 3 HT,
RS (RERARL.7 g/ T18100g) M
TF o4 A 2 MEET L, FMEEZISHE»553H
Bz 4@, 1012 &15EESRIL, 518
KX 4 AR O &F 20841 P, betae DREGE % A
55 1) 10f8 4R X ARIE 0 & ETH0EA T R L B 3
n, KBEKCTHELEFTEICHREVEEL, a4t
HEREIGICBIELL, 2BEAOBTHHITICSE
V% 2 B RO B SR, FATHI0T (9.5
~11.7C), ¥ == 2T15C (14.0~15.4T)
BLURET23C (22.9~23.3C) THh o170
® 2

F YA ORFMEHRIEERRECRE LD,
10CT13H, 15CTIHABLU2BCTT ATH o
7o P. betae DGl Table 4812774 K912, &
mN23CIK TR, #HEMf£1308 B ISR RO
SR7ZOH L, KENI0CIK TidigtE4360 5
2 TEBENED SN, FEEEL23CK
TRICCX L WS IZED - 2, & 512 Fig.

Necrosis severity
S
<
1

on roots
g o

g

Root weight
(g / plant)
[ 3 -
; (-] 8 8
1 1

- []
£ mJ
R
L 8
)
3 6
13 23 36 53
Periods of growth in infested soil (days)
Fig. 12. Effect of growth periods and temperatures of

sugar beet seedlings grown in infested soil
on the incidence of rhizomania disease, root
weight and sugar content. In April sugar
beet seedlings grown in infested

soils under different temperatures for
various periods were transplanted in

non-infested main field. These plants were

examined the incidence of rhizomania and
yield at the harvest time. Il : grown at

23 C, > grown at 15 C, [ grown at
10 C.

120" &9, EBCBE L 2 EEcBirs %
IMIRORF L LUOWEL23CKETIRIOCKIZH
BELTHS»MIM LYo, HETOEH B
BIIE-C, I0CKDOETYH, BREIE &
LN H ), BREREROEEZNS (G o)



BIERESE D 7 v A £ I RRIRO 7 4 L 2B,

WMPESOEZ NS L h T,
(2) BEE P. betae ¥EFNDEFFE
JRIE AT P. betae W T O EFIERIZ R ITTHE
YHOMIT AL, EHET Y ZFRE T ICHTER
BiRo70b, fET A IHERL, B0k
i R AN
b LUHE

BAEL BRI P betae WHRB X UL T O
BULRTIAIN - C- 2 -3 # L 72,

i L i 7 T RR B 40-50m¢ % 100m¢ 5
E—HIZ AN, 5-37COERIMIC2-21EM{E-

oo T3 FGE1I0m % F18m BT 12 A,
35-50°C {E iR AKAE 121073 IR 5 72

HABERE IR OB TR R
EEHvwHoEeT Y1 HOREIZ D
CIEAEML, Z0F U A dETERD23-15C
OERECEESHIOHEICEIRBOREHTE P.
betage BL T A4 IV ADREE T,

# =

Fig. 13127R¢ L 512, REMEE X ORGHE
MORLL P betae HET*F o A IZHEHE L
E&, ZOMMICLLEORLIEE (M KR - R
BOBRFEEEL, =ir - REHORE T S {KHh

w P=O=®

O \D\o
8
g 754 O
c
=]
2z
S 50 0 L *
§
2 |8
§ 254
2
O‘L._%I T = ) 4
176 2 5 8 16 21

Incubation period (hr}

Fig. 13. Effect of temperatures on infection of
zoospores of Polymyxa betae to sugar
beet seedlings. Suspensions of
zoospores were incubated at pH 7.0
at different temperatures. and they
were inoculated sugar beet seedlings.

Yellowing severity was based on Table 7.

* . 5C, O :10C, @ :20C, O ! 25C, 17 :30C,
& 135C, @ :37C, @ :40C, @ : 45C, @ © 50C,

Polymyxa betae Keskin D HRE & B5FRICE & B RF%E

5720 HAZ P betae DFEBREB LIV NVAD
IRYRRRE L EALIEEE R LN T - 720

Blt, P. betae #EE+ OGO 521240, 45
B L UB50T TIRI05BILAA, 258 X UP30°C TIE16
WERI LA, 207C TUE2108B LA, 5 C THL21REH
DEThrERDLNT,

(3) BEE& P. betae WEFDEY
ImEAEET OB - F A I TEELHS
PIZT B0, EETHYREORR 7EMHTT
BT v HAHORICERL, BREORELHAN
726

EBRHMEBLUEE

WET P betae BB X UEETF O
BULRITE I - C - 2 -3) & AR ICAT %2 o 726

WIS RERE L EETRE L0
% Bk O A ERE (HEKILE ST 7 4 L ATHE )
RV oRE T U A HORBI A
L7zob, 5CHIRTS THh540C T8/
SEMmIFW 4, 20% 72134885tk o -0 b, RIkG
DT 2T T 720, RBREOHAILD S5
TANVLERORE, KEKE 3 ICH L £
D% EM-C- 2 -3) & FHkIZ23-15C D EIBENT
FOEMBEHLA-OBRES X URFEA~N,

# =

LRETICBIT D P betae HEF O BEY I
Table 491278 T L D12, 5-35CTHED LR,
L L, #OFHREIF15-30CTIRE L, 5, 10,
B LUIBT TR - 72,

LLE, P betae DREEGIZE & L T15-30CTHL,
BiRI320-25CTH B EBD NIz,

5. LK%

P. betae i O. brassicae 72 ERED 7 4 N 2 AT
LERRIC, TIEPICEEKNY S D L EISEETIC
Lo THE - SHTHOT, HHEAGHD LV E
ELDHEVE R IIBRESHEETCHLESINTVS
(Koch, 1967), AIETid T K5 5% P. betae O
RGN TR R T L 20, wEERAW
FREEEROTEARS S RFEOREE O
FRIZDWTH~NT,

KB B LU
AR D Z ) RBOBLEEKE oD, Fh%



Jbidga F AR BR

Table 49. Effect of temperatures and periods of inoculation
by Polymyxa betae zoospores on infection of the

fungus and BNYVV

#6055 (1987)

LwEdhntTni,
7.% =
AER, ANEERS L ORROR

h Ter-nperatures 'Periods-of - No. of plants BEAAHALCES LT ¥ 412xd
at inoculation inoculation ined infected with d&i J .
(C) (hey | EAmIned e TBNyvy| iseased  F % Polymysa betae PRARAL TSRO HE AT
4 3 1+ 1 0 HEEFER DS, P obetae ETANAD
’ 2 2o jj : 0 BB RS T3S i
T 3 30 +) 3 3 R+ % & &R S350 TH 5 &
10 20 3 304 3 3 HWF & fL72, Fujisawa and Sugimoto
s f 2 g;i; 2 2 (1976) IR FH T THE S w72 8kH 7
15 20 3 3040 3 3 vH AR, KIRR TR AL /-
48 6 |6 (4, 6 6 KR, P.obetae &V A LA DIKGIZ100
4 30134 0 3 3 . 51K |- 20 <1
20 - 3 I 5 . ?Oofﬁl?%ﬁ[t_wb, 501 He A [X ¢
48 6 16 #) | 6 6 BEROON D728 LTS, 20
o 3 3w 3 3 EROBREEHICLLZL0E BbND,
25 20 3 30 H#) 3 3 - EhEEE SRR
18 5 6 4| & . Fhigz T%ﬂ% Lf_ﬁ/ﬁji\, ?ﬁif
4 3 (304 [ 73 3 fre LT, LEEMWEE LRI
30 |20 3 13043 3 s, RRENTWAEEILND,
o us 6 6 ( 4 6 6 e I
1 3 3T 3 3 EE) P/ betae DFRYREI] 35 & VK
35 20 | 3 30 4) 3 9 AR B4 A 2 L 13, Table 360
- 48 5 |5CHI ] 5 1 HABORELSHLATHE, Z0
2 e 6 [0t ] 9 O e, B8RS EE100m b

a) See Table 39.

A5 (40em X 25cm X & 8 15em) W ANTF > H A
B, Po— WY ARNTER L. K90
T HFEESZE» SANEX ERL B WEK
DEVVEROKE 3~5 ABBTHAK, Eif
X:2~3HMERBTH»AK, BLOBEX : FRE
HWAMPAKD3IKEEL L, SSAMERHLTH510
fEIRIZ P. betae DEEG A FRA L, R0 OHEKIZIZ
iz 1 KI5EK, 4 BUE TR L 72
B %

Table 501Z7RT & H 12 HIEASH
3 & P betae DEERE, #IWBORE

i‘f:-‘l,,\

Table 50.

1,782,000f8 (BEZ#HM0.19) TH 5

EHIMTE N7z, TR KRS F

B 73 E3EE LT, %1100m4 ) o KIR

FHICHBRE S A &, #50,00002 % 5, Z OIE

uWﬁ(wmb)#ﬁ”*ﬁi ML E B
BonfiEE s TIF—HL T,

HEICHEKEEM A A L, 18 pH &L

BHIEITk o TR CRE v A L 5 HIERE

13, FIRBUSCLLHASRTVWED, 20

BERHSVER B L UREEIL L - THAL TH Y,

Effect of soil moisture during the growth period
of sugar beet seedlings on infection of Polymyxa
betae, incidence of rhizomania and yield of sugar
beet

RSB <, HES X RGPS IET Soil Infection Necrosis | Root weight | Sugar content
L7e B, #R (19732) & HiEAsS moisture of P. betae®| severity | (Kg/l are) (%)

\ e s Low 5/40 (+)| 13 290 16.0
L SEHs - iz ov T*ﬁ"ﬂ’?" A7, Intermediate | 11/40 (+)| 24 290 15.9
TP L BEBOZEIARXBROMER  High 17/40 (4| 56 220 15.3
ENEBICKEL, ZBTTORIFAIEL  a) See Table 39.



Bk @ 7 o3 A F 3RO 1V ZAHSF,

777 FREAEY ORI AARE, BRETIETRAL
B¢, AKORBAIZL > TT Vv UL L 721k
THAELEEWE SN TWwS (Larson and Walker,
1934 ; H#F - 14, 1977), 7272 L, ®miE I il
+TEpH DEETIEML, Ca Al d A IREHR

(Plasmodiophora brassicae Woronin) O iE1E % [
EFTL2OTHAHETHRENH S (Hamilton
and Crete, 1978), T 72, &1 7 ¥ F S hhiR 1L hEE
BB CRBIHH SN LA, ZORERRD 121k
T8 pH OT I - THWMT % AL A 4~ 59K
JEH  (Rhizoctonia solani) DIHEH AT S €572
O THLHEENTVD (- Ko, 1983), —7,
Ty HAFDF DI RIEE | Streptomyces sca-
bies (Thax.) Waksman et Flenrici) $ X I¥2 A
FALKIHR RBLE . Gaeumannomyces graminis)
DEEFAIKOEHIZ L > THL RS, Thid
AR AEEpH O ERICE > TERZR
DIRBEDIENE DS T A13H (Cook and Nugent,
1942 ; Gillespie, 1918 ; Gillespie and Hurst, 1918
: Smiley and Cook, 1973), ¥+ &4 £ Tix 1 ig
POBEEEYE Ca OWIMA, BHEAIHEE I T
LMEOEZIMEEO B0 L ENT WD (Davis
%, 1976 ; Eichiger, 1957 ; Horsfall &, 1954),
I 72 P. graminis DR A BYMV IZ X % 4+ 4
FREMMOLE pH LETORBPHEL 2LV
ERINTWD (% - HE, 1964),

P. betae DIEEGLL, RIFFEHER 2O Ca M A >
TIEE L HIH & vy, 18 pH O &K
EEAINDZEFHO I L 57, Mo THIKE
BHOBERTE IBRILHETHELLERNIL,
TEpH D EHICH B LEH s b, 2 BTIRE
WD AL A4 iF pHASLITICR A L 28IE
X5 A (Scheffer and Schachtschabel, 1976)
P. betae DEGFHPHI & D T pH5.0~5.5%
BT EL B S wn T, & pH TIEIZ BT
% P betae DIEGHIHIE AL A F Y I2XBLDT
BhweEzoOhb, 72, P betae DFEET %
v 732 i B 5, pH 4T ISR T O 171
RIS KESEESTLZENFHALMI IR -7, B,
20C T o¥ET DYk pH 7,081 TIX 108
FILLFAREF S N A DI L, pH5.0TZ 2 BRRIL

Polymyxa betae Keskin O /FRE & [HRR B4 S5

PHZIEE A EHET B,

LB X9 (2K pH T8 T i RIREE F O S 3 A
HWHENZOICMA T, BETOHFGHIEL L5
7o, Bl s h s EBbh s,

MIE & P betae OEFFENE & D M{RIX, Koch
(1967) # X ¥ Horak and Schlosser (1979) @
W & FARIC, 23T TIZ10CdH AV 15T & b %
e ARSI ND L Bbs, £, BEET
FHOERERE, DS, P obetae DEYETE LR
O - HRELEGTIZIB A EGFYHSBHS
Pl o7z, Blb, #EFIFKED 5 C Tik21k
MU EAFETRTH LA, ZORE TCREENT
Ehwdh, B EIPTH -7, —FH, BIRD3IHT
THBYPTEL B2, T OREEES & 2 BE
PRI THbi s L300 Sz,

UEDZ EOREOBIEII T & L T15-30C
THL, BRIF20-25CThHhHrEEL D,

P. betae (X TIEF O WM EFIH L CohEk, #
Y AETHAEHDS (Koch, 1967), Dk,
BARDWRE D ZROTEFHTTEL LD, 1272
LI RHOREE L, RO REERIT 7,
KETOBREEEICBYTL, BB T T2 <,
HEMIZ bR bR A, T EETEH (1973)
AR ARTWEB K H 2, P. betae 1ZIHGR I LTV,
EOXLMATH - THLBEWIZ X - THEKRGD
BV ML, P betae 17 W A ITEGE L,
FAOMBSRET AL II BB EEZONS, {E
o TAbdEE CITEL ICER I NIE, T 1D
HEMPICE L ER D SMENEREIZIEF R
FROBIRIFBMLL 2 BL0EHEESI NS,
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