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Studies on the epidemiology and control of
soil-borne virus diseases of barley and
wheat in Ibaraki Prefecture.

I. Epidemiology.
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Lt iE ¥4 70K, HER, HER, 7 CEHER,
BERRBLUCIEEBRRETAFHEORICHELET S
Polymyxa graminisic & > TEMN & h 3 L EEEHED
BEMRCERRNS 5, BHTOEERM Y 1 12
w3, WRY A VZABLEhD Polymyxa B DKIERKE
FhicHEE® L, BEC & - THE Polymyxa B0
BENSHMT 5 &Itk D PEENAT 2100, HEHR
RELLTELHONTWS, £/, RREESESL
WEINEERICR B3R E, HENKEL, BEERED—
2ELTREhONTVWE, TNSOEERYHY 1 V2
RREL L OREDEDLNTWIIRETH 543, 1940
FRICLERICA & & FEEMRMAREL, ThiH
BELTEL OESfTbN T,

LhL, 1961 FiciEfTShBEEXEDOL L TH
¥, B, BENE OWNEEHEIEE A OBIRNHL A b HEAE
Ehfofodd, 1948 ~ 1951 4Tt 1,700,000 ha&y & » 7z
AFFRILEICENEREAETL, 1973 Ficiz@x
RED 154,800 ha THBIAAT, TD LS LEFEEER
DbETRIEERM Y A VRFIRIFEALEEIcSh
I 1e s, 197455 /K HERBRIEO—> & LT
& FFOEN I MREIE 0, BUOEMIHEMT L5
IZIEBITONTRESELL, ToRELLERBC
RAT, BlRIIRT &S5, 1980 ERICIZLEOR
AERREC LIRS 3ERICH D, 1986 FOEE
MEREEE LT BEEE Y 1 VI RORETRIZ
30,817had, MIEFEREO —ELEL IT&E L1, bl
ZRLAAEMNORBNIBEEMTS 2%, HA, BE,
BEORREHRLE T 2ILBAREEH PEE, #©HE,
BADOREZHPLE T 3ILAMEFIE S L UER, &
NOBERZHRLE T ZMEEN 55 & FHIHRKRE, HiEs
KHRRORECRELITVS, BHTOIHRBEORE
EfEI3 10,189 ha (1986 %) LMBRAEBO 1./ 3% 4
BTW3B, &KIT, E—VEEERATRA 4 & FikithH
TR A A FEEFROBWENBL € — VEEOIR
IT& - TRRBHIRIBICIE - 729, ABFEIRCO LS BR
REDISHAD 1984 FiThAtE L 72,

LDBEDOLFEERT IERREY 1 VK ITIR
barley yellow mosaic virus (BaYMV) i & 34 % &
FHEZEHEN, wheat yellow mosaic virus (WYMV)

K& 3 3 A FEEMRB X U soil-borne wheat mosaic
virus (S BWMV) 2k 3 & ¥R H 5, BaYMV
EWYMViz& b Baymovirus % 77 v—7IcBd
%, M 13nm, EEHH275nmm & #1550 nm @ 2 FEIF
OWFL DI B0HRY 1 V2P THH ORI IZINFEZF
HIBfRDSH 2% . —F, S BWMV i Furovirus 7' v —
ZiIBL, M20nm, K &4590~ 160nm & 250 ~ 300
nm® 2 BHEOKNF L R2BRY A V2 TH B,

VWTFNORE DL A SRESZTDOh, B OWE
BITbhTE I, bHETIE 3 & FEEMHERI S Tic s
FREWRRT IR DICFEL D EECPHEBE TED S
NTW® A, BRRREAHORETH >z, & ¥
ERR T2 Y AERECBVTS VI9FEEHIVED
5hTHY, Mckinney® Ic & » T rosette disease o {3
Ehiza s FOMIEAD S XEOEENER SN, F1-
HBRERICERIIL, T TRRSLBERT 591402
RTHBIEMHShIcShiz, BERDSEOM, 7
2 YAERERA 5 Y TIRETRENDDONATVE Y,
Fr, TILAFEEMRRIWYMVO—FREETH 3 wheat
spindle streak mosaic virus(WS SMV) M4+ %
LUT 2 Y ASRETREL TS T &% Slykhuis* ®
BRELTVWS, —F4, 4 sFEEHERIT 1934 Fic
FILETTRESh, 85« AAYICL > THHTILH
Shit, ZOHk, ARICBI2RMEREL, DHEESE
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VP, TSVRE, A HY R, NVF-BILETRE
KEYoh, HE, I—oy EETRRES A AF
OBHTEELRELB-TVEY, chdadEHE
BERE Y A WV RROEPIBEIL TR, BVEY A vz
BAZIREL SN TE/A, Canova®, Rao®ick -
Tas¥OLEHREGWMEY A VR (SBWMV) MHaFop
RicFLET 2EHEDO— Polymyxa graminis ic & -
TENENZ I EBPEShiTE NI, 44 & FIEEHR
KOVWTROHBEOEL « HED, BIEpeany
Polymyxa graminis Ledingham i & - Tt s h 3
T EEEEAL 12,

INHDY 4 VZOEFEEEHIZ LA FFEOBEIck-T
B33, SBWMVEIAXBIUVZORERE, +4 4
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RBIRICB T 3 & FEOLIBEG MY 4 VRIROREARE LR ICBIT 2T (B 1)

F1xR 2EICBT 3 AFEOREMBRRERER (ha) OHR

AR 1983 % 1984 £ 1986 £

- YEfTTERR FEAETHEE YEATTRE FREmR {EfTTEIRE - RAmEE
it # # 105,500 0 101,600 0 98,400 0
& #* 3,620 0 3,860 0 3,700 0
& F 3,690 0 4,040 0 3,250 0
= 15 1,840 0 2,080 0 2,190 21
7 H 4,270 0 4,260 0 2,950 0
th i 1,910 0 1,880 0 1,290 0
&= B 2,290 0 2,260 0 1,810 0
b/ 3 15 19,300 3,836 19,400 4,888 17,900 10,189
5 & 26,600 594 27,500 4,759 25,900 3,786
B B 16,300 0 16,400 741 16,500 1,514
) e 15,100 22 15,800 359 16,400 1,190
F = 2,660 0 2,670 0 2,200 10
® = 188 0 178 0 161 0
W= ) 708 0 720 0 672 0
1 | 610 0 573 0 420 2
=3 52 2,060 0 2,180 2 1,560 20
& i} 540 0 571 0 687 0
b2 B 3,710 0 3,820 0 2,640 0
= 1 4,290 0 4,410 0 3,170 0
ya n 1,880 0 2,000 0 1,680 0
= H 2,910 0 2,970 0 2,400 0
153 =1 1,900 1 2,100 2 1,900 3
b vl 2,500 11 2,800 5 2,990 50
= = 3,580 0 3,590 0 2,830 0
i1 = 3,870 0 4,180 1 3,320 3
= il 493 7 562 17 567 11
X 473 2 0 7 0 28 0
1= B 2,150 0 2,310 2 2,560 43
&= B 141 0 154 0 171 0
1 ™ W 11 0 13 0 11 0
J=3 HY 556 5 717 5 709 22
B i 322 2 329 1 303 21
FEl L 5,060 80 5,210 165 5,390 110
I B 765 0 795 0 732 0
th O 1,440 10 1,500 1 1,960 5
e B 4,430 0 4,330 784 4,230 2,450
& n 8,070 3,090 7,850 3,110 7,570 2,645
& 1% 4,190 51 4,340 41 4,290 307
= il 31 0 32 0 21 0
= ]| 23,800 291 24,400 480 27,400 2,334
e = 23,500 62 24,300 1,803 27,300 4,254
E 51 5,580 100 5,640 110 6,760 221
)15 P S 15,400 150 15,500 2,400 18,200 1,303
AN Al 12,700 4 13,200 429 13,400 133
= I 4,340 0 4,230 0 3,180 161
BE R B 5,840 6 6,010 0 5,350 9
#h ] 2 0 2 0 3 0

&t 350,649 8,322 353,273 20,105 347,055 30,817
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580 i3y L WA REHBREICHAShAEEELISA
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BHED O RE L R HOREEICERMBH B T L %,
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T, FREAELSY, KEFH?, BEES? ZTRA
A L¥RETHEDTVS, L L, EiFS"® 3Kt
BIUHKEBICL ZREDRER, RHEOEE I RHR
tL, BHOF+ L¥EEBLURKEO L + & FIEEMH
RBETHRED B rH SPEM SBA LIAEA £+ 4 F
DOARGH 3 BEHO F + L FEEMRERMTLRBR

LBEWZEERWEL, 20ERMSHRASENBET
Ymick W RESHhB I LEPHSMITTEEL BIT, K
KRIRY A VR ICREM DS 5 E LTH, BEEGK
WEAAE 3 BVTHORLETORE L Eh T &,
5, BELFICERT ZHERBTVERRIT I, Ld
L, 3% =7 YOBRIEY 1 VRIS EORIE
OEEMEZHRDTHEEL 2,

ESRFRELY RERME, SBRELLARE A AF R
Bh v< A X OREFRN» O N8 L 72:BaYMVIZ, ik
HORE, SIHEANMBN M, NINERIM S GRIE
BRIEZIEEZHSH,ITL, FREEGEMCIBLT
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HE, 4 A¥0RBERIEOERD SBaYMVOEH I
IRWEI—-1, 1-2B&KTI-31i, TERI-1%
VM- 21iT, 34 T—UFVREDEFHHEELE
THRERNE L, bOETRRRER TS et t o ¥<
A WEEHFAL I 94 IWR" (barley mild mosaic virus,
BaMMV) L1z AR TIR T OF L WEHIHR
BrR(EHTES LS, ERUESEEETY IV ER
HoOTBIcENED T, &5, KPRt 544
AFEEMROREERBIC O W TEMRHEET - 2,

RN DO—ER X B ic Higsrawmuan® |- b3, T T
EDELHTHET 3,

FHEEED Bichich, BWKELRENR Y 5 —
REHBSRRET Y 1 v 2 IRBRAZE R B LTI i
BELISABIREBZYI VvROBMIch b, KREHE
BRREESEED - 12, IMNBERBRE Y 1 v 2R
RERN BEELTHIUNZEEFEERIEST (Eavy
REMR LY S =) TRAFEERY A VIRHICBEL
THRBELEESERED -,

RIXBREER S v 5 —BEVMETERE BE,
TRPRBESBRBEFESILK, FTBERE BHig
+, FEEBEEOGHENL, TRBEEMKERREY
kR (REEERR) SMEWA) | BRERIC 3T X
TLOEE L BRIZED - foo RIPIEERETENER il
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rERERISVTREY A VAOEEEFEEL, B
DY A WRIROHIBIN T OREEHS M LESEL
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IIRR 3, 2D 12 B HEHEOEEIIBaYMV
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1985~ 1987 D 3 FE/Micb b, v 14 VRKOHRH
D DHEFICEN B 3 ArP~THICKRERNETHEIN O
LAFRIEESDS OFBRAFERE LI, 19854F12 64 T
HIR» S, ZRAFLF 68K, ARAALFTLE, 2
AF 54 %, 198651 60 HETAR A 5 "4 4 A ¥ 53
B, NEAFLFOTH, ILFTTHEE, 198741269
TEINDP O ZRA A LFATH, ARAFLF 685, 2
LF 5 RERE LI, EAORERIRBEKR, $#£H,
il K CTREBFRRERATT - fobs, $RE L 7 FERER AR
Bl £, BT15mDFRAy FITRML,
EL I SABE%:TTS ¥ TRBEBESARE D /o~
FrExy b (13~15C) A—KFEEL ., EL 1
SABEIRX B3 YA VREHNIE, FRO®OHFEIHEY,
BWKESREWNE £ v & —RERPBRE Y 1 v 2Bk
HRET—HIIT- 10

BaYMVE X UWYM V OHIMNE IRFE « FE™,
SBWMVIid Tsuchizaki et al, ® e L7 b D% H
Wiz, BEEEIZ 0.05 9% Tween20 288 50 f50 Y Vg
BEAEAEK (PRS- %2MA T, IEKNTERL
THIEE Lz,

RERR

ELISAETYA VABBRHEWIzDIRTL{A L A
FUIR, ARAFLAF 149K, T2F 162 ETH-720
RPENIB 5 A FEHIBEGE Y 1 v 2 ORISR
STHEESMICT B0, 1981 FEORBEEWISE b
LETHEIR O LA+ o ¥, N{AAFLAE, TAFXDHE
T EROLRERY, BENCHRESh TV 3EEH
RED &I TEEOREHIEIC S 1 ST Lz, =E0D
55, OZHRAF AFH60%LLLEZE L5 B3 HETREZ
RA A A FEERIEHIT, O KA L FH360 %L L

% 5% ZTHEIR 284 + A FEEREHH, @zaF
2360 %LA L& L BTHETAE 2 & F BERKME, @
ZRAFAFEARRA X A X HBBEETHS OAEH 80
%LLE% &3 BTN LA 4 A F+ARA + 2 ¥E
S, OREBRICTRA A A ¥ + 3 A FEEHITH
#, O R4 LAF+a ALBEREHIE, X5
SLINAD=EMEEL TV ATHETR2@=FBEHE &
L7
FAEERETEROMIBAIc E D x &b bbb, B
2~ KT, 2BEERH L bOMBE2BRTH 3,
KPRNITBY 3 A FELHEERME Y 1 V2 ORE IR
Bick-TER-BHEEZEL,
FESHTVE LA A A ¥FER=2 —T- V7Y,
OhER, HETECL, RARTRKREOE - VEEHE
T35, §XTBaYMVOBEMBETSBWMV D
BEEBD SN, - 12,
CHITHRTARA F AFOREIRRH v < A FHRYE
TH5H, BaYMVORHERSIL 8%, SBWMVD
BRGNS 12 %, BaYMVE S BWMV & 0 EHERY
S50 %BDONERTH -2, BHTHIRITHIET I
RRYANVZOEEEA3E, W >hORKEAEA SN
2o $18b 5, BaYMVOBRMBRRIIO-LKA + 4 ¥ 5
EREHF BRI TOEIARE T L FIBL AN
feo TORMOHIFE TIZBaYMVE SBWMV & DEHR
EBREEED I, & KEERROLRBE VDI
NGRA A L FBEBRIEMTE TH >0 £z, SBWMV
OBMBRRBQANRA & A FBAFITHIE THENZ
Ao,
TAFRERBEATIREEL L TEM 61 BB it
EhTVBH, WYMVBUEREA 60 % & K% 5,
RWTS BWM V DBIMRERSD 27 % TH - 1o WYMV
ESBWMVOBBSHRERARZF A LFERL T3
% &V o 1ehs, 3 AEBBENCHIEShTVEE),
®, @oHETEHEL A5Niz, —4, SBWMVOE
BEBARL 4 L ¥HBBENCHEEhTVEO, @,
®, QoHIFTH -7z0
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F2HR ZRAALAFBRIEHHO KA+ ¥ B2 BERMEY 4 VDT

TRAALF ¥V T VEREHIOD v 1 VR DY
i BT O i b R% % BaYMV BaY - SB SBWMY
BE 4 HT 84 % 1985 JEH
oL F I By 79 % 1985 y=1
1986 =150
1987 Y=
B H T 75 % 1985 Eib, $ii
1986 =
1987 i, tii
X E 75 % 1985 B, T
1986 ranlll
1987 Bt
A 75 % 1987 HER
E @M 74 % 1985 b
R B 2 T 73 % 1985 BiE, +=57
1987 B
B B H 71 % 1986 k@)
R & & 67 % 1985 i, MR
1986 SRR
Rl R OHT 64 9% 1985 BEA
1987 TNt
Kk B 60 % 1985 FEIR
1986 e
11 - - 28 0 0

a) BaYMV, BaY : 4 A FEEHEY A VR

SBWMYV, SB

HIR ZHRAA AFHIHHEONRA + 2 ¥ ITBY 5 LBERMEY 1 V2 OB

D AFIRERY A VR

t 3 ] YV 7 VREHD v 1 V2 DR
L) O Hok LR i BayYMV BaY - SB SBWMV
* * 94 % 1986 AT
pAN =R 3 82 % 1985 #ERIK, HH
1986 #RK, NH
1987 R
X & H 75 % 1986 R
1987 KRB
A T ) 75 % 1987 R
AR B & T 73 % 1986 BRI
B B W 1% 1986 K
F OB HT 63 % 1986 kT E
X F T 60 % 1985 ERE
1986 KB, hKE
=
1987 X%
8 - - 12 5 0
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TAHO—2EBNEERIL 1=,

EIAT, EROEETBHOBFERCRELEAT
Bt > TR, ZOHIEE KUEBICEET AREY
4 VR DORREBAICIE L T BN H 3, Z0H
HEELTRHBERS 2 W HBERIC L ARENEL

(1995)

>h3A, HREERRRERZHE TS 2 MERB0E
BHZR, RRVBOLTLOELSLL, BLOoY VI
ERETAICIELEV, ThicxLT, BRESICE
BHBISEEZEEL, TORROBEERET 3 HEH
HICTOTEBMERAHEL L TENTVS,

RBWEMNITIZ BaYMV LiStic, A FETEEGRH
ANVZABWYMVESBWMVMSEBELTWBODT, T
oV A VADBHNEEGDETITSI T LDTE 3 HEkE
LT, ¥RREcREZcHEEShTw 3 REER0I
BaYMVI, I, MEDOLTORRKIBRT 5=a—T—
VFYHBIVREMETSER, 1, IERKIERL, I
BRI BRNERTRIB R 3VIEH T ¥ &,
I, DERRSICREREERTY, TERGOSERY
334 bd—-VF Y, FhiZBaYMV 0L TORESL
LUSBWMVICHERT 2ARA A AFEEI V<o F
ESBWMVBLUWYMVICERT 3 7 A ¥ S BEK
61 5ERAWAC LI Lz, COFEEZAVWT, BEK
BERFANBEN 46 HBRORHMBEIEO v 1 V2 LM %7 -
fed 3, 1RREESSERMICSL, NERGES
Rz 1,/5, =L CHERSEESIZBIRETO 1 #57
Th-T,

RIEICBWVWT BaYMV, SBWMV, WYMYV Qi
M RS EREREE K —HT B LEHOAhITL
7233, BaYMV OFEic>\W\WT dEEERNSED S h
fro RIBBHNO_L A+ AF¥BLUARL F A FITBIF
% BaYMV R#t537h & XERIE & OBAfRIZ, BaYMV
1 MRERMELER RS ToR4A + A FOHEEET
by, I1BRHER KA+ AFTBDTHIBOE VWS
HLEBDbNB, LichioT, &AL+ AFHREFETIR
I RRESBENICEMET 2 D LRSI B, TRIZ
& S BWMV ORHERBRIIDIES - fo b8, ARA A4 &
¥ 6 BMERO KA+ AXDIBESNABEETED S
hiz,

—7, TERHERTERERMELESE SBWMV
LOREBSBHBED SN, WTFhbARA+ AFH
BB TH Y, TRIRHEE R > TARL £+ & Fig
HoFWRKEEEDNE, COTERIBMBIUCIER
BES TR LY v < 2 XOBEOREDREE % i
T5&, DERGESOAH I BEHEEBO b Dichk~
TEL, HENBLEHERATWEIEED—HT 5, ME
FRICoOVWTI}, MERHEBEMEREEESBWMV E
OREESSED Shichs, NMERGEEEHEE O
RIBHASHICT BT LRBTERSA 72, UL, BaYMV
DRROEREREIN TV EIEELFELBERICH 3



RBPIRITH T 3 & FROTIBERME Y 1 VRIROREERE L BHRICET 20158 (8 1)

LML hITE N,

ERMBET (Ym) 2683334 brI-VF Vi
1985 FITHADNFTERS hvico HADH I Ym #ifs
TE2ET 2 RERESEIHREShTVEY, T
BRYmBEFEET 2 RERKEOBKRILRLECEBES
TV, LAL, 34 bT—VF v REBETIRE
BhhmEE LCRASh, FEFEOKEE X0 BEcER
Li:bDTHY, ThETYmBRd#EFEETS
BERENTREESA TV M1, FIHTIH
T= T Vv BER G SN BT ARBR Lz Lichis
T, IBRGER IV P T—VF Vv OBFICE-TIH3
VR ITHRESERS L BAMELTE v 1 VBB
ERBVHIV, e, F—EFATOIY FT—LF
v OFFABRROZ /DI, FIAEOIME_RBIU
RIfEDA = AFORROEZDE—HLTHBY, I¥T
T—F PR FENZLEI»SFEL TV EED
A WVRARFED—DEERZDONBRYTH 3,

E5IT, VA NVRREOERBITOWVWTR, hy<aF
BEERE S N TYY BaYMV 1B RGBINERTH -
feER I IR REEREREIR 3 B - REBE LY T
ZOERAREZEW L, 1, TERKERLESESH»
EEKNBOTKI, IRREEMEREI Y T—7
v OEEX T I HRHRIGHHER S Wit bbb o T,
BAEBZROBEEXIZEFE2 LWL 3IEB, S, 331
“ROERILSED LN, TDKIIIT, VA VRARE
OEBHSEHMO > bic@EDohiz-Z i3, —RIER
MBEMERESONTVW DD, TLOHBREHS TR
FRESEELTE Y, TERGEIERMET I BRERERTGT
DOREESERFEShic T Eick > T, BIRIIC I BRH
ORRBEMSHEL, BRYL HMEL T I ERESBRIC - 12
bDOLHEI NI, COXIBFEDIA VZDEEIR
ZORMOBRURELEIET 2 Lick > TRBEICE
CBbDEELNE, LL, 91 VARKEOER -5
L2V TOMFERT O & 5 BEIBIcB T 2 HREHES
DTREREHTIIBRESLL W,

BaYMV IBZEHK I h F TREBRELZEZ SN T

&K 3 HROBHRMRIZF (Ym) 257 38E
AZ&A#+ s ¥REEEBTOT, KREZHEESATH
%5, MBZRFRIXMBEANO FTHETFEEL ZOBEL
/NB L UEBRET LIRS, HED L AFHNT
b3, LhL, 1992 FOWHAERZFRBRETO 5 A22
B RERRETEFHRBICL 3L, THHMICHEN
EOHAR THEETAR T NBERRESERSh
EERELTVD, 5%, HMOLAESIEREENRT
BULEND B,

1990 D TN MK O BHMEIF i B 2 ME R
HOMBHINHELRERE LT 5, AEBEE 0
BOS>BLIYPIT—NVFVIIE ZRPIh 1ESR
RLTVWBOMHERE i, 1991 FiT I FTic TR/ AS
HRshBEEEESH T, TERRERERESI 16FEEL
WML, ThoDMBRERERBIZE—HEH L
3L AMNEL, HRNOMERKEOAHIAIZATIR
Mick 2RI OLBIC L B bD LRI, SHRIIT
RIRRE LRSS D > DR L OHBEIET 5 & 5 2 /F%
BRHBBETH 3,

L WERERET 2 AN - B SEO B
BMBNBLIATHEN, BIVQEE, MTHKHEEaS52
BRED ym3 BHRMBEEFEBALLREEROED S
NTETVE, Bll, BHERICEVT, BBRTE,
kR BE 52 BRBICERT 2RO ER S hTE
NP, SROIFIEEOHAICH > Tid BaYMV %
4 BaMMV OHHBRICE SIcEBE LR ER 5120,

—%, SBWMVORFKIZOWTIZ, BHKEZILM
BESRBRBICL->-TIAFRHEE 4+ 2 FRRICHERN S
h, ThOMRHOABERIRA 4 A FRFESPLPHT
BHNE K, HEERIC X > TOMRHRICENED S
hi® t&hic, LhL, RBUEREWETH L oSS
TRERGEOFHEE O FEBRIGER L, BWREHSEZFIC
FET3h, 530V BIRENTEET 3 FEMUR
BWahic, KWENDS BWMVERRIZSHRE 5L
KHABEL, BT I20END 3,

NV #F LAFRERRORELER

A A LFEEHERI 140 FITHE L - A1k ->T
FHTERRME NI, 1949 FITAKREL, FFICBT 3
BLHDRE D, K FHVPEES? ITL > TERPR
BB L URR & KUR & OBARTS & DR 1S AL RERIBFZE A

b, 1960 FRICIE & FIEOBRIEERE AL 150,000
ha KEBRAALRY, ZOREIZBEALEEIcSh
Bhote LipL, ZTORKHEEREME LTLAEED
HIEERHS 500,000 ha IcBIE T 3ic>hT, JtiEE*%:
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R 2EDTERERICELET 3 IcE -, DX
5 EENRTEEOERICIIIMTERDEEIC X 3K
HRESE—ICHE S Wi T EBRETERTH 57
MEOABBMOFIHIC & 3R L OB HE) b #E
EMELIOTRIBEVWDPEELLNS, ZIT, FET
3 T h SRS R & ARREER & OB E, &
I, KHEEMHITBIT 2EXROEH « AOKT, i
TEEE IR T 5 TEEE L pH L O #EII o L
THHOEEFHEEE L LTRE L7,

1. BEHRICE T B4+ LA FIEERBOEIL AR

RIS TR IC 351) 5 1985 FED & FFHIBEY
o 4 v 2RO BRI ORAETmRERIZKED 47.2 %,
03 22.9 %, KEHOESMEL D SREBRERHE WD,
i, HMTRERAEROHL VWESBIRICT VAL T &b
ZuY, KETRESRSEICHE—RRT 30085V,
Z 2T, KEABIUIICEB T 3aH « IhAOBTE2BE
HICEEL, WBT 5L L b, ARAREES LR
DIERIFERA L 1BE, TORENED XS IHAL
TV Oh% TEMICHR > TEFFEE L,

1) REEESICERBFERA LIBE0RIERE

TFIVERE L TRREERBICA 4 4 FIEEWRORE
REREESULEEZRAL, MROBEBENEERES 7
FRichbtz>THE L,

HEELURE

19844E 6 Aic A+ A ¥ IEEMRITBR L ARt
LAF¥FREN V2 AFORBESULIE 10 kg2 BIL,
KBRBEZBIFORFRARERIBE TH 5 5a (226
mX21.5m) OKHOBRIFI/A LI, £OH% TLHE
FEIERE U TRIFIRKRE, KIERZRA T AFEEN LT,
fretZl, 6, THEBREBOBRARSEEMH N1,
TRAFAFRER 18I FEDOH B E X LEA VA,
ENDADERIZSIHELEHAL, 60 cn DB
BER 0.6kga THEEL 12,
BERVTHOERS 10 AT~ A Laeh T
TV, BERAER 4 APk VWTIT- 1,

SKERIER

BRIFOZRBLUEIRITR Lz, RERDORK

BREUE, 19854F 8 Bk, 1986 £F 10 Bk, 1987 4E 394 #k,
1988 £F 4,777 #k, 19894F 21,628 ¥k &AM, 1990 £t
#718,500 & IZIFRIFLEFTH - 71208, 1991 £ I3 EIS
DLHR (¥145,000 %) HRKR U1, 4%, FHREEIE
BEBRALULESSREICERL T, HloLSic
—EABHRCE LS BRI BT L3, H/A3~6
FRIcRBERRRESLECIEE Lz, LhL, Bk
BHBHESR RIS VERICS > 72, TEHICIRE
BAMET 100 %1 WHRRHRERE S - 12, ABNREE D
Bt, EMLEZ L -0’ TEHTHY, EELK
MWAT5%TH- e SEBTHHEIL, BHRIBEIL LD
720

0K BRRERAKBICBY 5 4 4 A FEERR
DR

FEFER FERBREL(BR) FERERER(%)
1985%E( 1 €EH) 8 0.016
19865E( 2 #£H) 10 0.02
19874E( 3 £EH) 394 1.0
19885F( 4 ££H) 4,777 7.7
19894E( 5 ££H) 21,628 47.5
19904E( 6 £EH) #918,512 41.1
19914E( 7 £ H) #945,000 100

&) 6, TEHORBHRMIZIRABESIco>\WTdiE
REIROFRE L RE L THEEMD SEH,

2) MMEKMICH T B BIEDHSE:
B0 & KHEIC BV 3 4 4 A FREERHROEIE
LARRIEHEL, H&LU,

MEBLUHE

AHE : FRETHT R O RKES, EfFR 51 X, Kk
ZRAFLF (BOER) OlkFR, 19844211,
19854 3 A 22 Hic 2RI~ W THRIFEFE L, BEo
REREAENE LI 7oy P LT,

B : EETRFOBRKES, Hffik+v <41 =,
KIERZRA A AF (m2a—T—VF7Y) OBEF, 1984
F~1986 F0 3EMich b, BEIENIK 4 W FFOEM
TR, 1HRS0BRIC W TRIFEHRREHE I B TH
IKHELL,

C7KH : AREIRTEM O RRESR, EIEidKRE, £
ZRAFLF (BHEZR) DR, 1984 F~1986 4F
D 3FEMichih, BBAIC 9 HFROESERT, LH
RB0BRIT O W TRRBRREFIE 3 A TaICHAZE L,
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RBMBITB T 3 2o FFOLBEEME Y 1 VAROREARE LIBT3 GE1HD

KRR

HIRBIERICH SN 3 A TOIAREE IS 4 KicR
Ltzo 1984 Fic B LT, 1985 S I3FERBATLA L 72
B, PPROBREBEDLICOEMILALEETH -
tzo ZDILADHEIIEECHR > THEMBZEEICH Y, b
57 5 —{FEOETAME—BL T Wi,

BHITORKRIRILIE 5 KIiT)RL 7. AEHTIR, 3
FREELTAERD, 2HIEOARFEIED LN, &
REMEAE TRRBEMSLAT A ERBRUEL ST,

C/KETOILAZRERIZE 6 RITRL 720 AR TR
# 1 EATRARIBAINTS > 724, 2FEHIKBZD
BB TORRBOWLASHE LY, IFEHIIIES
hREOFESYMNT 375T, FREBERBICLIY>
TH4 CEBBICRRIBROILAHED Shi,

2. EF R

LAFFEEMR, A L FEEERB LT A FEERE
RORRY A VR 3 TIBEEED Polymyxa graminis
KL iEEh 3, BHERET, i, BREDS
Ol EER ORISR THEPICEHDAA THIRPIRE L ST
Ve = LB SN TWD, &5 s FETERERE
¥y 1 WL P.graminis DINERIFHICEET 3T &
o, REBLUBRKOBICHWRRENS S C
Lorasom S METWVWS, £ T, BB
URBRERBORFACSLWTHAT L& bic, Thb
ELBHICERSSDOD—D2ELT, FS575Du—%))
ELREFRIL 2,

1) BREREORED
Rtk LUCBRERBELZRL2IECENL, £hooi
REDHE ZRE L 1<,

HEls L UHE

198546 A 10 HicERERED 2 VWKL OFIERE%:
BRTDOA->TVWBEEDOE: (1mX 1m) ITARht,
FEILASBBRE_ KA+ LF¥EEI M E L%
25K 100 KiHBTE L 7, HBRIZ 1 X 1 of 2 BHITITL,
FRRI12 198646 4 B 9 HIcRRBREFE L 12,

R - IRERT &8 D BaYMV DR RGBS S
BHRLUAHEBOTEB X Ush ¥ _ROEREKL AL

foo BRERSOVTIRIRELTE (WNSHIREE), R,
B BLUBIaBIL T,

REoF/K WL I THEMHAHREKDO BayYMV 1 2%
HESE» SR, TEERESBREAOMROREE
KLk EEEAY, WRIE20kgic L, Wt%x 1/
1, 172, 1/4, 1/20cHRL1,

SRERIER

BRIIE4, 2RKRIRLE, BREEDS> B, BT
205k 1 RIch T hicERBED Shi-boo, HiL
HWoRE LURICIIRFREERED o hidh - 1o, Rk
ORFORFE IR L, BARMWKTOERL T
SN Th-teicdbhhbod, HELEFORRKE
ERUE (B4R,

FLRERLITERINBICLAMN-T, REHRIE
TULH, 1/ 2F/RcIBLoRLIw L TRBRERR
DHT0%, 1/ AFRTHA%, 1 /20FRTHI10
%DOHETH -7 (FL2H),

FAFR A AFRERRBRBREACL 2HER

WRTICBEALL ?E/\E“)T.'EEHE& FERRE FRHRER
EREBOBE (k) #) (%) (%)

wm 10.0 105 32 30.5

R+ 4.5 207 43 20.8
1’ 1.1 112 34 30.4
7 0.7 205 1 0.5
e 1.0 206 0 0

a) MEOH (1mX1m) POMRLITEALLE
a2k A4 L FEBEERTEALIS &AL OB

BARY BENM FAHE  SREE
Ge) ) B (%)

20 100 10 18.0 100
10 304 38 12.5 69
5 100 7 7.0 39
100 2 2.0 11

a) FRTIE20kgic LTBALER

2) FSHUYDO—-FURBLER
527 5Du—5 YEARICELEENE LD, £
DORZFHAIL 120
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ME& LURE

W@ v 5 —574, 6 8/IOL 57 yicEEdTs0—
%Y, =7oLM-2000 (iE2m) BLUEES~Y S
SD—4000, 40EHDF527 yiIcEETB0—%Y
(B 1.7m) OB AEERONELED -5 Y OHA
Blichzey, 2OoBEHRAL I,

KERER

BREFLBRIN L, v- 3 YRNES 5LRE
U—SJDREZSICL->TRERNLY, 20mu—4% ) Oft
ELE45.3~482kgicf LT 1. Tmu—4% 1Y) i3 31.5
kg KBDH DS - 1o HELIEB -2 YD -8B
Co—3 VENONERNSE»H - 12,

FEAR BEov-y BT 31L0E

ft &% £ & (ke)

RE R 1Tmo—-%Y 20mo-%Y 20mo-4Y*
& i K 6.0 5.1 6.7
a—-& ) h - 14.5 12.7 16.0
g B H®H 2.8 6.5 4.0
o — 4 ) H 8.2 21.0 21.5

it 31.5 45.3 48.2

) BaEFoLEIKS 1 30%.

* 3 Baftd>A%RDbD,

3. TEEELFF LXEERRORKEOBR

AIRIE < IFHIPHKDBOWERICRELPTWD L E
bhTway, HMFAEELTVRE, BERVERD
OHH2BHCHEBL, FAEE LI, Tk, HIBEEHL
R/ R TREEIT O VWTRE L 72,

1) RBICH T 3EERAA
FRU 5D b 2 FHIBKEIS O + R £ AE UK
FERE & HIBTEEE & DBARERAE L 1,

HEBLUFE

THEIVNIOERL S5 2RHMEBRERICBVT,
19824 3 A 30 HIRREROABLHET, ZOMR
OEE Ocm, 5cm, 10cm, 15mD HIFTWE % PRt
BREREEt (BRIRSUERT, LpUERERD) <4 AFAIEL
fCo

(1995)

KERHER

RRIIBURITIRL I, RIREE0BDOHRRMS
SNBHEOEE 5~15cmD HIEFEE IF 3.5~4.0kg/of
THo7cDITX L, RREE3.6 %O TIZ 10.0kg”
af ST, HIEEEHE \E ERARREEAME VAT -
teo COTEEEOFEVER S 27 & OFHEIBT &icH
BHL, v—=3ygEehicd b Bbh3,

F4%k RREEORL ZFARMLICE T 2 RSB
R

B RRER39.6% MK D S EH83.0% MK D
T B E B (kg/ad) T HEE (kg o)

(en) mgim 1 2 3 4 i WAMA 1 2 3 4 T
0 2 2 3 3 25 2 2 2 2 20
5 10 8 14 7 10.0 3 3 3 4 35
10 9 9 10 12 10.0 3 3 3 4 35
15 9 10 11 10 10.0 3 5 3 4 40

2) LR & A F L FIRERR S OBR
ARKNC T EREEE S L o4 & & FIEEERE RS
BRI R4 4+ A ¥ 2BEL, RREEEASBLS,

HEBLURE

THEMFEEL VIR 74 4 A FIEEmRRR L
%1/5000a @7 7 Xy biciE, TEFEEE LG
AW T5, 10, 15, 20kg/afic’ 3 k5 ici
B, 19834 10 A TR Rt 4+ o ¥R H
DEREBEL, PETREL, AR 3K
W, 19844F 4 BicRREREFAEL 72,

RERFER

FRREABASRITIR Lo LIBEE Ske/af T, R
RELM9%6TH>7cDitx L, 10ke afTid 91.8%,
15ke /el TI2 75.79, 20kg/ el T 32.9 % & HAEEFRE
RS 18 BT Lo ds > TRIFHREIMEL 75 5 720

F45ER THEEE A A LF RO I
&RT%@ RERROR

RREHRBEH (%)
iR FEHE L 5 3 F5(%)
5 82,,82(100) 82,7 91(90) 97,/102(95)  94.9
10 99,/99(100) 72, 88(82) 88,/95(93)  91.8
15 68,791( 75) 69,100(69) 75,/ 89(84)  T75.7
20 12,/62( 19) 35/ 81(43) - 32.9




RBRICB T 3 & FEOLIBEGM Y A VRIRORELER L BRI 3015 (55 130)

4. i pHERFEORBR

T pHE A FFELBIREM Y A VARORKE OB
RIT2VT, K« FHF i34+ 2 FFEEWRIIPELT O
L, PVAYHTRESENW LE2BDLN, TES®
B AFEEMRT, TLEES? 344+ L ¥FEERER
THEpHERKR L OBFRERSI L& T3, Z0BK
B¥RELIBTVWEESNTWS, 22T, HHES B
34 & L FIEEMRRRERGE L E pH E OBREAE
L7

HE& LUAE

KBEAN O TEET, KT, IRmEET, KRR, 55
BT, BERETO 47 BIBD 59 HImOFRkE L LEpHE
FELI, BRERI IHE0kIc>VWTHEL, =
HpHIRH.OTBHL, pH» — % — (AW TFE, M—
225) THRIEL 72,

REMER

RRIIEMRIOR LI, AEEBOLEpHIZ 5.1~
7.0 L, FHEI26.0 Th -7, FAWHRE 40 %L E
DEFREHBEDOFEIG pH L 6.07, RFEERE 10~30 %D
h¥EARR O pHIX 5.98, REHKR 10 KU TN
REMSOF pHIZ5.98 TH D, REEEORVI
Lo TEEpHITERED SN h 5T,

5. # &

* % L FREFRORESHITOVT, BEESY IR
ROBL WA ZRLE LTRIEROAR IS, I
RE~BORRITRBILEMBEVI LEREL TV S,
CDEIBRENHITEBZ I LIZ, KBERTLEL S
Shah, BEBRICBT3ZORENTOLKIZME
KEE/FHIE TR B,

T IRREROB L WIS % i R IREIO AR I 5
£EL, 2mEmiciIhic W, HEfEEET 3 EEL BT
KRERADIEKRT 3, £ OHAEAN, BEABICED -
TR BIEEHBHL, + 527 5 ick HHEEEICL -
THEUZHRIOBEMNEREEZZ Sh 3, —4, KHE
eI T IR ERER B0 EEIC & - THEEDILIT S,
DEITRET EHNBB WV, TOLSICHKKFOEEIIZA
RIS OEBERENG R E BEBEIER L T B RTHEMATE

a6 E%Iﬁk&ﬁé#iA*ﬁﬁﬁE%EEE

18 pH & DR
+i%oH E R K K%
BREHH S RN | DRERN
5.1 0
52 94, 52 4
5.3
5.4 24
5.5 0
5.6
57 19, 60 13 5 0
58 90 4, 4, 2
59 46 22, 21 8 4, 2
6.0 95 90, 65 14, 14, 12
6.1 59, 49 2, 1,0 0
6.2 97,89,88,43,42 | 16,11,28,28,28 | 5, 3, 0
6.3 171, 63
6.4 8 2, 0
6.5 T4 8
6.6
6.7
6.8
6.9
7.0 6
SgpH 6.07 5.98 5.98

¥, FS3750u—-F YEPHAELTWELED
BEHRAILILE T A, 0~45kgDHEARE LTV 3,
FtE2RETTH/HERLTCORLON 1 FoRK
BB oh, BPROKEAVNEL, 0k RDBOHY
BOAEBRICNE LT, ARAREEBICRbAZH
ZUREENTRBRE NS, ZOEFNVERE LT, FFER
KBS, SN L - BREREAZ S TEN 0k 2 R2
BESohiicBAL, TEMIch > THEERKREZ,
ZERZRA A AFEREL T, REOLABRZHEE
Lo ABESIcB T 2RAERER, TRE X UREOMR
KHULSRKRT B L3S, 29, BB2EcARO
REBAHE DY, ZOERIPEENLSERICE Uz, &
DT i}, KHIZBTI3FROEEIR» 2RIk
THERREBLEHE N, EECX > THERROFEENE
D, WEEEL B K- bDEWREN B,
RIBEEDHRTERBHROHBTHATSH B L, BA
1~ 2 FRIIHEERBHEERIZ 0.02 % LBHTIEL, &
2EBEBLAELDLBEI LB, 1, TOWK, 3IE
BRSO 3FERBRESEML I LY, 44H, 54H
LELEHENCRRSHML, 6 EETRPPEELE
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oD, BATEETIIIERKRII100%ZEL, A
W BB, FMHsLE L TNENSEENZED N
B3&5Ict o, TDESI, REBOLKIREEE
DEWEIRIC 3R L LY, REBENS 3 —EDK
WEBZ B, BBUCHEEMNIERL, BEBELBRIL
ERTHENG Y —2TH %,

UL, BRERALSERE CRABNICERORER
HEVHISTLREURL TEBRB>TP - LZDORE
KEOKETH o1, LihioT, BHIOBETIRIZL
¥ TOM, AROBEOHEITERATBRIERIE V. &
ROBIER TE B2 MIET 3 700icid, HESEEIC
BALEID CESE L CHEL, BDIHREZEL DL
Ehd b, £12, TOEIRDEBOFERFEORHLASLT
b, BERICRARET AEBRESHEI LML, PS5

7 515 ELORBIBRIC X 2 EEEXOIEF b RERS %
BRICT 3 & 5 EREGEREMS, (FERTRICRST
BHEERSET 3 LSO 3N ENS B, S5iT, T
FEolr575ickdu—y yHaiEERHRicL, BE.
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Studies on the epidemiology and control of soil-borne virus diseases
of barley and wheat in Ibaraki Prefecture.

1. Epidemiology.

Kei Ocawa, Ken Watanage, Yukihiko Iipa, Tsuneo CHisa,

Ikuko Yamazaki, Satoshi Kasumiwazaxi and Tsuneo TsucHIZAKI
Summary

Barley and wheat are important winter crops in Ibaraki Prefecture, Japan. These crops are grown in
paddy fields where rice is grown in summer on the flooded condition as well as in upland fields with soybean
or other summer crops. Soil-borne virus diseases cause serious damage to both barley and wheat crops either
in paddy or upland fields. Three different viruses, barley yellow mosaic (BaYMV), wheat yellow mosaic
(WYMV) and soil-borne wheat mosaic viruses (SBWMV), all of which are transmitted by the root-inhabiting
fungus Polymyxa graminis, have been reported in the prefecture. BaYMV and SBWMYV occur either singly
or together in barley, and WYMV and SBWMYV also occur either singly or together in wheat. However, it
is very difficult to diagnose each virus by field observation, because these viruses cause similar symptoms
in barley or wheat plants. Thus, the precise distribution of each virus in the prefecture and its damage have
scarcely been assessed. In this paper and another paper presented in this volume, we describe the data
obtained mostly by field work during the 1984 to 1991 crops seasons on the occurrence and distribution of
soil-borne viruses and their strains in barley and wheat growing areas in the prefecture, their epidemiology,
and management with cultivar resistance and other cultural or chemical measures.

Geographical distribution of soil-borne viruses of barley and wheat.

During the 1985 to 1987 crop seasons, samples of two-rowed or six-rowed barley and wheat plants with
virus disease-like symptoms were collected from naturally infested fields throughout the prefecture and
examined by enzyme-linked immunosorbent assay (ELISA). All of the 119 two-rowed barley samples (excluding
samples with no detectable viruses) contained barley yellow mosaic virus (BaYMV) only. Eighty-eight percent
of the 149 six-rowed barley samples had BaYMV and 62% had soil-borne wheat mosaic virus (SBWMYV) , with
50% containing both viruses. Seventy-three percent of the 162 wheat samples had wheat yellow mosaic virus
(WYMV) and 41% had SBWMV, with 14% containing both viruses. BaYMV was prevalent in areas where
two-rowed barley is grown intensively. BaYMV and SBWMV were equally common in areas where six-rowed
barley, mostly cultivar (cv. ) Kashimamugi, is grown intensively. WYMV was prevalent in areas where wheat
is grown intensively. These viruses were also distributed in combination in other areas with two-rowed barley,
six-rowed barley andor wheat fields, and relationships were also observed between the viruses occurring in
each area and the crops planted there.

Occurrence of BaYMV strains.

A set of differential barley cultivars for diagnosing BaYMV strains, containing four susceptible two-
rowed cvs. New Golden, Akagi Nijo, Haruna Nijo and Amagi Nijo, a resistant two-rowed cv. Misato Golden
and a susceptible six-rowed cv. Kashimamugi, were tested in small field plots at twelve sites in the
prefecture. The reactions of these cultivars in the field plots showed three different patterns which could
represent the occurrence of three different BaYMV strains (pathotypes) , BaYMV-1, BaYMV-II and BaYMV
-II. In five fields where two-rowed barley has primarily been planted, New Golden, Akagi Nijo, Haruna Nijo,
Amagi Nijo and Kashimamugi were frequently infected whereas Misato Golden had no infection, indicating
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the occurrence of BaYMV-1. In five other fields where Kashimamugi has long been planted, Kashimamugi,
New Golden and Akagi Nijo were frequently infected, whereas Haruna Nijo and Amagi Nijo were scarcely
infected and Misato Golden had no infection, indicating the occurrence of BaYMV-1II. All these cultivars were
frequently infected in the remaining two fields (at Shimodate and Sekijo), indicating the occurrence of
BaYMV-H, although there was no sufficient information on barley cultivars planted there in the past.

Further survey with the differential cultivars in 46 other field plots indicated that BaYMV-1 was most
widespread in the prefecture (found in 38 plots) and distributed primarily in two-rowed barley areas. The
survey also showed that BaYMV-II occurred in 7 plots in six-rowed barley areas and BaYMV-II occurred
only in one plot.

Effects of planting of different barley cultivars on BaYMV strains.

Effects of planting of different barley cultivars on the incidence of BaYMV strains were examined in a
naturally infested field at Uchihara where Kashimamugi had long been planted before. Three barley cvs.
Akagi Nijo, Haruna Nijo and Misato Golden were planted for four years in separate blocks in this field and
the disease incidence (referring hereafter to the percentage of plants with symptoms examined in mid-March
to mid-April, unless otherwise stated) was examined each year in each block. During four years, Akagi Nijo
was severely infected and Misato Golden was virus-free. Haruna Nijo was scarcely infected in the first year,
but the disease incidence increased rapidly with years and reached 10096 in the fourth year. These results
suggest that continuous planting of Haruna Nijo in the field increased the population of BaYMV-1 which
was probably been present there, at much lower incidence than BaYMV-II when Kashimamugi was planted.

Investigation in the field at Shimodate where BaYMV-II occurred that Misato Golden had infection with
BaYMV-II at the first planting and that the distribution of infected plants in the first crop of Misato
Golden within the field well corresponded to the distribution of infected plants in the previous crop of cv.
Kashimamugi. The results suggest that BaYMV-II was already present there before the introduction of
Misato Golden. The disease incidence in Misato Golden was increased from 179 to 84% in four years after the
introduction, indicating that continuous planting of Misato Golden could increase the population of BaYMV
-II. Indeed, the field survey in Shimodate area showed that the number of fields where Misato Golden became
infected with BaYMV increased with continuous planting of this cultivar.

Spread and distribution of BaYMV in fields.
Detailed observation of fields infested naturally with BaYMV indicated differences between upland and
paddy fields in disease spread and distribution. In upland fields, the disease usually distributed unevenly and

the affected plants tended to occur within circular patches. The patches of affected plants enlarged very
slowly year by year in the direction of the ridges, with the most severely affected plants in its center. By
contrast, in paddy fields, the disease vevy rapidly spread uniformly, with no clear patches comparable to
those observed in upland fields.

About 10 kg of BaYMV-infested soil was put into the center of a non-infested paddy fields ( 5a) and
the spread of disease was examined for seven years by planting every year susceptible barley in winter and
rice in summer. In the first to second year, the disease occurred in small area in the center. In the third to
sixth year, the disease rapidly spread year by year from the center to the margins and the disease incidence
was increased from 19 to 48%. In the seventh year, the disease spread over the entire field with 100 %
incidence and the whole crop showed severe yellowing and stunting. The results demonstrate rapid spread of
disease in paddy fields, which would be attributable to the stirring effects of paddling and levelling, and to
the continuous irrigation, for rice cultivation on the flooded condition.
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Inoculum potential of infested soil was examined by mixing different amount (1, 5, 10 and 20 kg) of
BaYMV-infested soil into blocks (1,100 a) of a non-infested field, followed by planting susceptible barley.
The disease incidence was increased as the amount of infested soil was increased, with 2 % infection in plots
with 1 kg infected soil and 18% infection in plots with 20 kg infested soil.

The soil clinging to rotary plow was measured after plowing an upland field. 43.5 and 31.5 kg of soil
was recovered from 2.0 and 1.7 meter-wide rotary plows, respectively, suggesting that rotary plowing could
move large amount of infested soil for disease spread.

Relationships between disease incidence and soil hardness were examined in a BaYMV-infested field
where the disease distributed unevenly. The average hardness at 5 to 15cm depth was 3.5 to 0.4kg/cf in
severely diseased plots with an average disease incidence of 83%, but that was 10.0kg caf in less severely
diseased plots with an average incidence of 40%. The belts with high soil hardness occurred in the field at
intervals corresponding to the width of the rotary plow.

To examine further relationships between disease incidence and soil hardness, BaYMV-infested soil was
. put into pots and pressed to four different degrees of hardness, and then susceptible cv. Akagi Nijo was sown.
The disease incidence at the respective soil hardness was 94.8% (5kg/cif), 91.8% (10kg cf), 75.7% (15kg
/) and 32.9% (20kg/caf), demonstrating a trend towards lower disease incidence as the soil hardness was
increased.

Investigation of disease incidence and soil pH at 59 plots in 47 BaYMV-infested fields showed no clear
relationship between them.



