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Studies on legume virus diseases in Hokkaido

II1.

Viruses isolated from diseased Azuki-bean plants

Hiroshi Ito, Makoto KojiMa, Eishiro SHIKATA
and Daiki MUrRAYAMA

(Department of Botany, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)

1. #

TREDY AN ARIFEENIEFEICE L, BFRkoL
BHEL, BTE, BELI TS TRV b EEILE -
EENTW3, ARCB L CIRAOHE (1922) LIk,
gt 777 2V ERE R SO0 TE L ol
DN, FOFRECOWTY, HBE, feAR, R
Wk L UEI R ETHRE IR T3, TORFEY
ANnZELT hITCRE6EDOLOIPHELMT INT,
Tichb, TR 2447« 940 % (AzMV), * =
GY e xF Ay AR (CMV), 595 2447 -
g4z (CAMV), A v 45 v e2¥ 47 -9 4L2R
(BCMV), 4 v 5y W EHF 47 . v 40 Z (BYMV),
BLOTNVI 7Ty« EFAL7 7402 (AMV) T
H5,

ARRIAMC 3T 5 < AV 4 v 2ROTRPIRD
—BE LT, Jtipls e REET LT X+ DY 4 0 R
DIFIR 9 4 v RO BERESCHEEREC W T Tt -2 d
DTH 5D,

AHRA T OEHic-T, MEETELTCNLKEE
BREFRS OB A RILE ERRS Ofug
WEHET, TS5 LESAACHER L
»TFE & it R F BN AR E R E o bt
ABEEH LCEL BB L ET S,

il

II. RBMR&BIUHER

AR Uic o 4 v 23 ACiE R THEE L ey
ANV AEREBPLNABT XD GHELIC LD TH B,
HWBRETIE LI REIC 01 M ) v B & (pH 74)
IMZER LR R, #—R 7 v Faikil o T
PR 170 - oo BRI TN CGREMICHER, B
L, 773 2aVEHOLDERIC x4 v S AKX
Lo MR v 4 v 2 O BAYEE % 510,
FE LR Y Y ERE WA 10 fERn OERL, &
BRIGHET®ERE LT, hr &8, %
o 4 v 2K F OB 23 negative staining L7 fn
VB HS-8 MEFHREEE CT78- 12

L. RBEER

A, PXEI9ANRABORERE

BB R 5T X+ 94 v AROFRERRYBIZEL,
YANZEIRLEEL LN DHEYD M a2 FHEL —35°C
THERGF L. D OBREDOERETKE, 7X
FuET 2B, + 2R 20T ¥R OB EY B
EL, #ORBIC Y > T4 XOBEYKEICHE
Lt FEREBIDOYALADOSEEREILIE-1DEY
ThHb, FRCLBE CMV LEbRALDOMGHE X
MBI TEEC, DT A ¥ Py iCE kG vRo Ty

* RO —ELIBMN 44, SSFEHEREEESHE D OMFEREICK - 7o,
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166 LW ERERLHRALE F9% #H27
T—1 BHR7 XL oov 1 apHE
e E L W

7 4 v = & + =< 3 v
SMES M rsEs: - F 5. 4

N

* v A 74 x YT U 4
Az 1 F oM E M % ET 0 0 0 0 0 0 0 0
Az 2 ” ” 0 0 0 0 0 0 0 0
Az 3 # ” 0 0 0 0 0 0 0 0
Az 4 INT R XK M 0 0 0 0 0 0 o0 ?
Az 5 £ N = ” M 0 L L 0 L M L CMV
Az 6 BE KW 5 ” 0 0 0 0 0 0 M- 0 CMV
Az 7 ” ” 0 0 0 0 0 0 0 0
Az 8 RERKME F 2O 6 M 0 0 0 0 0 0 BCMV
Az 9 BE K S W#Hmwr LM N N 0 M 0 0 LM BYMV
Az 10 4 4 0o M 0 0 0 0 0 0 BCMV
Az 11 b E 15 R T 0 0 0 0 0 0 0 0
Az 12 ” ” 0 0 0 0 0 0 0 0
Az 13 AN AAE dt RO M 0 L L o L M L CMV
Az 14 ” ” M 0 L L 0 L M L CMV
Az 15 4 ” 0 M 0 0 M 0 0 0 BCVM
Az 16 £ D B EOE A 0 0 0 0 0 0 0 0
Az 17 ” ” 0 0 L 0 0 L 0 L CMV
Az 18 N = i X 0 0 0 0 0 M,N 0 0 ?
Az 19 ” ” M M L L 0 L M L BCMV+4CMV
Az 20 £ N = 4 M 0 L L 0 L 0 L CMV
Az 21 ” ” 0 0 0 0 0 0 0 L ?
Az 22 ” V4 0 0 0 0 0 0 0 0

L: REEsE, M: =47, N: 2 %, 0: & 5/ ®

ANWRDIER, A F VA FERVEITLONIHE
THESI R, H# ChLoGEtkErhEh CM
isolate, B-M isolate, B-N isolate &Igit 5%,
B. REIANZROME

1. #1290 -FHF(49 - 94IR

a. FAEHHE - mEEk

C-M isolate (Az-5, Az-19C) O EW M4 fEick
I ERERER Y R-2CAR L, Fhiclbe, 724,
A3, RFL =T, bvenavil TR I8HCL Y
By C=v4 7ERLYRL, Chenopodium amaran-
ticolor, %475, v 7= 2l EHBCRHTREAED DB
L7c (R 1-1)

b, HHESD v 4 v 2 OHEAEE

R, B Nicotiana glutinosa *F\>,

VAN ADRE LGSR LS, TR B E, A
A W ZDORFELREL 60~65°C (10 770, #RE R
10-2~10-3, {RAFHAIRIL 5°C Ti3 6~8 AR, ZRTIL
3~5 ARTCH - 7o

c. U4 vREFOHE

dip LT EDHEERI L L v 4 v 2R T HBETE
75D 1oDC, BEE N. glutinosa 32 W CRa#l
L, &rv=y v BER, @Bgcfiire, thicxs e
EEHY 30 nm ORRIRKI 735500 & iz (RIRE 1-2),

d. v A rz2DRE

C-M isolate {3 H EHFB 1+ 2B, v VBB LU+ ~#
el EbdTURL, MTOMENER 0 nm tH B
EMD, a9y s x25F 47 v 40z (CMV) L
EFENE, b tvEnav gt soy, =
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2 C-M isolate » % X & H

v oL A AR Az 5 Az 19c¢
m I T I T
7 X F (K H Phaseolus angularis 0 M 0 M
1 vy v (RIE4E) Phaseolus vulgaris NS 0 NS 0
Ty A e 7\)]’. vulgaris NS 0 NS 0
+ o v (BE=R) Vigna sesquipedalis NS 0 NS 0
£ 4 A(axpxon) Glycin mazx 0 0 0 0
=V FY CkEKH) Pisum sativum NS ‘0 NS 0
V5 <A (B F7<2) Vicia faba NS 0 NS 0
YT RE (7 HH =AY Phaseolus pendulus 0 M 0 M
y =2 7 X Phaseolus radiatus 0 0 0 0
A4 b ¥~ (Galaxy ) Lathyrus odoratus NS 0 NS 0
N~ ¥ v (Hartwag) Lupinus luteus 0 0 0
N Medicago sativa 0 0 0
FUA I 78 —~A Trifolium repens 0 0 0
K747 wr—3 (New Ze’?le;rexj)lns 0 0 0 0
AL =+ 7m—3 (Evergree:n‘)dba NS ™M) NS 0
TAYA 7 sa = T. hybridumn 0 0 0 0
vy Rsm sy u,)T. pilratense 0 0 0 0
VA PN T. incarnatum 0 M 0 M
aEvRyF Vicia sativa 0 0 0 0
AT Y =Ry F V. villosa 0 0 0 0
v vy Astragalus sinicus 0 0 0 0
7Y =2 (FfE7 2= 2) Dolickos lablab Cs M CS M
Fa=2 (Frax=<2r) Canavalia gladiata 0 0 0 0
vy (EZEE)Phaseolus coccineus 0 0 0 0
wEsTAvTY (HZEE)P. coccineus 0 0 NS 0
# % = (White Burley) Nicotiana tabacumn (CS) M (CS) M
N. glutinosa (CS) M (CS) M
N. rustica (CS) M (CS) M
N. sylvestris (NL) M (NL) M
~F 2 =7 (Celetial Rose})etum_a hybrida cs M cs M
o H I (FLBKRE)  Capsicum annuum 0 M M
P A CEEAN) Solanum melongena 0 M M
P b (ETELAR) Lycopersicon esculentum 0 M M
= < (B==<) Sesamum indicum NS 0 NS 0
Cxavwy (JUIE) Cucumis sativus M M
¥ = vy (Pickles) C. sativus M M



168 EERFREFERCRE $£9% H25
VAR A N Az 5 Az 19¢
g R W Y 1 T 1 T
vavy (BE) C. melo var conomon 0 M 0 M
v ¥ 7 =5 v % (Giant Cactus &)
Zinnia elegans (CS) M (CS) M
2w — (Alpen Glow) Viola tricolor 0 M 0 M
b 7 (4T /NEE) Brassica rapa 0 0 0 0
= vy (BRERT) Daucus carota
var sativa 0 0 0 0
Chenopodium
amaranticolor NS 0 NS 0
C. murale NS 0 NS 0
C. quinoa NS 0 NS 0
#v v vy v (King of Denmark)
Spinacia oleraceae 0 M 0 M
7 & r 2 (Golden Cross Bantam) cs M cS M
Zea mays

I: ¥z, T: B # M: =¥47, NS: zxmA,  CS: EREA,
NL: FAEAN 2z EHA,

YFY, VI ACEHRER LT, RS A
T EMD, HRRFTTVLDEEL LRI,
2 AVHEYEPFLY - ILIR

a. AR & HE

B-M isolate & LT % &7 4 58k (Az-8, Az-10,

0: EHE

Az-15, Az-19 B) DBEMY) 43 T 1T 2 B Ko

#—3 B-M isolate » 2 = % B

F-3CFE LI, Fhic kb s, ShbOGERIETE
B EHDTHRL, A vF v vy FRIINVRERYEL
7o (MR I-3) Az-15iX2hicfiz ¢, £4 %X, 79 =
AL R LI, 2R, T aeROEpTiT
F o IR TR E T 5 1,

\\\

TT—

B R oMo

v A A S BERR Az 8 Az 10

Az 15

Az 19B

—

=

I

-

— I

—

-

7 R * (K#WE)  Phaseolus angularis
A4 v v (RIE&F) Phaseolus vulgaris

4 v % v (Masterpiese)

P. vulgaris
+ ¥ v (BBER) Vigna sesquipedalis

X A4 R (a#nxya)

Glycine max

=V ¥y CkEBAIEK) Pisum sativum

VIRA(BEY IR

Vicia fava

IAT A% (7T hh=r)

Phaseolus pendulus
ya s R Phaseolus radiatus

A4 b+~ (Galaxy &)

Lathyrus odoratus
N~ ¥ v (Hartweg) Lupinus luteus

=4 (Du Puits)

Medicago sativa
FF4 s m = Trifolium repens
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\\\‘\\\\\\\Ziiiﬁ%ﬁ Az 8 Az 10 Az 15 Az 19B
R my 1 T 1 T 1 T 1 T

\

F+7A4+ 27 wr—~- (New Zealand)

T. repens 0 0 0 0 0 0 0 0
A4 + 7 a—, (Evergreen)

T alba 0 0 0 0 0 0 0 0
TaHA s 7w~ T, hybridum 0 0 0 0 0 0 0 0
Vy Fzr—s(~3FY)

T. pratense 0 0 0 0 0 0 0 0
2V AV vre—A T incarnatum 0 0 0 0 0 0 0 0
aE vy F Vicia sativa 0 0 0 0 0 0 0 0
AT Y =Ry F V. villosa 0 0 0 0 0 0 0 0
v vy Astragalus sinicus 0 vC 0 VG 0 VN 0 vC
7= A (FRE7 <= 2)

Dolichos lablab o 0 o 0 Ns ¥ 0 0
F A=A (fF & =)

Canavalia gladiata 0 0 0 0 0 0 0 0
v AFA vy (AIER) 0o 0 o o 0o 0 0o 0

Phaseolus coccineus
=g vy (JAET) o 0 0 o 0 o0 0o o

P. coccineus
& -3 2 (White Burley)

Nicotiana tabacum 0 0 0 0 0 0 0 0
N. glutinosa 0 0 0 0 0 0 0 0
N. rustica 0 0 0 0 0 0 0 0
-3 2 =7 (Celetial Rose)
Petunia hybrida 0 0 0 0 0 0 0 0
+ A CRkEXN) Solanum melongena 0 0 0 0 0 0 0 0
b5 (FLRKE)
. Capsicum annuum 0 0 0 0 0 0 0 0
P b (FHLIR) Lycopersicon
esculentum 0 0 0 0 0 0 0 0
= < (BA=~=)  Sesamum indicum 0 0 0 0 0 0 0 0
* 2wy (MEETRER)
Cucumis sativus 0 0 0 0 0 0 0 0
* = v ) (Pickles) C. sativus 0 0 0 0 0 0 0 0
AR Cucumis melo 0 0 0 0 0 0 0 0
var conomon
v+ 7 = v v (Giant Cactus R)
Zinnia elegans 0 0 0 0 0 0 0 0
+2v 2 — (Alpen Glow)
( Viola tricolor 0 0 0 0 0 0 0 0
% 7 (&WT/N8#) Braisica rapa 0 0 0 0 0 0 0
= v v (BERN) Daucus carota 0 0 0
var sativa
Chenopodium
amaranticolor 0 0 0 0 0 0 0 0
C. murale 0 0 0 0 0 0 0 0
C. quinoa 0 0 0 0 0 0 0 0
A v v vyw (King of Denmark)
Spinacia oleracea 0 0 0 0 0 0 0 0
b v rm 2 (Golden Cross Bantum) 0 0 0 0 0 0 0 0

Zea mays

I: #mE%E T:. L%E M: =v¥r7, VC: ZERSENL, VN: ERzZ, Y: #Hft
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b, HHWRD Y 4 0 2 OYTEHE

BRI 4 » v (masterpiece) & f\CHITWE O
94N ZADORELGBE TN, Thicibe, Kv 4
W 2 DARELE B 55~60°C (10 43), B AL 104~
1075, {EHIRL 5°C Til 6~8 B, EE G 2~3 0
fATH - 1o,

c. VA4 vRRTOME

g% 2 8E B D 4 » &~ (masterpiece) DEFEEES
BT, dip IETHBCBERMYBTEBGR cBE L L

5, ThOBRGERE, (Az-15, Az-19B) 5 b,
D HREFARED BN, DR 211§ 750~800 nm TH
> e (R 1-4), o

d. EFER

AT ANZAGEREBE- LA vy Yy (KELH)
PHERETFAREL, chaBENCEELT, 94
N ADBTCHROBELY R, FTO/BRLEAR
T, HRERAH TLECET D) BT 2@k
FERPRDON, BFERRIN 6% Th- 1,

&4 B-M isolate o1 v ¥ Vi i} b BTHY

ER o B FR R £ F B W B HTERR (%)
1 Az 8 24 17 4 235
2 Az 10 14 11 9 81.8
3 Az 15 9 9 7 77.8
4 Az 19B 37 34 12 35.3
& Bt 84 7 22 45.1

e. v AnRDREE

B-M isolate |2 & 5B CH XHBACE T DOERIL
H32, HERBEBR~ A FO—-FnE¥bhsdo s, 4
vy CERRCETERTA &, EREER Y R
ZE, BICHRTFOEINTN~80nm THA Z &t
Enb, AvFY  x2¥F42 940 (BCMV) L
ELT,

3. AV -EREYFS4H - DAIR

a. FEEE L R

B-N isolate (Az-9) OFEREY 4 BT BT 28 &
BE EF-S5CRLI, ThiLXb &, 7%, Chenopo-
dium amaranticolor Vo & ¥ A4 J5ER, A v X v v I
THARA = P E T Ew ARHEY DS AT ER Y
AT ERH 2RI ER e SR Ui (KR 1-5), < £
Bcdrvy Fro—o, v—4 Y iiLmBEELS L, #
270 & ABHEMIC SRR R 5 - T,

b. HHIERD v 1 1 2 DERIEE

BERFELLTY 3 =2 B4Ev 7<) ¥RvOfn

#—5 B-Nisolate » % = & B

VRT3 Az 9 YA A RS EE Az 9
# R E® 1 T # Ry 1 T
7 A (K#E) VAT AE (THHh=A)
Phaseolus angularis NS M Phaseolus pendulus 0 0
A vy (RESR) v N )asx 0 0
Phaseolus vulgaris Phaseolus radiatus
1 v ¥ v (Masterpiece) A4 b~ (Galaxy )
P. vulgaris NS N Lathyrus odoratus NS N
v oy (REZR) A — ¥ v (Hartweg)
Vigna sesquipedalis 0 0 Lupinus luteus 0 M, N
¥4 A(awzvna) A= (Du Puits)
Glycine max NS M Medicago sativa 0 0
=V ¥y CKEAR) SF 42 rm =4
Pisum sativum 0 0 Trifolium repens 0
Ve A (BEY T <) NS N $v4r7n~xWNavhﬂm®O

Vicia faba

T. repens
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WA AR Az 9 :
M HE Y 1 T

v A A RS EERR Az 9
g R HE Y ; 1 T

A4 ~ + 27 r—,3 (Evergreen)

T. alba NS M, NS
TNy P e —A
T. hybridum 0 M
Vy Fzmr—2 (0v3 FY)
T. pratense 0 0
JY A VIR —
T. incarnatum 0 M
YNy F
Vicia sativa NS N
NT Y =Ny F
V. villosa NS N
v vy
Astragalus sinicus 0 M
7V R (FRIE7 U= 2) 0 Y
Dolichos lablab
FE A (FrF &= 2) 0 0
Canavalia gladiata
e AFrg vy (AER) 0 0
Phaseolus coccineus
~R=ArA vy (JIEE) 0 0
P. coccineus
# -~ = (White Burley) 0 0
Nicotiana tabacum
N. glutinosa 0 0
N. rustica 0 0
<% a2 =7 (Celetial Rose) 0 0
Petunia hybrida
e A (*@kﬁ) 0 0

Solanum melongena

[ S (%*L%) 0 0
ycopersicon esculentum

Py Ty (JLRKE) 0 0
Capsicum anuunm

a7y () 0 0
Cucumis sativus

# a7 Y (Pickles) 0 0
C. sativus

vev) (BHE) 0 0
C. melo var conomon

kv 7 =5y ¥ (Giant Cactus) 0 0
Zinnia elegans

+¢ v 2~ (Alpen Glow) 0 0
Viola tricolor

7 7i (ﬁfﬂ]‘d\ﬁa) 0 0
Brassica rapa

= v vy (BRERY) 0 o
Daucus carota var sativa
Chenopodium album NS 0
C. amaranticolar NS M
C. murale NS Q
C. quinoa NS 0

& v vy v (King of

Denmark) 0 0

Spinacia oleracea

= < (B = =)
Sesamum indicum 0 0

b v & r v (Golden Cross

Bantam) 0 0

Zea mays

Bho v A v 2 ORELGEH XTI, TORBR, Ky
A nv 2 DRIEALIR B 50~55°C (10 53), 5 FRIR Fid
10-3~10-4, {R{EHARIL 5°C TiX 6~8 BfE], ZERTiX
2~3 HETH - 12,

c. vANRETOBE
EHEEI0OREBDY 7 < A EEEOXL THREMA L D,
dip il X 0B L7- & 25, X 750~800 nm DV 4
RrFr RS SR (3K 1-6),

d. A vZDFAE

B-N isolate 134 ¥ ¥ Y2 TfERERZITZ L, 2
o — R U ABHECE ERERE L, v
A RBFOWEER ED, Avyy BB e¥4 7 -
Az (BYMV) O—FRHTH 5 ELEE LIS,
D. 7XFRBHORLOESR

LESEES Rt 30 Y 4 v 2R dLHBE TR LT

HREN T X+ W 8 B L ¥ D UG DV T EIEE
LI, AMEDEDEHBANDRISIL £-6 IR LIcER
DThHs, chickseE CMV 48 HkiL+<Tofh
BCER LTz, B OTIRATES L3 bRy 50
UL LRGN AT A ERMO e 4 7 Fi0id
FEIRMICRGEDHA D AL YR ¥4 7 BD L DM
o T,

BYMV %@ Lic L 0CiFAE, Bkl M
¥ STEMEBEDL L, BB LS OTIx, #
BECRA TR IOX WAL, BE%2~3 80
CAHE 2~3 ERIHMIMCRI U TR GEILL, Fodig
BREO G4 754 Ui, BRI RERLC,
HEELF ) AV REELL,

BCMV 2L ThOARBEC S TH R M A4 Ul
o 1



172 TLBERFBRFHEBLRE £9% H25

B—6 FEIALVALILT AxGHBORG
== CMV BCMV BYMV
o BE B Az 5 Az 19c¢ Az 8 Az 10 Az 15 Az 19B Az 9
R 1 T 1 T I T 1 T I T I T |1 T
£ SN = 0 M o0 M 0 0 0 0 0 0 0 0 0 0
X A~ = 0 M o0 M 0 0 0 0 0 0 0 0 0 0
X M B 0 M o0 M 0 0 0 0 0 0 0 0 0 o0
F # 0 M o0 M 0 0 0 0 0 0 0 0 0 0
B K #M B 0 M 0 M o 0 0 0 0 0 0 0 0 0
xR R & 0 M o0 M 0 0 0 0 0 0 0 0 0 o0
H#® 1 e 0 M o0 M 0 0 0 0 0 0 0 0 | NS M
BAERRLS 60 M 0 M 0 0 0 0 0 0 0 0 | NS M

1. #EfyE, T: L %

E. A5 RBHOREOER

LB CHEINTVEALYF Yy BIUHRIRT
WHAVF VLR AT, TXErbaBEIN
BYMV, BCMV »#fE L, ZONGk JUFRHOER
I, 4 v F B RECHT DRI BT IORT
EOTHD, ok, BEDE - X H Ly ORRE
DIENS DX, RLEBEC L) vA v 20FECHIEL
Foo FHUT X B E BCMV i 4 FHHEE LR E A
¥—F 1, Top Crop, Kentucky Wonder, Blue Lake

274, Indian Chief (L2t 5D BCMV SrEERICITIE HU
T, RLEETYAVAREN TS Z LT
oo CHUSNOGETBEOELS - Th, TNTEE
BTy v v RLHE, WEBKFL, masterpiece
ITED Y 4 v 2RI 123 100% B3 L, g
YA JEEIRE TR LT,

—Ji, BYMV 1%  ORfEic x KA £ UKFT,
FEAFTLBRCLVTRO L OB L, FRt
FEC A TR 2 A CEERILTEL, 3~5 B TK

"1 FEYArRCLBA VYV EBORG
7 AR Az 8 AszCMvAzm A7 198 133?
BE 8 g E I T 1 T 1 T I T 1 T
R ES] ™ NL M NL M NL M~ NL M NS N
% B R F NL M NL M NL M NL M NS N
N E3 et NL M NL M NL M NL M+ Y 0
PN ik & i 0 M 0 M 0 M 0 M Y N
X E K F U 0 M 0 M 0 M 0 M Y N
F £ R F U 0 MW 0 o0 0 MH 0 MH 0 00
vy vk e B 0 M 0 M 0 M 0 M Y N
< A & — E — R 0 M 0 M 0 M 0 M NS N
i M 0 M 0 M 0 M 0 M NS N
#*® =] 0 M 0 M 0 M 0 M NS N
Py T 2m oy S 0 04 0 069 0o 0 0 0B Y N
7T - v A s 274 0 0 0 0 0 0H) 0 0= NS NH
A VvVFET VF -7 0 0B 0 0H) 0 0 0 0 NS N
FURyF—9UE— 0 00 0 049 0 00 0 0 NS N
I: #m3¥E T: b+ % H: RUSEESRE O RUEERE
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FEOERCARZ AR DI, FCMhs L EIR ST
Bl EBICE~T BTI3 L A EDREMIIFIE LI,
F. 7X¥ - E¥M49 - 94 L ROSBDES
LEROERTETEREDOT X+« ¥4 27« 94N
Z (AzMV) 258 Riehs o 1oDT,  AEAMCER
ENLT BT REENCEELEFE LI L0200
TRTERROFEY GEMC - TREL, AzMV
D AR,

FOREE, F-B8RRTNTEL, HEETFEE 1,152
Fia 30 U C87ckh T 990 &b, BRERUCE B
LD IARLED BN To, BLEDOEER X vk
HTET X+ CRTFEET 5 AzMV OF LI EBHT
IR, REZRELTLEHEEDOLDOLELLNS,
IO EROABELEHOBREND DY 4 v X535
DFERL L XD TY L —FK LTV 5,

£8 TAXEBTFOVANAHGRBEEER

E T G w O X % F K Wbk B BTERE (%)

1 x @ B 144 87 0 0

2 x N = 144 130 0 0

3 & % 144 117 0 0

4 Rkl F 144 134 0 0

5 xmRE 144 138 0 0

6 M#E1l S 144 123 0 0

7 N 144 125 0 0

8 B ok M OB 144 136 0 0
& E; 1,152 990 0 0

220/MD 5L, EBFRCECLDEEZ LIRS,

V. % £

TXEFHBRTOAVRE LU, FCETEHREO T
2k 2F L7 - 4R (AZMV) BSELRT W D,
IEF - BE (1969) BABC BT T X+D v 4 v RIF
DRAEFIES T\, SHORBRBEOFEEH HRBEY
4 RAEREL, T05bD3Kk%E Az2MV LEEL,
COFHETE AzMV iLEAREOE T & - TR%S
OEBA LS SR DT, —REFOBSE CORE
XD T tcd LT B, KERTL, AzMV
REBECRELLCBR2Z2HE»LETEEIRY, o8
FEROFPHFC O THHRBI AT, TDL IR
HEND, KETO Az2MV OREZE b Thiun s
s LR e 52 5 TH B, '

AEBRCHEINICTAINZADI D, L odbDhos
feDix CMV T&HT TG B S his, BF -2l
(1969) 127 X &b 8 L7 CMV OME %21 <H
~N, TERFIOECL D E T X F TP EA o
WT X2 R HTbRBE LTS, EELISEEL
7z CMV (Az-5, Az-19¢) i1 b v = 0 2 v (C &8R-+
Bk, Ve BB FHARERT AL, B
Iy FopsyR Lo ticEns, CMV D

CMV 37 2+ CRTEHELEVWEZHMMD, FDRLE
BBl Tz 28, voE, 775 RS OBBRE
DEFHEBIEL DN D,

AEERTIX_ LR CMV offiic BCMV % XU BYMV
DRI N, ZD2HD YA N RLEE, SUF - BE
(1969, 1970) MEAMHTT X+ 71 bHEEL, HEHRET
bHTPERDDT XLCRBENRRLISE LG LT, &
EIOEETL BEMV (ZEEATTHhoREO T X+
CARBRE Uleds - 1o, BB THEL - BCMV
BIRERIIVCTRLIRABIDEF 4 7ERYE LTS
b, ZOMBARENERTHRE TS kn s Lkl
LT, BERNEETSLATHE, BCMV i1k
E, JLBE T A v 5 TCORENEDLDHTE L ETFE
LRI ENIENR LOR TS (File, 1975), %
NTIEDIVANRDT ZFTDREY 4 > 7y OB
b O KRB I 5L DERBR, ABTILA v
By OBIENEDAIRE AN, TXFRC LR
BLTHBLDEEL LR,

—%, BYMV 3§tk, 145y, ¥v5=2, o~
NEH, Ry FH, 7)Yy S THBREIATED
REE JOHEBHALEN L L ORBEESh T
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B SESE I BYMV (Az-Q 34 v 5>, V5=
Ry RAL— b E~TREH L D= 2 BHEMC L E HREY
FRL, HEEE, FoMOEE» KIS (1975) 234
vEY T oS BYMV (No. 30) 0BV DTH B
LELhS, RiF - BEHOSH LA BYMV X7 X% C
ERERY LT e, KOERIEEED T X+ Dk
FCRT L e ¥4 7EREE LA, MR X - TR
BOERNRLRoH, FHLAEEOEREOERT
I AL DNENTE LM TR, BYMV idtigE
WAV yy, 2e— B ERbyEMIRTEY, TX
UG IIRED 7 5 — 370 225 TRIGCIER LTc & 0
LELDINA,

V. # =

1) 197248, LHFERHA L 9 A VRATERL TN B
LRI AT X% 2BHHEL, Y4 2D HRE
wRAARTZ,

2) HPEmC I SEAOREE, CMV gLy
14 v 2 (C-M isolate) 7Hk & 4 v ¥ v I ERBAT & =T
v 4 w2 (B-M isolate) 48k, 4 v ¥ viC L FERE TR
T v 42 (B-N isolate) 1 %kpWaH Xz,

3) C-M isolate 2% EHFENEHDHTIAL TH 19
ROMIERL, RiF(LIEE60~65°C, FHRIBRA
10-2~1073, FHELRIT=ZERTCLE3~5H, 4°C Tz 6~
8H, vANARTFIERNOmm OB TH- 1, A
g AN AL F ZAFRCRCHERE A Lo LR, KTFO’
B ENBE29Y) - 2447 - 9402 (CMV) O
FRHCT LD LEZ BID,

4) B-M isolate I3 4%k & LHF LRI A v v, v
v = R O—MTR bR, ARECEE 55~60°C,
FRRA 10-4~10-5, RAFMIRIIER I 2~3 8, 4°C
TIL6~8 HT, ¥4 2EFi1EX 750~800 nm DO
bRTCH o DEDHERERLD, Ryvfvzi3A4 vy
v ex2HF4 7940z (BCMV) LFRELI.

5) B-N isolate {34 < D= Bz F IE IR,
Chenopodiwm JBIC 2 7= PLE 24 C, TELIRE 50~
55°C, FHRIPA 10-3~104, (AT ERTIL 2~3
H, 4°CTik6~8 AT, V4 r2xRTFiLEE 750~800
nm DOLRTH - 7o, LLEDREREMND, 2O f vz
A yry -EEeFA7 w40z (BYMV)D1#%
HLEZXLRS,

6) AERTHMINICIEy A v2exTHT X+
D 8 MEDORICH TR, FDFER, CMV iZLTFho
L ERL, MAaRoe¥a s 24 U, BYMV

AL HRE, BEKRKLE, MELSCHRO =y
4 7%% T, BCMV i Fho @i sl X7
ot

7 AERTHEEIRIPVY BO Y A4 v 00T
AV TR 5 RERORIGDER YT, TOf
R, BYMV BAFLELFERFTEOLMECLE
FERZ7RL, BCMV i1 Top Crop, Kentucky Wonder,
Indian Chief, Blue-Lake 274 1o & B & HL X 7o
) fCo

8) B/MOEBTHM LT XE+EFLOWTETE
BOTE LTS - Tohd, WO b LB Egik
AL T, SO ELETANROFHER L 2%
BT, LEETLITIF 2 HF 47 - 9402
(AzMV) ORI E 3T &R LT,
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Summary

Twenty-two samples of asuki bean plants show-
ing virus symptoms, collected from the fields of
various localities in Hokkaido were tested for iden-

tification of causal viruses by sap inoculation to
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differential hosts. According to the results of ino-
cutlaion, three viruses were isolated. One of them
was quite similar to cucumber mosaic virus (CMV).
It had wide host range and caused mostly mosaic
symptoms in the inoculated plants. The virus
infected 19 species helonging to 7 families. The
virus in the crude sap was inactivated by heating
at 60-65°C for 10 minutes, and by aging at room
The dilution end

point of the virus was laid between 10-2 and 10-3.

temperature for 3 to 5 days.

The electron microscopy of virus preparations
purified partially and stained negativrly revealed
a large amount of isometric particles, 30 nm in
diameter. The isolate was considered to be ordi-
nary strain of cucumber mosaic virus (CMV) based
on the results described above.

The other two viruses isolated from azuki bean
plants were named as B-M isolate and B-M isolate.
The former caused the veinbanding symptoms on
French bean (Taisyo Kintoki). Its host range was
restricted to a few species of Leguminosae. Ther-
mal inactivation point was laid between 55 and
60°C 10 in minutes treatment. Longevity in vitro
was found to be between 2 and 3 days. Dilution
end point was laid between 10-4 and 10-5. Elect-
ron microscopy of this virus showed elongated
particles of 750-800 nm in length by dip method.
This virus was considered to be bean common
mosaic virus (BCMV).

The latter caused necrotic symptoms on the
leaves of French bean (Taisho Kintoki). It had
wide host range in Legminosae and Chenopodia-
ceae. Infectivity of virus in the crude sap was
lost by heating at 50-55°C for 10 minutes, and by
aging at room temperature for 2 to 3 days, and
by diluting at 10-3-10-4 The electron microscopy
of this preparation by dip method revealed a small
amount of elongated virus particles of 750-800 nm
in length. The virus was identified as a strain of
bean yellow mosaic virus (BYMV) owing to these
properties.

Inoculation tests were made using 8 varieties of
azuki bean in the greenhouse. In these tests, CMV
caused mosaic symptoms, and BYMV caused mo-
salc symptoms only in Maruba, Wase Dairyu
Ichigo, and Maruba Ichigo. BCMV caused no
symptoms in any varieties tested. Twelve among
14 varieties of French bean showed necrotic symp-
toms by BYMV and 10 varieties showed mosaic
symptoms by BCMV.

The seeds of azuki bean naturally affected in
fields were examined to know the seed transmis-
sion. Seed-borne diseased plants were not ob-
served in this experiment. It seems likely from
these results that occurrence of azuki bean mosaic
virus (AzMYV) which is transmitted by seed is very
rare in Hokkaido.

B W & @
F1E CMVREFR~F==7 0K
F2R CMV olT @Ea#EsE)  X60,000
#HIE BCMV BEA vy v oK
#4E BCMV ofrF (BCMV B v v 1D dip BHTBLRB  X44,000
5K BYMV BEBRA v 7 v ofEE
£6E BYMV ofiF (BYMV BEY 5~ Anb dip BTEBRLRER)  x44,000
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