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Some Properties of Azuki Bean Mosaic Virus Isolated
from Soybean Plants in Ibaraki Prefecture

Kokichi TAKAHASHI*, Narinobu INOUYE, Takanori MAEDA,
Koji MITSUHATA, Shigeki CHIDA** and Yoshiyuki TAKAHASHI*

Azuki bean mosaic virus (ABMV) was isolated from Glycine max
showing mild mosaic and stunt on the leaves, collected in Ibaraki Prefec-
ture, in July, 1989. ABMV was transmitted by sap-inoculation to 8 species
systemically and 14 species locally out of 33 species in 8 families and by
aphids, Aulacorthum solani and Myzus persicae in a non-persistent manner.
Seed transmission was recognized in 0.8% of the seeds of soybean cv.
“Iwate-wase-kurome” inoculated at seedling stage. The soybean plant
infected with ABMV produced mottled seeds, which were radical- or
saddle-like. The virus particles were flexuous rods, about 750 nm in length.
In ultrathin virus-infected tissues, cytoplasmic inclusions containing pin-
wheels and scrolls were observed in the cytoplasms. In DAS-ELISA, the
virus reacted strongly with antiserum to ABMV. The weight of plants and
seeds of two soybean cv. “Okuhara 1” and “Iwate-wase-kurome” inoculated
with ABMV at the seedling stage was about 40~50% less than that of
healthy plants.
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19894F, HAKEMIBGIEHSMserr (RERBR4AT) BNEE O < A BHEWIZ 7 4 )L 2R D
ZFL I EIZOVWTHEL, FOELCAHORRERIBE 2> ABEORETT A XA 3
%, FOWHEDT XXH100%, 7 v 12 A14%, 4> 722 1%T, E 1~ IHEM
DIFET A WAHDHERR I N2, FLTCT A XD7 4 IVAFFIZDOWTIE, soybean mosaic
virus (SoyMV) & alfalfa mosaic virus (AMV) 2 & % €% 4 795 & soybean dwarf virus
12& bW LRPHER I N, ZOEPICEEY» L EIRERLT BT A NADTHES L, BB
B % T 4R, azuki bean mosaic virus (ABMV) ¢ RIES L. ZNFE T2 A XH»
5 ABMV #3538 S L2 3ids & L Cid, 8% - iR —Blr b 5 DA TH - 7z,

AWl iR 74 o4 L7 ABMV 2BE$ko> ABMV & EE &P, %R, 25
BSOS TEORY DR FHOTHREZZ 5N T, TOMELBET 5.

EEBREITIIH ), ABMV OHuMiE 224 S N8N BB % 65 NCEBRBEIC WM h v
R Rk IR RICHEE KT 5.

M b LU HE
1. YA ARERICIE, 19894 7 A19H I H ANYIBHIE % 2 WFFeir B35 THREL 72
74X THBOT, ORRFEH LB 7HREE L 28ky S8 L 72 ABMV @ JP89
V1Z L 72, mEREREICIIFE 7 B 7 BICEBICEE L 2 T8AENT ) ORE-FRYHE
b ArBERIE L 72 ABMV-JP89V2 4y, 19934 7 A28 HIC REFEMAT CHEBEAT XX 5 6
SyBERSE L 72 ABMV-JP93VS %t L 72, B D72 MW7z SoyMV B & U5 4 REHiw
DR 4 LA TH % cucumber mosaic virus-soybean strain (CMV-S, |H soybean stunt
virus) DEZEEIE, WTHLERE L YOS EER T VW2,
2. BEHBE BEBEILEEA w2 TR, OFREL0.1M ) >~ BEER (pH7.0)
RINZ CERL, 72— R 2 S ARBWREEC L ) SO EISITHREREL 2. BiE
L2 E NIz B 12 AU B#OAE, BHROBBEZEEL, MgrRbhity
HEM DV TE 2 2T RCERIC R LS L TR EX o, KLEEORE
KM~ 12 o B BRI O BB f > 7> = A TAGE, (Plate 1-3, 4) 5 I3 RHRHE
LT T XX TAMNE 2HwZ,
3. ElFE HETEG, BEEEERNICEEL S XoMMIcEREL, BRLCHEr S
PRRE L T, B TR EE2] ecm DRBESKICIERE L, WL A > 7 e AT EREL
THER L 72,

FIS AT L BIERERICIZ S v A TS F AT T T L2 (Aulacorthum  solani
Kitb) BLUOEET AT 7T 43 (Myzus persicae Sulz.) %k L72. ZNHDT 77 4
AN FNES Y vy A B Oy L THEBEREL, 2~ 3RS ELNLIZSA
ZdBWid A > 7y = ABIRE L300, 54, 1047, 304, 604rMIME L TERBIT S,
bR 5 ~ 1082 L T4 LA ZEEL 2. #fE 1 Hikic~7 YV »3LA
RECELARBL 72,
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4, WEHE 74 L 2ofifbiz &AMz Hammond and Lawson? D HEICHE-~ 72, 4
Ve A [ ReRE] ORI SER (W/V) D0.5%ERE ) 742 E880.5M Y~
Be—7 ) 7 2GBE (pH8.4) 22 CEBHL, —EN/—ETEITLZOL, HEE.L7
L7z, ki 2% Triton X-100, 0.1 M (LT Y 74, 4% RV FL 7)) a—n
#6,000% M2 BB E BREE T o725, 0.1 M m78—ELy ) 7 28EK (pH8.0) i
BB L7z, 2510, 20% a R W GRLOGEEL 0L, & s MRENRE GEEE 1T
ZEicLn Az BMALL 12,

5. 94 NLAMF B IVUBAGCOEFEHBERE 7 VAR FIIHED DN EEB LU
ML 7285 % 2% > 2> 72T B (pH7.0) THEL, BETHEME (HZ H-7100%)
TEE 7. 377, BRMEMOBEBLECE, REDNIAEZ6%B 7NV LT LT EFE]
%IMEALA A S AL TEREL, =F / —NVBABEZROBRICEEL THEIDICL,
FOUNRERRT 7= E 7 L BT EREL RN DWW TUT S 72

6. MERIE ABMV (253 2 HiiEIZ, FriBk% TI9904EIC T X X 2 1Ny A A RAY 3
Bed BUR & U CPEBIL, HUikifias) > 775 A b T048(5 0 L d & kit L 72, ELISA BUEiZ
BT > F 4 v Fik (DAS-ELISA) TfT- 72,

7. YANADBEIZEDTA XOHEERE VA NADRYEY T A ZNEE, WE, wE
PR PN i, — R 3T 7 B A S N CHRERERRIC B - TR L 2.
A 3R RE TRIE S, kR TERRARE ) 2BA T19934 6 H 5 HIiZfEE
U7z, HlessEid 6 A16 A ICAIAETEICAT, B MR Lz, DR "TRIE 1 %5, A9 A10
H, MSF842H 310A4HT, WENLERBIZHAEL 2. #EIT 1ERS2) OFHE
PR, #ER100%IXT 5 BwHkoOEI& TRRL 2.

= S

1. BREELEVA4XOFEE 198945 A6BICESBICEBELL A X TEBOF, 127
AL ORREL B EF A JTHEKEZELZHRIRELE. 201254 Xb i
FH L BRI E M AR L DN E (ORRETH - 72,

2. BEIRELES A4 N2 % SO HRE L 2458 % Table 1icmnL7z, 4
QA 3R 8RO TRDH b, wARDT XXH 4 D) b 3 e, FA XN
128 FED S L11RFE, 4> 7> = A3 14RED ) H10MmFEAEY: Lk EHbL LIz, £2DId
B, HHAld 4 R0 5 B TBlack, & TBlackeye; »* € £ 7 (Plate 1-6), California
Blackeye, » R, ) 2 7 b 7o TKBRET, »EMHE, LV 7, T AR Nicotiana
benthamiana B L T=R0 T=d5, wINLBWEF A 70LGREERAD L,

BRI 4 RN 2154E) c@H LN, REEe AR T XX THAR

ZEEHLE, VT AD 3 RAELZ R, T2 02 MEEAGRRELE, YA TROY
OB, T 2R Chenopodium murale HEkimkBE % Bb L 72, FRBURIBEARIL
2 AROY A THEER, THEHFE,, - 280 N. tabacum O 4 &, N. cleverandii,
N. rustica, ~2F 2. =T, Hyoscyamus nigar, 7 71FF C. quinoa TH -7z,

JERRIEIL 6 RH6FEOREY (195FE) T, <= ABDT A XH TEWR2 5, {¥ 7=
#% TTop Crop., Slat Wonder,, Kentucky Wonder Wax Pole;, "#14 &0 25, ¥
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Table 1. Host range of azuki bean mosaic virus (JP89V1) isolated from Glycine max

Systemic susceptible plant species

Leguminosae Vigna angularis (cv. Tanba-dainagon, Kantou 3, Qodate 1), Glycine
max (cv. Harosoy, Shiromame, Ouu 13, Tokachi-nagaha, Okuhara 1,
Iwate-wase-kurome, Nourin 4, Nema-shirazu, Shiro-tsurunoko,
Karibatakiya 28, Wase-edamame), Phaseolus vuigaris (cv. Hon-
kintoki, Dark Red Kidney, Buntiful, Green Mild, Tender Green,
Pinto-UI111, Tsuruari-kurodane-shakugosun, Tsuruari-satsuma-
midori, Kairyou-ootebou, Yamashiro-kurosando), Vigna unguicu-
lata (cv. Black, Blackeye, California Blackeye*), Vigna radiata (cv.
Oosaka- ryokutou), Astragalis sinicus

Solanaceae Nicotiana benthamiana

Pedaliceae Sesamum indicum

Local susceptible plant species

Leguminosae V. angularis (cv. Shiro-azuki), V. wunguiculata (cv. Akadane-
sanjaku*, Chousen-shu), Vicia faba (cv. Wase-soramame, Sanuki-
wase, Nintoku-ittsusun), Pisum sativum (cv. Sanjuunichi-kinusaya,
Futtsukoku-oosaya)

Aizoaceae Tetragonia expansa

Solanaceae N. tabacum (cv. White Burley*, Samsun, Samsun NN, Xanthi nc),
N. clevelandii*, N. megalosihon*, N. sylvestris*, N. rustica*,
Petunia hybrida*, Hyoscyamus nigar*

Chenopodiaceae Chenopodium murale, C. quinoa*

Insusceptible plant species

Leguminosa G. max (cv. Nourin 2), P. vulgaris (cv. Top Crop, Kentucky Wonder
Wax Pole, Slat Wonder, Hatsu-midori 2), V. wunguiculata (cv.
Kurodane-sanjaku), Trifolium paratense, T. repens, Cassia occiden-
talis

Solanaceae N. glutinosa, Lycopersicon esculentum (cv. Beiju), Solanum melon-
gena (cv. Kokuyou), Capsicum annuum, Physalis flovidana, Datura
stramonium

Chenopodiaceae C. amaranticolor

Cruciferae Brassica campestris (cv. Kanamachi-kokabu)

Cucurbitaceae Cucurbita maxima

Amaranthaceae Gomphrena globosa

*Latent infection

SHTEMEZR ), ThHa-—x, vuarza—x, N7 03 280 N. glutinosa,
<V, TR, ©—=~>, Physalis flovidana, Datura stramonium, 7T 7¥# D C. ama-
ranticolor, 77 7F+8DA7, 7V, ITHIRF %, tafDEr=F 27 ThHh-
7z,

LIt iisets U 72 BRI 3 FEH 5 WIT RIS L D BIWRAR, Wi IcEE» A s
72, PAROT XX, FA4AXBLUA 72X OMAGEORFE & £ % * Table 2
BT, BRENELIZORBORENEES LKL TWwd, HBRIITAX T4 Xnge
HRE TR B RAIGREREN, R TEIRELS 5 WIZERTF LY, S TET (7
SERICEDL L LN % -7 (Plate 1-1, 2, 5). A> 7> XT3 TRSE:, C#8LVE
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WA 7oK (Plate 1-3, 4) #Fb L7, MomEIIEEECHEHIE,
BENEYA 7H 5 EBERIRKEEZRL 2.

Vol.
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soybean cultivars

Table 2. Inoculation test of JP89V1 isolate of ABMV to selected bean, cowpea, and

Species/Cultivar No. of infected plants Symptoms*
/No. of tested plants L S
Azuki bean (Vigna angularis)
Tanba-dainagon 4/4 CS*x* CS,VC, M
Kantou 3 4/14 CS, NS VC, VB, M
Oodate 1 3/10 NS VC,VB,M
Shiro-azuki 12/12 NS —
Soybean (Glycine max) ‘
Harosoy 13/19 VN CS,VC,CM, M
Shiromame 8/20 VN CS, VG, CM, M
Ou 13 6/22 + CS,VC,CM, M
Tokachi-nagaha 7/17 + CS,CM, M
Okuhara 1 22/29 CS, NS CS,VC, M
Iwate-wase-kurome 10/28 NS CS,VC, M
Nourin 2 0/10 - -
Nourin 4 18/21 + CS,VC, M
Nema-shirazu 6/10 NS VB, m
Shiro-tsurunoko 2/11 NS CS,m
Karibatakiya 28 6/9 + CS, m
Wase-edamame 5/5 + CS,VC,m
Kidney bean (Phaseolus vulgaris)
Hon-kintoki 21/21 NS, VN M, Stu
Dark Red Kidney 5/5 + M
Buntiful 3/3 + M
Pinto UIl111 4/4 + m
Tsuruari-kurodane-shakugosun 6/6 + M
Yamashiro-kurosando 6/9 + m
Top Crop 0/6 - —
Kentucky Wonder Wax Pole 0/4 — —
Green Mild 5/5 + M
Tender Green 5/5 + M
Slat Wounder 0/6 — —
Kairyo-ootebou 3/7 + M
Tsurunashi-satsumamidori 4/4 + m
Hatsumidori 2 0/5 -

* L:local symptom on the inoculated leaves, S : systemic symptom of inoculated plant.
+*CS : chlorotic spot, CM : chloratic mottle, M : mosaic, m : mild mosaic, NS : necrotic spot,

Stu: stunt, VB : vein banding, VC:vein clearing, VN : vein necrosis, + :latent infec-

tion, — : no infection.

ot {0
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3. BENORE BFCRBETAREE L CoBKRIE, HHFICBRELLS4 X9 bR
WL 72T oW THEE LS., 208E %Y Table 31724y, ALz THBE1 S, Tl
88% I BBk, TETFRAEBRR, TIRI00%IC BB E A L 2. £ OMENIRIE Tid#
PR HETR, BETREIZENRMICMA R EmERE k> ETFLAEL, WTRLESD
i LIEREA~HND & 5 IS FEOHBEZREAT LN TH -2, ZORBOAbNTI,
GBI bl FE2 L 72 SoyMV-A, B, C, D, E &R & DEEHEH LN - 72 (Plate 1
-7, Plate 1I-1).

4, ZWFE

(1) WIERE BAERIHEERL 7254 X0 2 BlCHEEL BT THEL R E
Table 3 DAMRICTR L 72, AR TRIE 15, TIBD LN Lh - 20, DEFRAR
H) TIRHEFLL0.8%DOH®RTREAD LI,

Table 3. Symptoms of seeds and seed transmission from soybean inoculated
with ABMV(JP89V1) and 5 strains of soybean mosaic virus

Virus and Soybean cv. Appearance of symptoms on seeds Seed transmission
isolate No. tested
No. of plants No. of Mottled Rate  Total Rate
tested seeds pattern (%) (%)
ABMYV JP89V1  Okuhara 1 9 293 R, S* 88.1 0/59 ** 0
" Iwate-wase-kurome 9 1125 A,R,S 100 2/250 0.8
SoyMV-A(S-1) Iwate-wase-kurome 17 1815 A,S 100 7/47 14.9
n -B(SV-18) " 18 2230  A,S 97.3 5/44 114
n o -C(SV-15) " 19 2495 A,S 98.9 11/49 22.4
n -D(SV-70) " 18 2685 S 79.9 0/264 0
n E(SV-127) n 19 1745 S 99.9 0/122 0

* Mottled pattern of seed coat. A:all over the surface, R:radial, S: saddle.
**No. of seed transmission/No. of seedling germinated.

(2) PTSLLEE RIANZRE A RS T AT T I L EXETAT T 7 LY
CE S TREBICERES N, 272, TETHT 7 I 62 2RCVEZRARTIE, 30BBLUS5,
10, 3050 MEOMBRT TIEBE N, A7 4 L 2T IEKFAMERIETH - 72,

5. 94 LAKMF B LUMBEBEARAZ Bl 24> 7w 2 Ep LfbL 258 2 BT
SRR 72 X 2 5, XL 728 3750 nm DU LARD T A VAR F B S
(Plate 11-2). F72, 774 )L 2RGSO BE YN OBEE T3, FRICEFIL 7274 VAKLT
X RSB & K O M N AR £ @B bl (Plate 11-3, 4).,

6. MERRS Table 4125~ X J i ABMV o 2 #iiiE IgG % A7z DAS-ELISA
©, KA LAB LT X XHkD ABMV 05p#ikk JP8IV2, JPI3V5 DEREENRFITIL
B IE 2R L 72, SHRICH W72 SoyMV-A, B, C&RBKIZHIGEETH - 72,

7. ¥4ZX0%EE, DR IUVKBECREITRE BRI 2HREENTRBL 274
e TRE LS, rEpESE CEFRERE) OMTWICATANLARERL, 20EL, &
EE KK, BTEES L CI0KEICOWTEEK L S IZS A XEY A 7RI
SoyMV-A 5 & 1 CMV-SA & H#i L7z, #DE#13 Table 512”3 & 912, fEERIHL
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Table 4. Reaction of 3 strains of ABMV and SoyMV to ABMV antiserum
in DAS-ELISA

Virus Test 1 Test 11
/strain Infected plant 1:10%  1:100 1:10 1:100
ABMV JP89V1 Kidney bean >30%x >30 247 1.74
" JP89Vv2 Azuki bean >3.0 >3.0
n - JP93V5 " 2.35 0.95
SoyMV-A(S-1) Soybean 0.10 0.06 0.0 0.0
n o -B(SV-18) n 0.04 0.05 0.0 0.0
n -C(SV-15) " 0.09 0.05 0.0 0.0
Healthy control (Azuki bean) 0.16 0.04 0.0 0.0
(Kidney bean) 0.04 0.03 0.0 0.0
(Soybean) 0.03 002 0.0 0.0

* Dilutions of plant sap used as antigens.
** Results show an absorbance value at 415 nm.

Table 5. Effects of virus infection on growth, yield, and quality of soybean

Soybean Virus and No. of plants Rate of infected plant to healthy plant (%)

i *
cultivars Isolate No. tested Length of Weight No.of Weight No.of Weight of

shoot of plant pods of seeds seeds 100 seeds

Okuhara 1 ABMV(JP89V1) 9 97.8 55.2 62.4 51.9 60.0 87.2
SoyMV-A(S-1) 18 84.9 46.7 29.9 18.5 22.0 84.5
CMV-SA(S-2) 18 88.1 67.0 72.6 67.3 64.9 104.7

Iwate-wase ABMV(JP89V1) 9 80.8 64.0 62.1 59.5 104.2

-kurome SoyMV-A(S-1) 17 83.7 439 44.9 50.9 88.9

Soybens were inoculated at the seedling stage.

TARYANAEGEHREITHEE b AFREAERE ) O00REZBRATHAL, LICEE
&, K, BMTER ETENHT0~50%RD L7z, A NVABORETIE TRIF 1S,
HE, SBEEB L1006 E TKREN L - 20, K, ETES L UEFHETIE ABMV
75 SoyMV-A L D #ENREEIZ L% (, CMV-SA L W3 %hr -7, T&FRERH, T
SoyMV & I TR b i Wl & bz, kB, 74 XOMEIRT O—>TH 5 BBEkL
DFBLUL, Table 31RT & oz, THIE 15 ,488%, "&FFAERHE 4100% T, SoyMV
RS EVWRBERLEL L, TRIEL S, TRBE0MMEEL (Plate 1-7), —F TEF
BAEH, CHEAORMEE URSTSGEGICELONIET L L% Lo 72 (Plate IT-
1).

% -3
bYEOT XXICRETEIANAOEEE L Tk, RESHEIMLNTHE S, BHT
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i3 ABMV UADIRE 7 4 V2 & 5 A Z7H0FED v ABMV ORZ2 RANTH 5
IS L2 DI T XX OB TRY S Bk TR HEYTH Y, ZoBE TR 5 D4 BER
2DV TH L& Tsuchizaki et al WH#@id L, 727 XX@EEH» 6 DBERIC DWW TN
B, R LDOBEDH B, FOMOR b O BER, SR MRS KER & AT RO
BOTA XD LB I EDBEVHEDATH S,

PlEoBE#H ABMV & A&7 4 02 (JP8IV1) mEEHIFo KD IzH~= ARDT XX,
A Ao RA, HHE 22 Ry, VT X, Lk Cooamaranticolor, N.
benthamiana, D% Table 62X LAz, THORDEHATIZ 2, 3 DFEE 72
BRETELDENBLNLNLTH- 2, L, R7A VAT 8FIZMEN b 5 F205
2R HHD N2 DI KT L T, BER O HERR T3 6 Bl268E0 5 2 BHI15EY, 4 FI33HED 5
L 1R 6D, 4FHN3MENH H 1R5FED, 5RR29ED 5 b 3FHGMEY, THRN3ED H L 2F
SHEY, DR 22 EHAHEENT B, Lizh> T, BB A WV AROEERHMITIZ LA
e ART, FOI3h 30 L N benthamiana® 2B 6 LTz, A7 A VR L BRI A
NADEEHP OO, WOk B X OREOHERE D S0 L 5727, HIEYL6

Table 6. Host range of 7 strains of ABMV isolated from soybean and azuki bean

Soybean isolates Azuki bean isolates
Species and cultivar JP8V1l ABMV ABMV ABMV KY-2 Az-12 AB33
lizuka & Hino® Inouye® Tsuchizaki Iizuka? Kosaka
Yunoki®* et al*® et al.”

Vigna angularis

cv. Oodate 1 S*x* S S

cv. Dainagon S S S S — S

cv. Shiroazuki S S L
Glycine max

cv. Nourin 2 —

cv. Nourin 4 S S — s — S
Phaseolus vulgaris

cv. Kintoki S S S S S

cv. Kairyo-ootebou S L S
Vigna unguiculata

cv. Blackeye S S s S S

cv. Kurodane-sanjaku — — — — — — -
Pisum sativum

cv. Sanjuunichi-kinusaya 1 - — — — - -
Vicia faba

cv. Wase-soramame L — — —
Astragalus sinicus S S S S S
Chenopodium amaranticolor - L — L
Nicotiana benthamiana S S S
Sesamum indicum

cv. Kurogoma S S S S

* Reference number cited.
x*L : local infection, S : systemic infection, 1: latent local infection, s: latent systemic infection,
— :no infection.
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SRR T, AN S VIE 2 R TR EZHAS SO R L EBELTBY, AV
2N & CBRERDLC, Tl ARHER O SEIZHT 2 REELI TR SRR S A 2L
7z,

FAXTHTEBETLI27ANZAFINE TISEEE SN T3, ABMV &L 725
A ZDFETICHBIRLZEIT L L) MBI H 55719, A XTEBHRRL L) #@E
FRAZ 57w, AFRIZLD,IZULHTABMV 554 XCRETARET L Z EBHLPICE
72, KA NZDFEFREIT SoyMV, CMV-S 8 L 1F soybean mild mosaic virus Nz
PHEDPBOHTENEINTWETHEFRERE WTEDHLZLDTHY, K74 NVADETR
e IZHOWTIL, MR TERT 5 ULE S H L. ABMV OT7 A L ZRFIZVHRT, &
PREDMIVE NE AKDIFREIC DOV T, HEFENC L D BEET XX ETERFAERI»ED 5
NTWBY, RT7AINATHREIPA >0 < 2 TREAR & 5RO MIE NE AR HERE S
iz, A7 AN ZBGHEY I BT 5 ERBEAKDEKIZ, Edwardson and ChristieVs*
53R L 72 Potyvivus J&? Subdivision 1ICJ&T 5 L Bbn b, F72, ABMV HufiiE %2 H =72
DAS-ELISA 12 & » TAEATZ A L 23 WEHERGE R L 72,

PEIZEDRRB TSI A X b 0B 2R 7 4 V213 ABMV & RIE X L7245, A58
FRiZEESH ) ABMV ZBERRIC I, IEE R RR0)L (, ERRBEORRHRNGRERR TH B
EBbhiz,

i E 3

19894 7 H, KMBICBWTBWEN A 7 EEHEPEL LA AP LT XXE A 774
N2 (azuki bean mosaic virus, ABMV) %438, DMK Z2FA.

AR ANV ZATH R L 72 S RIS MM D - b 3R 8 ARG L, 4 B4R R
EHEE 72 IR L, B 7254 ORI RE'T A4 774 VR ERIRRC G
F 72 I EHHMKE R DB RERR 2 BB 72, 72, MWL 25 AR AT RAERH
DIET TO.8UNDBRDED LN, P WA BT F AT T ILL EXRRTHT 7L T
eI ABRE L 72,

A A NZORFIZEEZH0nm DV LK TH 72 4 > 7> < A REOMBLENICIEH
KIZEF L 727 4 L 2RI T & potyvirus B DRI B & UIBER O MIILE N EH AR B 5
LR (AN

A 4 v 2is DAS-ELISA I & ) ABMV 285 5 HiMiE & IGREMETH - 72,

4 R B AR G EE & IS ARG TIE D40 ~50% 1 L 7z,

PLEoES D 547 4 L 2 3B ABMV & s L, BEEE L, BIREDDLRLH N
SEERR L A R L7,

FeJ=F  EF 4 TANA, TXXEFA TITT74NA, T4 X, R
5 A X ®&

1) Edwardson, J. R. and Christie, R. G. 1978. Use of virus induced inclusions in classification and
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Explanation of plates

Plate I.
1~6. Symptoms of plants infected with ABMV (JP89V1).
1,2. Systemic symptoms on soybean (Glycine max cv.;1:Qkuhara 1, 2: Wase-edamame), showing
vein clearing and mosaic.
3,4. Systemic symptoms on kidney bean (Phaseolus vulgaris cv. Hon-kintoki), showing mosaic and
stunt.
5. Systemic symptoms on leaf of Azuki bean (Vigna angularis cv. Tanba-dainagon), showing vein
clearing and mild mosaic.
6. Systemic symptoms on leaf of cowpea (Vigna unguiculata cv. Blackeye), showing chlorotic
spots, vein clearing and mosaic.
7.  Mottled seeds on soybean (cv. Okuhara 1) infected with ABMV-JP89V1 (left), SoyMV-A (center)
and healthy (right).
Plate II.
1. Mottled seeds of soybean plant (cv. Iwate-wase-kurome) infected with ABMV-JP89IV1 (left),
SoyMV-B (center) and healthy (right).
2. ABMV (JP89V1) particles in purified preparation. Bar represents 100 nm.
3,4. Electron micrographs of the thin sections of a leaf of ABMV (JP89V1)-infected Phaseolus
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vulgaris showing pinwheels and scrolls. Bars represent 400 nm.

225



FTAZXPLEDT XX EFL 774 NA

Plate I.
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Plate II.
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