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LYV FIVIDEFA 2L HT—T L —F V7N
DIREE ™ 4 )L A

HEBB-AIHT & LW

Ex 72 F VIR IAVARKERTLSEFA 7RDERLTWAZ ERELIMAS L CH
LRTEY, BNETRBER YA VAL LTIz E@iEsnCns, ZAFETIEE v 7 =
FIIIEFA IRPRET B LICo W TEEIC1932E R 'V 10 & 5 TEK & nL s 2e,
TANVZAOHBWOWTHBELAICENRTWEYL, TOREYFA VROBRIA VR EL
T cucumber mosaic virus (CMV)®39 & tobacco mosaic virus (TMV) ) #55tik = n7e,
LAL TMVIZoWTidk v 7 2 F U KEHRBE LA L) FELVWHRFEALRZ W,

APETE, BICEFA 2, BCBLVW I 79— TV —F v Ve EHFyRE Ly 2 =
FUVIORBIANZERG ALy ) & L FEEROEE, CMV & turnip
mosaic virus (TuMV) @ 2§z gl S h, MEATHEBUELE L TVL I LHEH LR
Ery 7 Z2F Ul TuMV 28358, BEBHADRETLZ L2V THES AT
B, ARREEILSOVTHRALATEVWLICEDNRL, KEBIL LY I =ZF VY
DIECH LA T—T L —F v FERITIFHETA NV ZiE TuMV THAZ Lalobn
72DT, FREZKRB SR CMV T, RERABRTESN-ERIZOVWTHRET 5.
$ 72 TuMV S MBEAFTABOER IOV TLEFOHMRSZONDT, FR6D
HERICS>VWTLERT A,

AR TuMV O M e A2z, HIMV (28§ 280 {5 2 4 7 ~ 5 E Lisse, Bulb Research
Center @ Dr. A. F. L. M. Derks ° 6, IMMV & [SMV OIS & A ¥ 1) ZE Institute of Horticultural
Research @ Dr. A. A. Brunt 6, LMV & PVY $ilfn i W K E Florida X% Dr. D. Purcifull » 5,
TuMV FBHAK S 87 (S8 D HULHET & RBAF RS EERHE LS, NYSV Hilniiie
KEREREL v & —MHEEE L2 S, TuMV UG & AR FUH B USRI R e = A 6 5
HAnZ, INODOFAIELOBELRTA.

XBRMB RV &

DAIADGE EBRIZBW ANV AL BAEILT TREL ey F ZF Y T OFES
EHAL T EITBLY T T—TL—F 25 (Platel, 1-2) £ U7 mEISTH LD
BEFI634E 3 A31H SR

AW OFE B O — R IXBANS8E10A B ARPHEAZ LMAEM SRV TREERL L. £ KR O—
B IRFIS9 —614E B SCER B AR EFGE A B T8 2 b L 212034 A O ISR & BHERI OB 1o X 5
A,
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NDTH5H. FHICIDNERBOBHEBB LNV ORKIA VR LRKI A VR EHE
BIRELTWADOREBEDLNT. AIEOIANVAREREEHO I TOLH5EY1 7R
BED 38 L, %53, Nicotiana glutinosa \o RGBT HAHEOFKK I A VANFEL
BWEERHELDTHATANA L Lz, BEORKY A V2 IEHE L -REEHO ) L
Samsun ¥ NI LFEE LTS kb O OBEL . UBIRY A VR N. clevelan-
dii T, KT 4 VA3 #83 (White Burley, Samsun) THUEE3E LA L 72,
TR RERREC0.IM ) ARG (PB) (pH7.0) %nx TEL, &
DH—=FKFT VT hFIZL > T T o 72, B A VN ADOBEL B DOHERLEICEL T,
DRI ANVAOEHEHY T2y NI RLEBL TR OREL 2T & CHERT
ALtk FERIANVZAOEEHEY TREDN FICLIDDPBKRIAINVADOHEREL
BWI A BHRB THR TSI LIl L o TiTo 72 BREHEMIC B2 7 1 v 2§D
H 3 Chenopodium amaranticolor & C. quinoa & Z\23 <V F BRI F NI IR LML
THEL 7.

PISLEW . 777 LV ERICRBEL S NI LTCRAFTLALEET AT T LY
(Myzus persicae) ¥ AV 72, 1 BERMAE X7 75 4 %F¥LICS5, 10, 20, 30f, 5,
105, 1, 4, 4R L CHABR S€7-0h, MEeHYICHE L C2ARERT €.
DOKRTANVATREBRICaIvY FOEH A 7 ¥E, BHEYCIFRL a2
W, XERIK Y A 0V 2 TREEFEJRIC # 253 (White Burley, Samsun) D €44 7 %, #id
HEIcREILC 53 (FE) AW

iR | 7 A VAR IRIR N. clevelandii R 2 5 7 ORE X £ £10.01M
D ABSGRER CEM L, H#%3,000 rpm 105 MR-078 L2 EiEY BV, RS
BRI RC S, BRSVAEHBER T ELISAEICE > TiTo 2. DBKIA VR
X BB R BRI MBS E AR L 13 33 & 172 bean yellow mosaic virus
(BYMYV), hipeastrum mosaic virus (HiMV), iris mild mosaic virus (IMMYV), iris severe
mosaic virus (ISMV), lettuce mosaic virus (LMV), potato virus Y (PVY), narcissus yel-
low stripe virus (NYSV), tulip breaking virus (TBV), & T turnip mosaic virus (TuMV)
WA APUME % v T4iT 5 72, ELISA #43d Sandwich #EIC & o THTo 72, BRI A v
2 0 [ FOGRERE CMV-Y HUlig % Ay, Sosl Lo 3et & 8K 7 VA Z Bk ik
TAT o 7z, UBPAEY ISR & W5 MBRBEAE AEOHEB L TuMV FEH AKER LI
i % Hv, ELISA EICL - T~

HEREABAGOME OB KIANVAEEBEL 3wV FOREL g 472D, 2D
0.5MD Y ABRSY ) v Al (pH 7.5), 5 mg® sodium sulfite, 0.5mé® chloroform, 0.5mé
@ carbon tetrachloride # B U 7AW % N2 TEM:L, 1,020 xg 5 M= L8 L. &
BEX*SCHBRYREEL g 47:90.5n¢® PB (pH7.5) (CHEML, 1,020 xg 544
RLTHEL, TOLWHERIEO LI E #Eb 720 D %13,200 xg 1557 FI#.BE L 72,
TR HWOREL g %7-00.05M PB (pH 8.2) (0.1% D2-mercaptoethanol (2-ME)
A %0.2nefNx CHEML, ERICEMBREES %O Triton X-100% 12 T4 CTT 1K
MBEALZzDL, 27,000 xg 1557 ML 78 L7, ZOik*0.1%2-ME % & €20mM
PB (pH8.2) (UMD KEHEI00g K70 PB5ml) ICEML, 0MREBIALL. h
¥ £5027,000 xg &L 5B & iR O F B OKE R L (1,020xg) ¥ 2REHERL,
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st & L7,

BEAN :0.2% SDS 2 GL10% KU 72 UNT I FY VI8 5 EAKENE Weber
and Osborn (1969) O HEIWMEL TiT - 72, FAGESY 87 BAESLIX0.00M ) ABEF b
U a, 1%SDS, 5%B-ANHF T ¥ — ) pHT7.0C100C 53N LT, EK
wkEh Stk & L7z, WAUkENE D 4 Vit Coomassie brilliant blue R-250 (CBB) ¥ W\
L ¥ N0 FRBENOG RO Y 82 g (Pharmacia Fine Che-
micals) phosphorylase b (94K), bovine serum albumin (67K), ovalbumin (43K), carbonic
anhydrase (30K) & UF soybean trypsin inhibitor (20.1K) O BIEE & e L THlE L 7=,
BERBRE | 7 A VAT OEBRBIE I DN LI 20T 2. WEOBEY T OE
BB IR AR 6 % 7 VI VT VT FCRIFZE L TA S, 1 %UE LA 2 3 7 A
TEEL, T8/ —VTHAKGKT R BRICLELTEDY L, Y 7= vy
Bisne CTEREL R AV. BEE))T OfERIZIE LKB Ultrotome, TESABRER 213
B3 HU-12% FHw7-.

X B # R

Ex 7 =2FVIDEYA 7KL O MES N 2HORR T A VALZOWTHNE
%, U IRKF I turnip mosaic virus, ER{KFL 12 cucumber mosaic virus & [FE & L 7:
DT, FNHOELNBERR Y RICERT 5.

1. Turnip mosaic virus

1) FERHEERHY

A7 ANWADFEEFEFME Table 115 L7, 11849HE (535 H) DI HHEHEME %47 -
72825, N clevelandii, "7V, §4ay, an7, I, vy s FUmiE
6 B 14fEIC 2 HRY L, /33 (White Burley, Samsun), N. rustica, C. amaranticolor, & >
=Fay & ORI BERGE L 7247, SEI6MICIRBEL 2 d 7. FALD ) b,
FHREHEWIC BT ARBIROTEL THS.

Ex 7 =F V) (BEEECRROCBERSLAEL, EXTELL. EECIBEES Y
L, ERICHUETERE L), XERELZELL:. OLERLTEEOLOLRE
L, B ZEY A 2 %40 T, ZEHELA (Platel, 3-left). XA —L v b7 L—2A
BIEFIFETREROBL WA T —TL—F 72451, BENEL, HRZELESH
L7 (Plate I, 4-right). ¥y + 1) —N— FRIEFPEERTHI—TV—F Vv 7 %4
Chhorzns, TERSHMEL, 2L, 2HOREMNELHARLIEL, HBHEL.
OB ABM T, RELRRIAERICHRLELERTLHL, »7—TL—F
YTRAELNE DS T

K7 CEREIGRAH A YEL, TORINERZFREYERTLILON DAY
DHBEREPUICZ FREEIERT A 06N, SHREL, BEE0L1, 2%
FILIRBHEEAL, ERELERLBEOLOLOPELTEY S 7o/ BB
BMOBEME AL, OLHABLZEFA 2 2 E U2, KEIBBROEENFEL LY,
EMRGERM AN, RESGMO S DERICE D, SEFFRIERLZ. ¥4
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IHENZEFRAYELDZLONR LN,

AV CERECHEROZ FHE AL, NERLCHVWIELEL. ¥R
MoBPEPE Y EL, KRECHERELLLE 2D, OLEBEITLY > TlRAR 2 €Y1 2
o THMELT:. ERLZEFIC/DS 2 ZHAE4 L, HEIKEEM AR L CER
AERERTAZIELH 7.

N. clevelandii » BAE R ER 1om KO R TS AL/, ERICIHIES ~ 6 BRI
HEImUTOKEEDOZ THAT I THIYEL, ObBE~REEIIE-72.
LENSOEDIFROBY-F I HERBILEEL, OLERZZIIE 7. HEICTDER
EALEAL, ZRAKECZFILLTH Y MEERZZ ISR, REBCEML .

%33 (White Burley, Samsun) | B ICHS 1mAifEDO 2 FHALEL, OLILK
LTS ~6mmAIZ% o7, 2 2R APLREHE, BDBBEORME %), ERREC
g /1?%7{’225{15 L Zdp 0t

Lo Fay CEMECEE6ABRELD A FHAYEL, OLIMKL T4~ SmKIZ
0, RLKEE, BYAREOBRR L 7. EHEEL LN o7,

Table 1. Host range of Zinma-isolate of turnip mosaic virus

Systemic susceptible plant species

Brassica rapa, B. rapa var.perviridis, B. oleracea var. capitata, B. pekinensis, Chrysanthemum corona-
rium var. spatiosum, Helianthus annuus, Raphanus sativus, Melitolus olba, Nicotiana clevelandn, N.
glutinosa, Petunia hybrida, Sesamun indicum (Shirogoma, Kurogoma), Spinacia oleracea, Zinnia ele-
gans.

~ Local susceptible plant species
Beta wvulgaris, var. cicla, Callistephus chinensis, Celosia cristata, Chenopodium amaranticolor, C.

quinoa, Cucumis sativus, Cucurbita maxima, C. pepo, Gomphrena globosa, Hyoscyamus nigar,
Lycopersicon esculentum™® . N. tabacum (White Burley, Samsun), N. rustica, Pisum sativum
(Fukkoku-ohzaya)™®, Solanum melongena, Tetragonia expansa, Trifolium pratense, Vicia faba, Zea
mays.

TInsusceptible plant species
Arachis hypogaea, Beta vulgaris, Citrullus lanatus, Cucumis melo var. conomon, Datura stramonium,

Dianthus superbus, Glycine max, Lactuca scariola, Medicago sativa, Phaseolus wvulgaris, Pisum sati-

vum (Sanzyunichi-Kinuzaya), Solanum tuberosum, Trifolium repens, Vigna angularis, V. radiata, V.

sesquipedalis.
% Ino symptom, but was recovered.

2) 777 LUEH

KIAWRAZEET HT T T & (Myzus persicae) V= £ 0 IERBHI (RIS e, 77
TAYRTHTORELTE, IBHOENIFAOA LS TIRNHESH L VIESHHME VS
EREHCEEOEVFATH 7A VA RHE LB I AL,

3) 4hEtE

B N clevelandii TR COARY 4 )L 2 OAELIRAE 1360~65C 105, A RRERE
12107 ~107°, REFRAEEII20C T4 ~8 B Th o 7.
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4) A IVAKNF
DN &R ODOWTEBBEL- LA, A7/ VZADKTFIZE 750 nm, @12
nm DV HIKTH -7 (Platell, 2).

5) &S

Potyvirus # 7 4 L X, BYMV, HiMV, LMV, IMMV, ISMV, NYSV, PVY, TBV,
TuMV 23 5 2R ZNOHIME AV TIiERISHEBR YT 72825, E7A4 NV 2E
TuMV #lfiiF & & < KL, BYMV-G HLliif & 550 RIEA A S as, Mo 7 i &
BRIGLAE» o7, FOER, KA V2 EMaFEMicE TuMV ERVWEEMFRCH A
ENBOLNL

6) RERHY T OBEHE

BFex s =FvY, 2%V RO N cdevelandii 0 BH Y o WHBIHE 2 11408
FPNCBAT LS ANER L 729 4 v 240 F & SRR T AE AR R0 b e (Platell, 3,
5-7, Platell, 1). #iR@E A A{KiL pinwheels, circulars, laminated aggregates, bun-
dles, tubes %= EDHEE % /R L 7-. Pinwheel O BRI 21306 BWML WS
FRHROBEM L LTRONA. & 5ICHMSD SV pinwheel 1I2ET5 1 EXRZEN
RREHES RO N7z, Pinwheel @7EAWEHM L, EFLREREEEZRL, FLi2Y ¥
TEEBRLE. TBREAKEZHSID CLAEY tube ik A SN, HAKDGH
EGFE DM BB VIZREKMEOHANC Y A V2K TOMEE B 2EKIKEP RO N
7.

FHOFVEOYR BB L AL L, HAKIMREECHZIL TEREINL DR,
endoplasmic reticulum (ER) MY LTWwAbDHERon (Platell, 5. %
NOWREROLDEA % 572, F7- plasmodesmata DL A LND S DY H - 72,
RBOHEALZHAETCRHAKRIMTAAICHEET 23 ERL, tnhonTA RN
BoTWabNE, ZO—EIRKMEDLOHED - 7:. HRANCEEHD, KD
NBEDTER A A St (Platell, 7).

DN iEREICOWTHEE Lk v 2 =F VY, IH 7, N glutinosa % £ % { DI{ED
SHBARNEAROBA BBRE S, 0% L RFKBETH- 72 (Platell, 4).
FhOOFABIEERME T L, #FooPIriansiigEs 2o o, £ ORI
#5.0nm T o 7.

7) TUMV BBV Y FICBU 271 L ZESOHYE, MIREARAGHEROKBIED I

T T I LIk B

MR N clevelandii AV, ##E120.1M PB pH7.0% 105Nz THERL, 2 <
VHICERELL:. BHE2ANRIBBEIIHELYLD, YAV AEERTAREAFA
BIEROER Y, X527 77 AVICEAMEHICOWTHEHNL. 74V AEHERHE 21
AEh, SERODABBKREKE pH7.0) TEMHL, 7—FK7rFrtrHVwIHERIIL-
T# 52 (White Burley) OEEICHEML, MoYEIEIdBE L THo L LOFICHE
L THWa<wy FORMBR L MEL MICER LEEL . v 1 L AEERETE
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Kicit T 2RERDFBHREHTH S b L2 MBRHAARAKOERIE TuMV Fifd A
HEAEMMEL A, MEL SEOMATER LR * ELISA T~ 777
A K BEHABRIF I vy T ORELEMFI HELON L -TT 77205,
59MEBRT 0L, WeEaTv Y FICBLTARRFICKRRL, BREEAXL. 7
7T AVEREEERE Loawy 3o LRS- DISKROBRET Y F 2 AV, £ORE
P LRS00 2IEDT 7S AL %ot 7775 DEERIZTOFHERKTH D
bL7. ZRo0ERIE Fig 1R L7.
NREORERIEM BRI RdoNn. - H oAV AEEHEE6 B BE%T,
WIMRBHEAUEM%SABALRDON:. FOEY AV AFEREIHRLIIESED,
A58, 18HE%CE DR N WL B otz MBRHUANEAKY © /827 HD ELISA RefE
YANAEEEFLEM S BN, FOBRREYRT LAEM3IAH% T Tha
L7z, 20X R, MRENEAKINSRBSRS bR, 7274V A6
RO L NITEFE CHRICER S Twa Z e AR b, Bib KA AKIE T
7Y FERATENBFEEAED O & EICEEICTEEATEE > THETAIEZRLT
WA, FNHOMEMY A EERE LTEETHT T I L0085 4V 2O % 1~
TR, A NVAENRERID 2 BHEWEIEIOBEL 5 7 4 v AR 2 h TR S 1,
BAEHRORB®E & b IZEmML 7.
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Fig. 1. Changes in infectivity of TuMV (@—@®), ELISA values for TuMV cylin-
drical inclusion (O—O) and transmission rate by aphid (l—M) from infected
Brassica rapa var. perviridis at various time intervals after inoculation.

8) MREBEAHAGL NI Y
SDS-PAGE 12 & - T TuMV FHHBRANE ALK S v X7 H O Fi1368K & 55 =
7z (Platell, 4).

2. Cucumber mosaic virus

1) FE0HERY
KA NAOHEEMEAL WD 720, 1084251 475F8) OWEWIC TR LT 72 &
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5, BF25% ; ¥ /N2 (White Burley, Samsun), N. glutinosa, N. rustica, N.clevelandii,
Petunia hybrida, Hyoscyamus niger, } <}, + 72, %291, AKF v, £4 I HKF v,
RRAFRF v, kv vy, 78409, TEX¥, sUnyrysa—nN—, A{4—}+7
H—N—, Ex7=FVY, YarFs, €37y, F4ar* (* BHEHUTHE) =
wYF*, kv =Fay, S4 by, bIEQILICEHREL, 8RISE I L (f
EX¥K, =+BBK), Vo2, 15 r<x (B=E, by Troy7), 444 (B
=R, #"E—=R), ' a2 b, Datura stramonium, C. amaraniticolor, C. quinoa, ¥ —
aNT, NrHA, T (ya, sa), U7, TAY=* ar 7 BiRELL 7.
HrTreV—H VBB EL RN 7. FRALD ) bELBRIGEY I BT AR KX
R

Ex 7= F 99 HEEEC ImRKORVEBOAEAYEL 2, F0&KL CEAHKT
& o7 FIIERVIBBEIES T 72 4d vein clear #HE L, D EBWENF A 7 & % 5 72 (Plate
I,3-middle). TEICxFEMM R ERIE O h 72705, S (A —L oy b, T2
IATV =M WKLo TRBVWHANZETLLDON D -7:. EHER SN0 57 (Plate
I, 5-left).

IoNa I EBEECRVBERSYE LS. EFEEL, MOEHIEC vein clear FEL,
DLW LT A 2 L of:. DHOREEFECTITERTIILAL, EOLHABLT
HIlbdo7, LETEEFA 7 RELTEHBLIY, REFPOACERERE LT
LbOBLRERLNT.

N. glutinosa : BEFEEZES ~6mAKOBBRE Y E L7, £HEEL, EFEITD
BREF IRV vein clear ¥ £ L 7. O BLRERPILVIREHEBE LR EY A 7L % 5 THEL
EL, ERLE. GEXXERATEMLES .

2) P75 LG
KIALWAZEETHT 7T 7 LY (Myzus persicae) V2 & V) IEARBGEHN (LIRS L7z,

3) YAILAKTF
DN gERECOo VTR E A, B4V ZADFFI3EI0 nm DERKTH 5 72.

4) MERIEHAR

7OVAIEEE L RS VA T EEEC L ) CMV-Y Hulnig & BUG L7z, Spur i3
¥ (RS AW AR

R . TRt T oo vy 7 ZF U T ORELS0ERD0.01M PBpH7.0THE
L, 3,000 rpm TLOAME L5008 Lz, 20 Eifiz CMV-Y Pl % #K 1033 2065 &
e s L ICEAEL, 35CIZ200EE- 7205, 3,000 rpm TLOSHRLTHEL, O
FisAREREY O x 2 =F VY, N glutinosa . ¥ C. amaraniticolor \"fEFEL 72, D
B v s =F7, N glutinosa 2\ 3EGw 3, £ 72 C. amaraniticolor TWREFE L 22 W,
13N 1 ~ 2BOBHMM GFR=200ELL L) #BHRLAICABEY, K74V
CMV-Y fifiiF & R L, ezl L &Rk,
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5) REZZYROEIHHRE
EHBEEL-y 7 F Y YOREORBBYR L MR LIS, T4V AKF
MMEACEREX SRR SERT o0 RON:. SRERIEREFHRETILL
ERA ROV HF R T o TKRELERIIL DL DD H o 72 (Platell, 2-3). PiZd X
EOPIZI—DTEORFH» %56 AEYEIETELERDALNT (Platell, 2).
MAMR ORI K & 2R OTRE L 72,

£ =
SETIRe Yy =F V70 ’""t’*f%; r7 4 VA & LT, bidens mottle virus®, cucumber
mosaic virus?® 3% curly top virus®® | potato virus X* | tobacco leaf curl virus®

15,37) 3% : . : 22)

tomato spotted wilt virus , zinnia mild mottle virus®’, zinnia mosaic virus“”’, zinnia
vein banding virus®¥, zinnia yellow net disease’ *®® D 10f s iF s hTwa, bHE
THE Y7 ZF VI BIBEFA VHEORE T4 LA L LT CMVE 3 & TMV® pi5e
WanTwBrI@BEZW, LALTMVIEO2WTREYy 7 2 F VoL BHBREELLY
ANVZEBRHEAE Lz EVIRERASRZ Y, TMV AL Ty 7 =F Vi
BETHEV) ZEPRESR TV DD,

AEECREICETFS 7 EERB LB LVYII—TVv—F 72 Lery 7 =2F Y
U DFEN SRR ANV E L THARYE L 727830 nm DOIKIK Y 4 )V &2 L 8750 nm D
DLRIVANZD 2HEFRE SN, FAEEBRYTo o FEHfHA, 777 2 V16%, ¥
4V ARFOFIE, WEME, ML, WEDROEHBRS . LoER 25, P LIRS
i TuMV, ZKRKEFix CMV LEIE S 7.

TuMV BB ZR O Z K OEPWICEEL, RO L, NREHOREL L%
DRFEDHELET BT EHHL M TNBIED21041)  hoeRcid 4 a v pbhiRH SR
5H DX N glutinosa 71 v 7 7 \ZHERE T 723 8IEY O ordinary strain A% W Wb
NTWB D, N glutinosa 7 4 4 (SR B FHEL MO TV 20, TuMV 358
BRICE Y, & I N glutinosa (28§ ARBIEMHICE LVI#EEEVH Y, BRELEZVHONS
LR L THRLHEEEHRT OO, oG EE %%ﬁ%ﬁ?%@if%% t#
HHNTWBDA Ky 4 L 213 N glutinosa \IREED S 0, SHEY L GEREEA
(Plate I, 7) R ZH%EL, AT H L4124 %“@'f&b BETIREY
17 2%8ctE3%5 (Platel, 6). TOHETIEERY 4 VR EFRKEEIZE W cabbage
strain & % Vi3 TuMV 105 RO CHIML Tw A, LALAY 4 L 2id C ama
raniticolor, C. quinoa B XV 77 AR RMHIEERT 525, SHRELLZVET, thb
DREEFESELRICL TS, IHFHMICBVTREEIA VARG TAVARLRAY —F
ADE) LSNP OTHENTZLDLELEVDEALNE. LAMALEY (LRI
TuMVHIILEE EC RS L2 &0, TuMV Tha EtRES N, TuMVIZb4FT
CHESNZZCDORKEDL LI T HBRYDD, FhENFFHREALHRHEEFRICTELD
BHY, THEOISEY S TuMV ORFKHEFBELXBHEBRICOL Y 2T BB LLEND S
LI CBbh s,

Weil, B. (1962) i CMV, potato stem mottle virus, TMV, TuMV %8/ L /- v 7 =
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FIVIDHEERIGICOWTHN, TuMV ICEY L - CREICEFTRE L TH 1 2 %,
TBCEBLY I FS—TL—F v 7 2E LA E X8 LTWA, Blaszczak, W. (1968)
bELZTuMV 28 L 2@y 7 = F VTR AT —TL—F v V&L A E %
BRTWDE, KBETH TUMV 2L v 7= F Vo Tl, TBICEHEFREELD
HEEBI, RPREV 7% LETERICEAHLY IS —TL—F 0 7%k £
BENFA 7 2HE L TAFIEL, EHELELL. —HCMV CBEELZEY 2 ZF VY
TRECEFA 7 5EL 72D, BICELVWERBBELZ» 72, L2 B2 CMV &
TuMV & D REREL Y TR ENS OMEEHICE > T CMV £ 721E TuMV OB
BIDDLDOLY, FLOWEHFEELEH, LICHLVWAT—TL—F 0 7%4E L7 (Plate

I, 5-right). HRIEETRIEFOED, TuMV B T3 L#E % -7 (Plate T,
4-right) DAL, CMV & TuMV &R EER L2k CTIIFREAEL %) (Plate ],
5-right), FENBEICH 287 A V2O RYERIC L HZHEFREAOH A Z LXBDOLNL.
COLHIICCMV ity 7 =F VIDIRIZBTOWMAD #&E L W25, TuMV 25k v 2
ZFVTICBRETHE, MLV AT TL—F I RELBILDL, KROL Y I F
VDDA TuUMV ICREFT A EFEDLNZ. £ TTuMV Ok v 7 =F
VIR BIIARLEILOHA D (Flower color breaking disease) & IEUF7zuy,

Potyvirus B#IZE T A 7 4 )V 2 3 MIBE R EH AEKDOER % i3 % (Edwardson, J. R.
(1966ab, 1974) 2%, AR A v 2 OBIHHE O KW F %12 b ML A IS pinwheels, lami-
nated aggregates % circulars % EDBROFHAEINRD LNz, Th b OFAKDOEIK
i Edwardson, J. R. (1974, 1984) @43 #{i- & #Lif Potyvirus Subdivision [[1I2&$ % b
DIZ—FLTWwD. X TuMV OSBERRIZ & - Tid, BEFEEORET {212 long flat
laminated aggregates #1&D1iZ, short curved laminated aggregates f§1& (Subdivision
V) O pinwheel BHHNT WA Ky 4 U 212G L 2 ER MG E TREED
FiRiE R 5 n$, Subdivision IIZET 2RO ATH -7z, Zh b OF AR HHHH
DR EHABRECHET L TALOND b DA E L, F/Mafk (ER) KEILZLTHERS
NELONRELNA, WHMOEAZHKE CIIE AKIHBEANICBES B0 L,
circular (2% AL D EFHAEKORE A E B, L8[ IIb Lo EBHOL VL O
R on7:. Potyvirus FllE AKAHIREEIZE V. L TR E NS Z Lid Krass, C. ] &
Ford, R. E. (1969), Gardner, W. S. (1969), Lawson, R. H. & Hearon, S. S. (1971), Law-
son, R. Hoetal. (197) ko THEENR TS, K TuMV FEF ALK T 7240
Potyvirvs BEZ A VW 2L L B EFNS EFEMO Z EHBEEI N, b OE AMKOTLH M
B R O ER ICHGBAEVL I B bR, Ry AV AFHIZ LA AKITIE L% DK
WICHNRIRIE AL, X7 AV AERSED S RE, BICER S TwE 2 EABEL M
o, TOZTERTANVAKTFHLMML 20 LHARSIEREINDE SO TELL, ¥
AW AR FEOPIRICBEC Y AV ZRIEERICE DERAPAFRES D 6OD L) L8
7.

SDSHFY T INT I Ky NVERKEGH T, 55D Potyvirus 87 1V 2 OMilLH
ME AKEEEOS FRid67~71X10°CThH A ERE SR TWA" Y, K TuMV O A
HEARODFREIFNEFLBBX10°TH 5 72,

BRI A VA CMV ERIE S hizs, Z#OMHIE CMV O ordinary strain (23 %
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DEEZB Y CMVide v 7 =F Y ol @R 5 EECBIORMBMER S 20, ¥
KEHFA 7RI TRELE 2 5.

1 ®

FIIHMLVWEFA 7, B HT—TL—F UV EBLWERTEL LRy 7 F VIR
DIRGEAELZ 2HOMIY A VA EHE L, 2153 turnip mosaic virus (TuMV)
& cucumber mosaic virus (CMV) EEE SN,

TuMV B 2T - 2 1IEMEOREY D 9 b, ex o =F VY, ¥4ar, aH7
N. clevelandii, T~ 7 & 6 FH14FE £ &g L, # /N2, N. rustica, C. amaraniticolor, & ¥~
ZFav IR BEREGE L 7225, SEORIIIREL Zh o7z, K74 VAITE
ETAT T LIk o TIRABMICERLZ:. 74 VAT EH12X750 nm T, g
LB 4360 ~65TC, MMBREEA1074~107°, RN 4 ~8 B CH oz, KA WA
i TuMV LI & KL, BYMV i & 55V b Aia b %, Potyvirus BICET
A HiMV, LMV, IMMV, ISMV, NYSV, PVY, TBV # L # s 3 AHME & s L
e o7z, DN B:iabB iz i3 BB #5.3 nm 12 R BHHEE O 5 5 B ABROBA HBRE
ani-.

TuMV (RS U - R RBIR) F o MR RIS Cla MR A M BAE L /MES L 72 1
ZRF L&D ICHBEANEAGAERD S, FOEAMEEEVIERE T R CE
LTERIND DS, KEOEALZETIMAREANCHED 2V 3ERT 56008
Shotz. FHAKOIIKIE laminated aggregates & circulars Db DA%, WHEBIC b
BoTwiz., *OMBEAI ALY 30 HOS Fitid68K Th o 7.

TuMV 2 8B L3 <° Y F BT A7 4V AEHOHER, MERNE AKEROHKER,
BLUT 77 AVOBBIZOVWTHA, AEERBEEEZIFECEDLR, 74 L R
FEHOAMREBBERLEBSARICAD LN, I -MBEAH ALY v 8y Hid
ELISA Bk Cill~7:2%, 94 VAESRERILEME B RO LN, Z0%K, w4V
AEMB L OCH ARG A ML, FALOFEZEEEE LTEETHT 77
LWL DT ANADWE &R~ R, 74V AESRBELY 2 BBVWERIOEE,S
BtEE 720, w4 N ABB N,

CMV M 31T o 21084280 ) &, 953, N glutinosa, ¥ 27"), €x 7 =F v
T 8RS SHEREL, TNy, vIwR, Tl RIS L 7.
KIANVAREETAT 7T b0 & o CTIkBMIERR S Nz, 74 L ZRFIRERH30
nm DK T, CMV-Y HiMiEE KRB L, 5. CMV BRGNS g 5
DEFBZ TIIMBENCEROBEET 59 4 VARTF LB KE R 7 4 VAT
RO b,
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Viruses causing Mosaic and Flower Color Breaking

Diseases of Zinnia elegans
Narinobu INOUYE, Takanori Ma1:pA and Koji MITSUHATA

Summary

Two viruses, TuMV and CMV, were 1solated from Zinnia elegans, showing severe
color breaking in the flowers and mosaic in the leaves.

TuMV generally resembled the cabbage strain of TuMV in host range, symtoma-
tology and other properties, but characteristic chlorotic spots produced systemically
in N. glutinosa, and mosaic, malformation and stunt were appeared in Brassica
pekinensis. Severe color breaking and stunt were produced in the flowers of Z. ele-
gans, as well as mosaic in the leaves. In ultrathin sections of the infected plant leal
tissues, cylindrical cytoplasmic inclusions were presented in the cytoplasm of the
cells. It was first observed attached perpendicularly to the walls of the infected
cells. The TuMV-inclusion contained a single species of protein with a molecular
weight of 68,000. In Brassica rapa var. perviridis inoculated with TuMV, the infectiv-
ity of the virus and the proteins of TuMV-inclusions by ELISA were recognized,
from 8 days after inoculation. They were the same days found the symptoms 1in the
leaves. When the inoculated plant was used as inoculum, the virus was transmitted
by Myzus persicae, from 10 days after inoculation.

CMV was identified by host range, aphid transmission, virus particles, serology
and other properties. It resembled the ordinary strain of CMV. CMV caused mosaic
in the leaves in Zinnia elegans and no symptoms or rarely faint color breaking in the

flowers.
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Explanation of plates

Plate [
1-2. Symptoms of mosaic and flower color breaking in Zinnia elegans naturally infected with
both of TuMV and CMV.
3. Systemic symptoms in Zinnia elegans var. "Scarlet-flame” infected with TuMV or CMV.
left : TuMV, middle : CMV, right : both of TuMV and CMV.,
4, Flower symptoms in Zinnia elegans var. "Scarlet-flame” inoculated with TuMV (right),

showing color breaking and stunt, and healthy (left).

o

Flower symptoms in Zinnia elegans var. "Scarlet-flame” inoculated with CMV and
TuMV. left : CMV. right : color breaking, stunt and malformation with a mixture of
TuMV and CMV.

- Systemic symptoms in Brassica rapa infected with TuMV, showing mosaic and mal-
{ormation.

7. Systemic symptoms in N. glutinosa infected with TuMV, showing chlorotic spots.

1. TuMV particles in sap from Zinnia elegans stained with 2% aqueous phosphotungstic
acid, pH 6.5. Bar represents 200 nm.

2. Membrane-associated aggregates of particles in sap stained with 2% aqueous phospho-
tungstic acid, pH 6.5. Bar represents 200 nm.

3. Aggregates of TuMV particles in the cytoplasm of Zinnia elegans. Bar represents 300
nm.

4. Tubuler inclusion induced by TuMV in crude sap of N. clevelandii stained with 2%
aqueous phosphotungstic acid, pH 6.5. Bar represents 200 nm.

5. Cytoplasmic inclusions occurred perpendicularly to cell wall in the cytoplasms of M.
clevelandii infected with TuMV. Bar represents 500 nm.

6-7. Pinwheels and laminated aggregates of cytoplasmic inclusions in the cytoplasms of
Brassica rapa (6) and N. clevelandii (7).and vesicles occurred in the cytoplasm (7). Bar rep-
resents 500 nm.

Plate [

1. Pinwheels and laminated aggregates of cytoplasmic inclusions in the cytoplasm of N
clevelandii infected with TuMV. Bar represents 500 nm.

2-3. Crystalline aggregates of virus particles in vacuoles from N. clevelandii (3) and Zinnia
elegans (4) infected with CMV. Bar represents 200 nm (2) and 300 nm (3).

4. Polyacrylamide gel electrophoresis of sodium dodecyl sulphate-dissociated protein in
TuMV cytoplasmic inclusion preparation. Marker proteins (Mr. in thousands) are soy-
bean trypsin inhibitor C(20.1K) ; carbonic anhydrase (30K) ; ovalbumin (43K} ; bovine
serum albumin (67K) and phosphorylase b (4K).
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