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Fay)EF1 7914 VAOHE

I

# z

PAETRES KTV 2 ) DEILY A A AFCREIRT WS, LI, 5y Ry a
) DHARI X OCYIEAEICD & 4 4 ZFFIC X A IHEER O (K PR EEE OEX /i & 7
DNOo0H 5, FHELIXEEIZT » Ry =2 VISR ET S citrus tatter leaf virus oW C
HWELEN?, Fo9)VEFSI 29402 (CMV) b7, Ry2 VA HFLTHS
TE AL ATH BT ENVBIICK 57z, = VIS5 CMV DAL, 19374
Price'® 2 X 2k S ht=ps, PAETIIE LD N5 o By Vb, YiRBD Ax
s aaYhb CMV 2L 5L TW5B. =) b s hs CMV kx5 ai 2%
BB LIT S\ T ED ST, ol b A X h e Rl ik B b o L HBR T B
PSS 2 OFHERCOW TR ERTSU L MICER TRV, RREGIEEBTERE
Lic7 » &y 2 ) b s hic CMV OHICOWTHBRERYEBL 2L DTH
5.

AL THICHIZD, F o ET 20 B RBICIEURND [HE 4 52 bt &R RN
D% DFx, tobOITHHIEZ I 2 IR T s o Sx %7 5.

HH & LU FHE

ARBCHGA L 7c CMV (6 MR 1% 1975~1981 4 =&, f8hd, #£811, MRS ©
ERTRIEL LT 5 £y =) DRk LAMEL LT, UF CMVLL 2IF5. Thb
D CMV 245 5EX M- B 5 fili, #5ihss X O Table 1 KiRLTH D, WTh
DEFE¥L CMV LD 7 1 4 A LN EHIES L TW B2 ERBDbhicDT, FEHROFEM
LR A AR EDOBFRIIAS AT,

HE D todic B te CMV BER (CMV-Y)' i & LT, —20°C TR%E
LT cb DTH o1,

ERHOER, EHAR $IV7 77 2V EHABILTXT20~30°C oy 7 ABE
Tir ot

Ftkh D v A /o A HHIH BRI X o TS L fo Chenopodium quinoa &5\
Vv oL DRI A RN S LT, C. quinoa GO M —RERHIS A 2 ~ 3 m < kT
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Table 1. Origin of CMV isolates obtained from lily

Origin of isolate

Isolate  — — —

Locality Host variety Symptoms
1 Fukuoka Pref. unidentified mosaic and distortion of flower
2 Saga Pref. Hinomoto** mosaic and necrotic-flecks
3 Saga Pref. Hinomoto mosaic and necrotic-flecks
4 Kagoshima Pref. Georgia* mosaic, necrotic-flecks and dwarf
5 Mie Pref. unidentified mosaic and necrotic-flecks
6

Fukuoka Pref. Hinomoto severe mosaic and necrotic-flecks

* Lilium longifiorum Thunb.
** A hybrid lily, L. x formolongi hort. (L. longiflorum Thunb. x L. formosanum Wall.)

CTEE DTt DEELT-v A LAk C. quinog THMIX 1D, WS L TEHE
frLic. CMV ORELY A 4 ARLFOBIE 3 L O H CMV-Y Mo EE XY 7-
fo. HREREE A — A7V F AL BERAYBAVCHOHEICEL o1, EEEICREEL 0.01M
Na-DIECA # &, 0.1M b AMEREMIKR (pPH 7.0) FTERLILOEA L,

JTEREEE AL 0.05M EDTA-Z5 8 7+ + v v 2421w (pH 9.0) 12/ f2 L 7= 35,
25, 15, 5% (w/v) QiKY Fh Fh 7, 7, 7, 5mél o ELF . — 7 EHEMEL,
15 W] 4°C I RBIE L TR L 7o HIE B0 H L RPS 25A v — 2 —% B THT
1=

VA NARFOBENX 2% PTA (pH 7.0) RV dfekic X v, B UM (B
3. HU-12) Tfi»7e.

PLmE AL v 4 v 2 (HFH 70 mg) %% EC HIRIES % 1], %z Freund’s com-
plete adjuvant (Difco Lab.) & H W cfiALS Y 316775 & &2 X D ERRL 72, ‘K4
WAL EED 7 i3 0.85 kit -~V w4, 0.0025 M EDTA 3 X x0.01 % 4L,
FrY ek &L 0.02M b A il (pH 7.2) w4 K (Agar Noble, Difco Lab.)
1B DLICHERBLIDDTHBH™,

£ B # R

1. FXHBASLUHH

o3z (Rfl, A9A4 Fi=v~) L Nicotiana clevelandii o ¥E3E 4 EAiF +
LG, B 6 2tk e thth 11 # 28 fli 0 M H K EMix T 7o = 5, FT R
JORBIC BB TETOZERN AL A, RAMCKIZER L TH 1. FROHD
5b, BREEBRTERELILT » Ky =2y (Ff, Georgia) 2 bib -4l 41250
TOBHERIGH Table 2 \RLA. KA A AIMOKYH S DX Rt-% < DREEE
FIBRCEVCHEM@BEAEE L T fohs, 23, N. glutinosa, +—= +ix &0 7+ ARHED
FaU ) CREFER L Ihnte, FH5, VI3 A, =V Fy R ED = £ F Ml
CMV-O (¥ilif) < CMV-Y 75 & Lo BRI S i s, o 8uddich -
To. ERMWTOREAE LT IZERT 5.
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Table 2. Host range and symptoms of CMV obtained from lily

Symptoms*
FFamily and species -
Local Systemic

Aizoaceae

Tetragonia expansa NS —
Amaranthaceae

Gomphrena globosa N3 -
Chenopodiaceae

Chenopodium amaranticolor NS =

C. guinoa NS =

Spinacia oleracea CS, NS M
Compositae

Helianthus annuus NS -

Zinnia elegans CS, NS M
Cruciferae

Brassica rapa + —

Raphanus sativus + -
Cucurbitaceae

Citrullus lanatus — —

Cucumis melo var. conomon - —

C. sativus CS, NS —

Cucurbita moschata NS -
Gramineae

Zea mays NS M, N
Leguminosae

Pisum sativuin NS -

Vicia faba NS —

Vigna sinensis NS —

Phaseolus vulgaris - —
Liliaceae

Lilium X formolongi CS M, NF
Pedaliaceae

Sesamum indicum NS -
Solanaceae

Nicotiana glutinosa CS, NRS —

N. tabacum cvs., White Burley, Samsun CS, NS, NRS —

N. clevelandii CS, NS M, N

Datura stramonium CRS —

Capsicum annuum NRS -

Lycopersicon esculentum CS —

Solanum melongena NS, NRS —

Petunia x hybrida CS, NRS —

* Explanation of symbols: NS, necrotic spots; CS, chlorotic spots; M, mosaic; N,
necrosis; NF, necrotic-flecks; NRS, necrotic ring spots; CRS, chlorotic ring spots;

+; symptomless infection; —, no infection,
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FyARvaY: A~5EMOY VT, Hy 2 ) OFEICEML SR, EHEECRE
BA7c B, FIECIEGE VS 2 240 . BIICEGL B GE, EECRW2Z
SHEELDZ LB oTc. ThODHRMINHAAET TSI TAMIR LY, ©5
THELIA, RLEMOHRY 1 4 RREUL S hic, SFTREEL 725KR A B H 7o 3
i1 7 Lx &Ml bt (Plate I-1).

a3 R b A— v —TIREMIECEE0.5~1cm DBEB S5 EL (Plate I-2),
Db FHAF R Ffl T ot AW, 2 FEREALAT, TE AU
e DR Uk & XA LG D W IEE ORI AR TR L e ol A AV TOHHEIT
HOA b AL — DA EIRERAKETH o7, EREISEAEAZAEL, ObIZiie TH
BT BN 2 FHGAL & T AHEMA B ot 2 FHREIAS 2 ~3 LT, Th
HAET A E b Abi: (Plate I-3).

N. glutinosa . EFHEICTIE 1~1.5cm DB EH A D 5\ IR0 AN s 2 FiweL
4 U1 (Plate 1-4), IEA{LT 5 & BABED D VIE TR IRAERITA BRI
Ligote, WTENROSHHKR D & EYL oo o 7.

N. clevelandii: PR EHS2/EL, Obx ZHAETc-Tc. SHHRIZ X -
THEBRHD L FRERYETHL0bH -7, FECIBEL T 27 8L 0220 Eb
hi- (Plate 1-5), #fifs X O LT 2 2 TIEROBREIAMRIC X » Tl Y,
WML W2 THERERTLO, BT 2 CERLOHELC VWL ONH 5 1.

AF 2 =270 EMECERIC T S A0 BEHAH B X TREEE L . £55&
Bulish ot

FavY: G, AMEBFECHFLIVE bW Gk BHEIECTHTR 1 mm OB GH S
HEVIKEABOX FTHAXEL . SOE, REMOEHGERREL B Iow & RBRA
HAHEI AT, YA AASENE AW E253%h 5T, 2F L Lish -7,

Ly 7 =FV v BERERAAHLI L THEE AL, £FHER L2 N
hoteh, HOSROEWEEGITIE FECEF L 224 THE L B ot

Yo ERHEORARE SR LD, Obi TRIM LIt o, EHELTELTHE, 2%
BEORECH YK TRHRE L L - 7z (Plate [-6),

C. quinoa: JEfFECBEOEBEAREL, ObLL LML -1 (Plate 1-7), £ R,
XLl ot

Py ER Y FEREICROBE B VI EED L &M A L. EEEITIL 9
7 EABRD X CHRBNBN, REOWMLWEETIE FENRETRZ LS H o (Plate
[-8).

2. FEHETERTOREY

g2 (B, A7 A PA—v =) OEHERH R TO LEtEY C. quinoe HE5E
Wi L U TR~ o5 5, FIE(LRA L 60~65°C (104)), ABWFREIL 1070 ~107", {£1ER
FEx6~8H (20°C) Thote.

3. 7774 tni

X7 N7 75 av (Myzus persicae) 3 X7 87 75 » > (Aphis gossypii) * f
W C. quinoa DRRIENG C. quinog ~OEMRAB L T o 1eksR, KVA AL AT IAHD
7 77 AT X o TIEABI I ER S hte,
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4. 74 LA Di{k

TANADHILILZ - 2 (B, "7 b~ —) OBEMEYHA, ERMHICEEHB
510 OFEICE LT -7, HiEEEC%SE (v/w) ©0.0025M EDTA & 0.1 %%+ 2
Va2 — A &t 0.5M X AMBREMTHE (PH 6.5) Mk, ¥y —THPE2HDOY
—ET Lt TORITHIC /4 S0 PR FEA ik, A% ~—3F—C 10 7rfH i
Licob, 3,000x9, 15 ofliEi L. Eifie Triton X-100 (1%), #E{L+ Y 7 4
(O.IM) BXOAEY=F LY 2 ) 22— 6,000 (6%) wmziEfltcob, 4°C i 3w
RILAE R L7z, C o7 5,000x 9, 20 4rfiff 3L, (R% 0.006 M EDTA-Z 5 g+
b AfEMTHE (PH 9.0) IR L 720 b, A&y (8,000x 9, 20 448, 65,000 9,
120 471D % 2 E#HE L T o e, MEEOOE AL B FRRERKCRE®L, 5~35%
M EANR» 5 2B L, 55,000x9, 3EfHELLTc, mkEOPREFIC FLEED
M—DA v KB bRt-0T (Plate 11-3), — o4& 4L, i @&l LT
1EH L 72D %, 65,000%9, 120 45801 72, B U2 iBi% 0.06M (3 5 ki (pH
9.0) ifR@® L, 8,000x 9, 20 i L T L e Rigw Mt o1 v A& Lo, fl{LER
BB ROREER, KR 3LAL GAT Vb ot Eil, fiby AL 2D
Eex C. quinoa THNRI-LZH, HWEYWERBL T, 4 L ADQIEIXZ < =
¥ lkg 47-b, 50~100 mg TH -7z, MLEH DA TR ARIL 258 nm 1 K fH,
242 nm \HRAENDH D, Amaxymin=1.32, Aupng=1.67 TH » 7=.

5. 4 LZAKFDORHAE

#.3a, N.clevelandit 7 X O HEMN S, 2% PTA (pH 7.0) # A\ 7o DN gkt
HERL, BEBE L 1oL 2 A, MoRE L 72 % HoIRRRT- 2 8o b i (Plate I1-1).
LR OB EICd, PTA e X ORI PRI L 122, RAEE 2%+~ ) YR
THIBET 5 2 LIk DR T ORIEMNIER C X < (#F S hic (Plate 11-:2), 4=y V7
FELoffifby 1 20 PTA Buta, ARt T fi T3 RE 28~30 nm OIRRTH - 1o,

6. A LA FOEALL TLICL S HHE
CMV-Li % L 8 CMV-Y @

LAy A L B b ,
g0.2F CMV-Li
% Francki 59 o iz L b &
Ao, 0.005M 43 5 MGisi CMV-Y
Wic BB LML 71z a1l
(0.2mg/mp)iz 2~4x107°M £
D 10 BRED JWEO Hik s 2
T NEWR R T E T E R L T S S S i

2 0.5 0.125 0.032 0.008
2, 4°C i 16 RERMAFIE L 7.
= PR f] L L 7. Concentration of CaClz (M)

*DEAHAE 3,009,155 pig 1. Disruption of CMV-Li and CMV-Y with CaCl,,

oL, £o ko 280nm Preparations of CMV (0.2 mg/m¢) were mixed
KB RILA 403 SRS with equal volumes of CaCl, solutions and Jeft

. for 16 hr at 4°C. The mixtures were centrifuged
(A3L12) TRFE L 72. CMV- at 3,000 x ¢ for 15 min and the supernatants were
Li 508 CMV-Y (gL analysed by spectrophotometry.
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TeRERED AX 10 M LAy v AFE T L e, WY A v AED, 6.3x1072M
THRTORENBED, BEN B Do T HET3BA% -k (Fig. 1), &
O BT L X furew 4 4 2 RS CMV-LE o2 CMV-Y X b %hv 51,

7. MiEFARER

Mo A v A (HEfR 4) ZFERES L T 45 7 ffitis L micro-precipitin test
TEL Y A A A L 256 AR ETRIGL . & O % X0 Hi CMV-Y M1 % f
W, B REIEL 7o 6 2 RERE O M FRBE A RS AR ZRIAEGE TR E 2 A, £
BEREO WIFME S A L, F7, ThDIHREL TAW I CMV-Y 2 h & s
L spur (IIERE hish o 7o (Plate 11-4).  Zo#58, (#6 Hiifkts L o8 CMV-Y ©
FIRERHER—TH 2 Z ENTD L.

% £

DREDT v HY2VDERERE VA LAD 1FITHD CMV OFHEAARD 1-0,
M, €8, BEAERIVO=HOARTERIEL o= ) b L7 6 2lidkiz oW TERL
el h, ThALITVWTRLGIBERUHEEREXE T2 2 &nEdbhie. CMV-Li i~ D
T TORBUE, —HHf O baEES e CMV D& L DRHAND ik BL D it
KELCHERADR ., Tiebb, CMV 0% {DRHHiL s a2 N glutinosa 1¢ L0
B DFARHEYCF 2 v VICL YRR T 22, CMV-Li i3 &2 -7 11 B 28 f
DHEHO 5 b, EHERLIcHINE v v T v Ry =2y, N cevelandii, © » 7 =5V v,
R VYV URIPrY R avDEfiOATH . &2, N glutinosa, + =+, ~
Fas7, T2V VR BMEORMERIC L LT £5WH L 7eh o1, Price!®
W7o XY =2 Y RIO L giganteum 26 DS hiz CMV k= b x-S 2t
WEBLIES, YA L ATEMECE YD TR Lem > 7on, & -3 2 TR IS
BRI TANVAEE AN, FovVICeGRE TR ol EHMEL TS, [
BOBGILT 9 Ry 2 Y9 5 ) 2298 mbiiishi: CMV TthabhTuw53, K
W CMV DLW DDk S 2~ 2 THRBAR L e Db T £ -3 2 i EOIT &5 &Y
L7 o72DT, THhETRESATVE2Y 60 CMV &L Bcd SEMERL
fo. AEB|O CMV ik C. quinoa TOW—JRiRBioREx M T2 L X > THHL 2%
DEFEALICH, ZOX I e ER =) D HTEEMO T L > THlES ey A v
ABRERRER R T2 LD TH A0 GO T, 1T, FiRA 11 CMV-Y
4T M—REREL s (i 2 L X b satellite RNA Mpriixh, To0fs
B2 a2 TORBEP T D LE RN LTW5, C quinoa To> B—RIRRERE A8
CMV-Li DIRREELHZ R D0EHC OV TIEBLEH b Th 5.

~ ARHEY OS5, VI AR L=V Py TIREREO T G A A e & R
HRHAER S T hote, CMV Ofuihiiins L Cir—iic v 72 L SRV B R T
WAD, LD L STEEOHEEMNS, =) D CMV Ol E LTy %
AV DAY & Bbihre.

CMV-Li Offi 2 DN T AREMEILITD ey, b o Er a2 v TREA 2 8L
WX EHRBAAEL, CMV-Y feEDRBEE Rc o, AT A LA E Ly €0 2 VICH
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VIREHEZETH O TIRR VA, S8, MOBTEMYDOBRIHIZDNTH R
BRI HULERHD LEBLRS.

PR, 7o A2 ) Dz L4&HL CMV & lily symptomless virus & o FEE Y &
DELBEINRTWIA®Y, AkERBETCIEy T o Ry =2y (L. Xformolongi) w= CMV
DPIE GG X » Tz T HRBABE bR, v v 7 o BV =203, bAETEIFHZBERT
KO, 7ok =2) (L longiflorum) & x n+== 9 (L, formosanum) & OHFETH
L. RO CMV 7y Ry =2 ) ind 2 £ R H2 AT ANENCOCTIASEB L AT
BELXTHB. b, BAMCOWTEAN L 312, 2 ) abAMXhs CMV »§E# D
H5HEWEIEE Ao L1, =2 Vgt T 5 CMV OERREICHEFEIED S s D &
TR,

FEDIVANAL FETHT T FTAVEV AT 75 AVIC LT IEAFMC EHRIH
to, VA7 77402V ICHETAHATELMTHALBELRADT, K775 400 =
ViR s CMV O ZC fEE A B UER L TW2 D LRI R,

RN A DBMEXHEIE U TERY A L ARESCHET 2 2 LR TELS, Wi~
23 1kg M0 50~100mg T HH, fihd CMV FZHEDF LS L h hich Ervo
. TOZ X CMV-LE k2 A 2 faflleds L, 2£HER Uit e, g 23ERTO
TANAPRENRENZ LB L DL b,

CMV RS U CAREL v A L ATHAH T EHRHBRAT LB A5 AT Fs 0
THRICER ALY v AR X DR T T 2 2 LB btz CMV R0 ik
WALy AR IXI0M TR o b, HBENG LA oNT, #El kiFizE
WER2 AL ANEERAORLEL Lot T X 5 iR Francki 5% 28 CMV-Q
T T EIkERE I —FLTWwb, CMV-Y 2 CMV-Li X h g b h vy sk
DR LIS WX s, i, CMV-Y ik CMV 355@5%% D RBffin < HT
PTAW I Y LICWZ L1990, H{bERCTORFERENR WY 2L Enb, fif
DEEWERERD CMV RhORHL H bbb LEbhnsd

CMV-Li DM #HEEHC oW T, Ry A 42T 5 Fllit & £ 05 CMV-Y mig %
BAUVWEXY LR mwm&uxbmzam FELMmET & b HRE L THVG e CMV-Li &
CMV-Y o35 s M ik 52l L ospur BRI R ot SO Enb,
CMVL1®HF%@CMVY¢)2U$+Juhb&%c6ht

14 E

bREDT » By =2 Y OFEELIFRY AL A0 1 HTH5 CMV D Hico T, H
ALEWTHE LT » By 2 VO HH L 6 Mk E AV T~

1) AvArzx (CMV-LD) (R iy fTo7 11 R 28 ffid 5 & 11 £ 25 Ml RRE L
te, Thbosby vy Ry, Nocevelandii, x—v vV v, L+ 2 =FV 9L
Ny ER T BREG LT, £tz N glutinosa, ¥ 2 v Vi K O% L OREMTIE
VR T 21 s KD, oS Difihr byt CMV & % 0R# &
B E I L by,

2) FAfEAEOHK P CO T A v AOE LR 60~65°C (104)), #HHIRAL
13 1079~107%, fRAERRIEL 6 ~ 8 1 (20°C) Tdh - o,
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3) CMV-LiRBEET7T AT 7580 ET 8775 6% - TIEXVRCBERI h.

4) KA OEEELHRE LT, CMV-Li 3B Bt T5Z &N TEL, v LA
DI AESE 1kg 2470 50~100 mg TH » 7o, FHLELRO B MBI AL 258nm =
E‘Ekﬂﬁ, 242 nm KM‘:’}‘ﬂEZ‘J;@ i Amax/min=1.32, A280/280=1'67 THoTc.

5 A AR PTA B X O MOBE LS, fib->TEME 25+~ Y
BRTEBTH I LI VRTOBEN X S RFSRL. Mty rx (o< ) VRIS
£ LE LR 28~30 nm OERREIFTH - 72,

6) CMV-Li {%6.4x10°M LA LD @WEDIE AL >~ 7 AT X ) BBEL 7.

7) ffby A A ARRECESTH 2 L XD M 256 fEofumiEA Hhhi, CMV-
Li X7y AN TORRERL CMV-Y o hef@aL, MEOHEEIE—TH 7.
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A Strain of Cucumber Mosaic Virus Isolated from Lily
Takanori Maepa and Narinobu INouYE

Summary

A distinctive strain of cucumber mosaic virus (CMV) was commonly isolated from
Lilium longiflorum and L. X formolongi collected in Japan, The virus, designated as
CMV-Li, could be distinguished from other CMV strains by characteristic infection of
many experimental host plants. CMV-Li infected 25 of 28 species in 11 families tested,
but the virus remained in inoculated leaves of many host plants including Nicotiena
tabacum, N. glutinosa, Petunia x hybrida and Cucumis sativus. Systemic infection was
induced by the virus in only five species: L. xjformolongi, N. clevelandii, Spinacea
olervacea, Zinma elegans and Zea mays. In tobacco sap, the virus was infective at a
dilution of 1073 but not 1074, after heating at 60°C for 10 min but not 65°C, and after 6
days but not 8 days at 20°C. The virus was transmitted in a non-persistent manner
by the aphids Myzus persicae and Aphis gossypii, The yield of virus was 50-100 mg/kg
inoculated leaves of tobacco, Purified preparations had Amax/min=1.32, Axos=1.67 and
contained a single sedimenting isometric particles of 28-30 nm diameter. CMV-Li was
unstable in 2% PTA, at pH 7.0 and in a CaCl, solution, Antiserum with a titre of
1/256 was obtained from a rabbit injected with the purified virus. The precipitin bands
of six CMV-Li isolates were fused with that of CMV-Y in a double diffusion test.
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Plate

Explanation of plates

L

Symptoms in test plants mechanically inoculated with CMV-Li.

1.

O‘!-&S,\)l\)

w2 Bol S on

Plate

Systemic mosaic and necrotic-flecks in Lilium x formolongt.

Chlorotic spots in an inoculated leaf of Nicotiana tabacum cv. White Burley,
Necrotic ringspots in N. tabacum cv. Samsun.

Necrotic ringspots in N. glutinosa.

Symptoms in an inoculated leaf (left) and an uninoculated upper leaf (right)
of. N. clevelandii.

Necrotic spots in Tetragonia expansa.

Necrotic spots in Chenopodium quinoa.

Systemic severe mosaic and necrosis in Zea mays.

Necrotic spots in Vicia faba.

11,

. CMV-Li particles in leaf dip preparation stained with 29 phosphotungstate,

pH 7.0. Bar represents 200 nm.

Purified preparation of CMV-Li stained with phosphotungstate after pre-
fixation with formaldehyde. Bar represents 200 nm.

Single light-scattering zone formed by CMV-Li after centrifugation in a
sucrose density gradient,

Serological reactions of CMV-Li isolates to antiserum against CMV-Y in a
double diffusion test.

As: antiserum; Y: CMV-Y; 1-6: six isolates of CMV-Li.
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Plate L.

60 %% (1983) 7



Plate II.
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