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Close Relationship between Serotype and Pathogenicity of
Cucumber Mosaic Virus

Takanori MAEDA, Koji MITSUHATA and Narinobu INOUYE

Sixty-eight isolates of cucumber mosaic virus (CMV) belonging to the
Y serotype (serogroup 1) or P serotype (serogroup II) in Japan were
inoculated to Nicotiana tabacum cv. White Burley and the symptoms were
observed up to three months after inoculation. These isolates were divided
into four groups according to symptomatology in tobacco plant. None of
the isolates obtained from lilies infected tobacco plants systemically. The
plants inoculated with isolates of the P serotype showed systemic mosaic,
but only occasional mild symptoms were observed in newly developed
leaves. On the other hand, all isolates of Y serotype showed symptoms
consisting of mosaic, distortion and/or necrosis throughout the experimen-
tal period.

In another experiment, reactions of some selected test plants to 30
isolates belonging to the Y or P serotype were examined. Lily isolates may
be unique strain of CMV as they did not cause systemic infections on
Lycopersicon esculentum, Solanum wmelongena or Cucumis sativus. Host
range tests using 16 isolates originally obtained from plants other than lilies
demonstrated a close relationship between serotype and pathogenicity to
some test plants including N. tabacum, N. clevelandii, L. esculentum, Pisum
sativum, Phaseolus angularis and Zea mays.
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X277 Y EYA 7774 /LA (cucumber mosaic virus, CMV) 3KV A4 LA % Z 4 774
WA & F 5 Cucumovirus B & L, #HFR PSR 4746 L CTv» % (Francki ef al. 1979). CMV
DOFFHPAIBD T, NFESB L CHFENSEL, 7750 LRI EBRT 5 Z &
LT3 (Douine ef al. 1979). F72, KIVANRBEETAHAT T I7Ly, 79T 7T 4L
PR YOOEUENT 7 I AV ICE N ESBIERI NG Z b, KEERICKELHELS
2 CTw3 (Francki et al. 1979). &P EICEBWTL, CMV 3 EEAOFERILIHEY e &1
£V AELBELHRE YA NLAD—DTH 5, Devergne and Cardin (1973) i3F ¢ L T
772 A TR Lz CMV 2 IEEANC ToRS & DTL D2 2D 7 N—7ICEITE 5 2
k%ﬁ%tt.it,TXUﬁT%%?ﬂtCMV%WT&S@ZO@fW*TK%#ﬂ%
Z &N (Kearney ef al. 1990). & 512, CMV 347k T 7 4 L2 RNA o~
47N TL4EA4 L9 »ERBRICEY, Subgroup I & Subgroup ILICEFI T 5 Z &S TE

(Rizzo and Palukaitis 1988), MEFML 25 E—HTHZ LWL ITEINT B

(Daniels and Campbell 1992), H2'E T4 8t L7z CMV (2 miEFric CMV B3R

(CMV-Y) #HE#RKETHYRE, 7X5 50458k (CMV-P) 2% %8s T56PR
D2 ODIMFRIC I XN T E 725 (Hanada and Tochihara 1980), Y %3 Subgroup I
{2 PRYj3 Subgroup ILICHE T2 &I NTw 5,

INF TCREHIETHEEI N CMV D% O BERDEFE LMD LI S TV 575,
bAETHEEI NS CMV ZERICY BRI ZWI b b, TNLDITLALIIYRIC
BT ARETHEINTZLDOTHY), PRGEHROFEECONTUIHEVAMEN TN,
72, #AEICBTH CMV oFEM, T4bbaEHEAs L O EEWIC BT 5RHTF
EOBEMIC BT AR IRITIZ LA E T I N T v, AR TRESE THEEI N
2ENOMBERIC BT 5 £ Dok OfIc BB L, MEZEET T804
N, TNHLDOEEHLMIIL L) &L

MBRBELIUFE

1. @Y1 X

oI KT AWEMORERIC 1F, HAZHM TRE L - SOy 5757 CMV itk
795 1 (Maeda and Inouye 1987), Y %I59%k, PRI 9 BRkoF685#EdkZ AL 72, TN H D
STEERRIT RS RRIE L LG, TRTHMIRZBICHEFSN TS,
REEAEMIC T AR EEOREICIE, YR L L TCMV ¥3% (CMV-Y, #iL- HE
1960), V7% —1, varH—2, X271, TX*—1, F4 X, VA, X)) o8k
%, PRIYLC7%—1, 7%—2, 7%—3, b=}b, bxr7=FV7, ¥ o— TX
X — 2, TERGEEFROFI6HKE AL 72,

2. EEHER

&80 (%, White Burley) & 5\ i3 N. clevelandii DEGZEIZ10ER (w/v) 00.01
MPITFNSFAANNI BT Y 72525801 M ) CEREER (pH7.0) 22, B
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L TRz ARELRZcm, &310cm DREDOR v P THER L 2 &EMpic 7 —R o >
FLEMEREHOCERICL ) HWEREL 72, BEERIITNT20~25°CHY T RIBE TIT
-7z,

CMV, 68578tk F X a~DBFEER T, #3 7 AMBREEEL 2. oM, HED
EBEZRT DI EBAER 2 ik L 72,

T fLiE R ) KFEREMIC AT 2RO K ERR T, M1 7 AMIcH > URBEBZEL
7o, BRERERBEEREI0~15HI, IEIZ20~25HBIC C. quinoa IR L L (RPN FE
whEP STz, EBRICHC YO RELIIUTO®EY ¢hs, =t EFR25, X% K
¥7u—%), ¥ F7 (Z+HEK), 7TXx BAWME), tvEvas (7-17> 70
AN Fh, INZ—RF N,

] 3

. CMV SRk ¥ /32 THRE

_X’Lif Ty R LI N CMV I3 F N2 I EH RS e Wi RRTH
2 EEBLMCL (BIH - HE 1983). F/2, FMEBRICBWT, YRHSZWIPHE
#o3a (fh#E, White Burley) ICB:fE L 72354, YR CRIBEEEHMIcH2Z) 1 7%
EDL A b OIFBIFICRD S feoicxt LT, PR TITEREERICIE EFCE L 75
W ah, FoEHL L ﬁﬁﬁtf:ﬁdif%ﬁii@&)%ﬂ&( e AR S - 72, REBRTIE
INLEDEEWLNICT B2, STENYD L1268 i 2 oL, B
Bl b7z ) ZN L DR EBREEL 28R, CMV BERRIZUTICRT 4 74 72T 5 2
EWTE,

[, BRI Yy 205, @FBEL T,

I, £ FFECEF S 752405, ZOEFL CHLECRIHEIRBH LN LW
ZEWHCY, —RHICBERMLENA 70BN L b B,

I, &5l EECEYA 72E L5, ZO%FL CHHECIEML A 70658
HHND,

IV, &8RRL A7, 2%, L EORBEEL 5. BEHEE, RIMEAL T
WA 7, TR EDBRBOFHICRH LD,

HE L 72 CMV, 68508k 5 X2 TORBB L 2N LD MIER % Table 1iz/mL 72, 2
NLNI b, IA4A7TIDRBERLEZDBIT vy RK72)BIURA ) oM Nz14
BTHY, FNUNOTERRIZT N T Naice s L, 2A7INCiE 7%, b=,
TRX%, v Z=FVY7, ZEAR, 2 P—bDTHERTHY), ZN5DMBFRIZ T
TPEIThH-72. A 7MOREERLZLNIE, PRO7X, X27)950 2 58 ks
FOYRD 3IGERTH 72, FEOFERUNDZKRIZTNTIA TN THY), 26T
FTNTYRTH -7z,
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Table 1. Grouping of CMYV isolates according to symptomatology in Nicotiana tabacum cv.
White Burley®

Group® CMYV isolate (No. of isolates)®®

I Lilium longiflorum (12), Lilium X elegans (2)

II [ Petesites japonicus (2) |, [ Lycopersicon esculentum |, | Phaseolus angularis |,

| Zinnia_elegans ), | Calanthe discolor |, | Viola X wittrockiana |

11 LPetasz'tes jap(micz;],l Cucumis sativus |, Commelina communis (2),

Glycine max

I\% Commelina communis (14), Raphanus sativus (6), Phaseolus angularis (3), Antirr-
hinum majus (2), Cucumis sativus (2), Chrysanthemum morifolium (2), Capsicum
annuum (2), Petunia X hybrida, Phaseolus vulgaris, Glycine max, Vigna sinensis,
Brassica campestris, Paulownia tomentosa, Spinacia oleracea, Gentiana scabra var.
buergeri, Tricyrtis sp., Polygonatum falcatum, Narcissus sp. ‘

a) Symptoms were observed up to three months after inoculation.
b) 1 : Infected only locally.
II : After appearance of first symptoms in uninoculated upper leaves, only occa-
sional mild mosaic symptoms were observed in newly developed leaves.
Il : After appearance of first symptoms in uninoculated upper leaves, mild mosaic
symptoms were observed in newly developed leaves.
IV : Symptoms such as mosaic, distortion and/or necrosis were obeserved through-
out the experimental period.
c) Scientific names in the table are the plants from which CMV was originally
isolated.
d) Isolates surrounded by rectangle belong to the P serotype and others belong to the
Y serotype.

2. A HhL5EEEN CMV OFERES L URH

2 LR N2 CMV (3 7 /3 3Bl FREE L 2 WL RRTH 5726 (HIH -
1 1983), EHICE OGEHROF EHAL L OBHEREY TORBEEFEL (TN ToR
VAN B LR ) h b DGR & IR DRI BRI 2 4T - 722, FEE
P B & ORI S BERR R CHETF ORER DA L 723, BRI IR 8l L 724528 (BiTH -
FE1983) LR THY, o33, bl ot ARHEROX 27 ) G EIce SR &
otz B, SN TOMREEEBRYEL TH, FERICEMIIRLN LS - 72,

3. IR {EEYICHT 2HENEE ORE

FATR L ZERIZBWT, CMV ofiFER & ¥ 52 TOREEE DN L BLEIED &
N, T2 TIRmMERY - KN T 2RIENE OBE LI A 2D, £EN
DMBER, SR EZHTHEERZIT-72., PREYR DM THFERIGICERIR
SN HEMNC BT 2K LIT 2~/ (Table 2).

#3830, N. clevelandii - YR TIZ YA 7, FEL EOBBHFHICHEIZED L7z Di
L (Plate 1-2, 4), PARUI FEEICEH A 72 E L 20b, REICETA 7RI AAEEIC
TN, FRLgicEL 2 FEIERETHLLDODED) 72 (Plate 1-1, 3). L2»L, 24
LOLEEPLIFRLBEREICI D 74N ENENLZ, LArL, FORERZETA 74D
WRMERL TV B YR L Th 2 D Kb - 72,
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Table 2. Reactions of some selected test plants to CMV isolates

Test plant Symptom® Isolate of CMV#®-
Local Systemic
Nicotiana CS M, Dis/M CMV-Y, Com-1, Com-2, Cu, Az-1,
tabacum Soy, Le, Pau
Cs M —m
s M-=+/+(m) [Pet-1], [Pet-2], [To] [Zi], [Vi] [Az2],
Lycopersicon + M, N, Dis/M, Dis/M, tN CMV-Y, Com-1, Com-2, Cu, Az-1,
esculentum Soy, Pau, @
* /4 (m)/m [Pet-1], [Pet-2], [Pet-3], [To], [Zi] [Az-2], [Cal]
Pisum sativum NS - CMV-Y, Com-1, Com-2, Cu, Az-1,
Soy, [To),
NS sN, tN/sN Le, [Pet-1, [Pet-2], [Pet-3], [Zi], [Vi],
Phaseolus — — CMV-Y, Com-1, Cu, Soy, Le, Pau
angularis +/M M/M, VN Com-2, Az-1, [Pet-1], [Pet-2], [Pet-3],
Zea mays — —
CS/NS M, N/M CMV-Y, Com-1, Com-2, Cu, Az-1,
Soy, Le,
NS/ + - [Pec1) [Pet ), [Pt (7, [V, (A2

a) Origin of CMV isolates: CMV-Y (Nicotiana tabacum); Com (Commelina communis); Cu
(Cucumis sativus); Az (Phaseolus angularis): Soy (Glycine max); Le (Lactuca sativa); Pau
(Paulownia tomentosa); Pet (Petasites japonicus); To (Lycopersicon esculentum); Zi (Zinnia
elegans) ; Vi (Viola X wittrockiana) ; Cal (Calanthe discolor);

b) Isolates surrounded by rectangles belong to the P serotype and the others belong to the Y
srotype.

c¢) CS: chlorotic spot ; NS : necrotic spot ; M : mosaic ; m : mild mosaic ; Dis : distortion ; sN : stem
necrosis ; tN : top necrosis ; + : symptomless infection ; — : no infection; — : indicates changes
in symptoms ; () : rarely, symptoms appeared ; / : variations in symptoms induced by different
isolates.

N. glutinosa : YRITIZIZ & A EDGBERRTEN A 7, 2 ZHK, BT EOBmEIlBEN
72, —F, PRITIR FEICEN A 7o X ofEks BNzt TR IEEASEL o7z,

F=ebh, B—=, FRIYRTREYS 7, I, THEZ Z % OB LWRED RO Lz
#* (Plate 1-6), PR TIZZ N6 OMW TOIERIZBEMTH Y, THREH LV ITENEY A
2ETRTLONEh o0, Lirl, PRTLINLOMEWICEL WHEHEEZATLOLH -2,

TAx D YRTIE 8Bk D B, 2 0BRSS LG 2%, o) 6 BRITIEBRL Lo

(Plate 1-5).

IR IYRTRRABRLZ T58ED I B, VI A0 LD LIMIBERETEC 2 238
HAEELSBRBYEL Th-72h, PRTIE6 0K EZ ZB L UTHEZ £ 241 72 (Plate
1-7).
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byEo Iy I YRTERARLZ 7T5BROETHEFREL, A7, 2288 L
DFEKERL 72D (Plate 1-9), PRITIIEEEICEFEELEHLLVIIZ 2HAEEL L
H, EHERET L LI s 72 (Plate 1-8).

L2L, %27, Z2KRFx, uavl), VIR, %5 FLar, tx7=FV7,
WV vt, C. amaranticolor, C. quinoa T, MEE &WEEDMIZIZA L ZBEITEH 5
Nich -7z,

% =

INnE Tle Ry E TEENED D LI N2 CMV BYEHL2WEPRHOWTNLTH b
Z r #8472 (Maeda and Inouye 1987). ZihiF CicEAE CoEEI 72 CMV D% D
SRR T, FNLDFEEMEDIHLNICENTWED, PROBEMHICOWTIHITEAEH
LT ENT W, CMV o iER & FAM, ThbbF RS L KB $ 595
T L OBGEEZ L 2ICT 52 8iE, K7L NZADFEARE, 74 IV ADIFEIEDBH,
PR RMOES 2 LIC BT 2 PSR B A SRRV L 2 18089 % L B2 s/, AR TIE
EHETHEE N CMV 0 2RO MEN % % ol N TR L TliE % {5 2
iz, nsoFEBHL2Ic L L) L.

RERL 7 CMV, 685BEMRD - b2 ) 5 DUBRIZ Z NI @R e » 122 & h b,
CMV O¥BR e Rk e 2 Lz (BiE - HE 1983). =) 22 6 D4 BERRIE N. clevelandii,
L 7=2FVY, PR AL R OS5I EHFRREL2OATHY, N2, N
glutinosa, =t EDF ARMER R X 27 L EIZEFREEL LW E T, ZE Ticid
EN T Bk & 58S 172 % DR (Francki ef al. 1979) & 3R R% B
Z 2R L7z, Price(1937), Ainsworth(1938) (2 7~ R 2. 1) B X O Lilium giganteum
LSRN CMV 2 ) h L EES SO ICHEEREL 2354, VA NVRIIEEREC LY
FOLFRERIREL L o7205, FNITHRLzT7ANZIE 30, a7 )izedB YT 5
Folenol b2 HEL T2, AEOBRERE»EHICBWTT v Ry ) ONH - B
1966) X% / 22 (FEARNE 1969) » 60 8ES N CMV TLHsNTw5, KERT
R 722 7 BERR IS 88 0 THRERME L CLFEMIEL L S o122 86, B2 )
LD CMV EEETFRELSL ELEL LN, FEMDEVCZERICH W Z N2 miEs
Bbzrictsori ity

2 )50 CMV 28 £ TSR F N IC & BB L 7270, PRIGEERIIY BUC
BT F 80 TORBDEED - 72, CMV D IiER & SRS TOWE e OBEN 2 W 5 5
2t B ol, MMENORBEERLIT- 28R, W Dr oMz B\ CHEMRICHMBEL
ERPALN, Bz, F82, P EoF AR TR, YRREYA 7, FFk
E DRSS L L0, PRETIEINS DWW TOERITEMTH ), B
EWA 7 HRT DD S oz, F, MMERBORBOEZRILY P77, TXX, +7
TnaLhrTLABLNA, MFENEFENE O CHBELBEEENIEBOLNE Z &L
Pt . WE - BA (1976) b 7 XA oSNz CMV-P R (PR) (2533 TH
WM % (0 CMV RERIC B L TR TH Y, BRERICIIREDRED LNT -T2
ZEAHELTWDS, 72, EFhh (1983) i3hL >V A S5 7z CMV-SR &t (P
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) I3 BRI 2R CMV-PRHEL N L E5ICHL -2 LT3, 2ok
JIZPRIRY R HE L TH LIS IS DEPICH T 2 MEHELIF LD EFEL L5,

FENEICEWTH CMV oIiER & 2, 3 ORI 2% 5 & OMICBEEDS
ZEPREINT WS (Tobias et al. 1982, Edwards and Gonsalves 1983), % < M#f
Yt R 2 WV 2 EM LR IBATHO N T W T, RIFE TR L NHR & 0 Ei
HEETH 5.

CMV 357817 /7 22 BT ERTHTA LA THY), ZORRY-BFHIZIZ RNA-L, 2, 3
DHUETH LI EHRENTWS (Peden and Symons 1973). %72, 74 L Z2omFENIF
TANWADHE S > 7 BE a—FLTWw53 RNA-3ICL > THEEINTWDE I LA L
I2ENTWBZ EH 5 (Schwinghamer and Symons 1975), MiER! & & 4H: & oI BEE
HWh A LN 7z0lE, RNA-3 OBEERS 2V idhph s o 7 B mERBlIc EE L XE %
B L TnaE20TH5 EHEINT, F/NaFFA 794 NAUBNWTH, WMy e
BIZTANAKEREREL THhB T TIEE L, 74V 2ZORERECHREREBUC LS
LTWabZENREIN TS (Dawson et al. 1988), LA L, CMV iz zhzho
RNABKGH B VIZFNHDMERIZL » THEEEN TS Z & (Raocand Francki 1982,
Hanada and Tochihara 1980), 3L U—#DRMIZY T 74 F RNAZZFATEY, £h
LAWHRERICKESCES L TwbZ b5 T3 (Kaper and Tousignant 1977,
Takanami 1981). f€ - T, MiEAY & FHM & OBE MMM FERM T RNA-3 2 %#T 5 =
&1z & Y pseudo-recombinant Z/ESIL, FNHLOMEELFARLZ LICEVHL» I B D
nEBEbNs, L2L, RNA-ZICEITANZADOBITICEET 5 3a 7> 78y a—F3N
TWwahe, MENETHE S > 7 BEIEFOL LT 7282 D in vitro transcript %
VRS, ZNHDWBEHLZARDZICLY, CNOoDZEFEVIHICLZIDEEZD
s,

1% E

AARTHEINT- X2 ) EFAL 77402 (CMV) DY MFERH 53 PliERICET
LORTEERRE & N 2T L 2R, FNLRRE» L 40054 TIcHHIT A & AT
TER, FNLDH L, TN LDUGERIZ I R EHERR L ko7, FNaice
BT 2380 O b, YIEMOTNToOSEKRIIEESERIESEAL L, o<
WAy, 27, DL EDRBESHICED LY, PRTREEED A LET 5 L
LABRL ZECRBREIRO LN LTI 0% o7,

% 72, CMV O L F O MERI D5 ek % £ B |, R #EB B L O e N
PR, 2 L OSEERIZ SN, P o ARMERR X 2 7 Y) kliceF gL
TWET, THEFTEREINTVWEEORKEBRL > Tz, 72, o) LSOk
LTS NIRRT, BRED - 2R, = FY, TXX, FUEva L EiiBy
T, MEREREME E ORICHELZBLEI D S L7,

F——F X227 )EWAL 774 VX, MEY, WEHE
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Explanation of plate

1, 3: Nicotiana tabacum cv. White Burley and N. clevelandii inoculated with Vi- and To-isolates (P
serotype), respectively. No symptoms could be observed in newly developed leaves (one month
after inoculation).

2, 4: Mosaic and distortion in N. fabacum cv. White Burley and N. clevelandii inoulated with

Com-isolate (Y serotype).

: Mosaic symptoms induced by Az-isolate (P serotype) in Phaseolus angularis.

: Mosaic and distortion induced by Pau-isolate (Y serotype) in Lycopersicon esculentum.

: Stem and top necrosis induced by Pet-isolate (P serotype) in Pisum sativum.

: Local necrotic spots induced by Pet-isolate (P serotype) in Zea mays.

© e ~3 oy U

: Systemic mosaic and necrosis induced by Le-isolate (Y serotype) in Zea mays.
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