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Summary

A disease of large-flowered chrysanthemum plants with characteristic stunting symptoms was
observed in Niigata Prefecture in 1988. Chrysanthemum stunt viroid (CSVd) was transmitted
from those plants by grafting onto ‘Mistletoe’, and it was confirmed by electrophoretic analysis
of nucleic acid. Although it has been reported that CSVd-infected spray-type chrysanthemum flo-
wered up to 2 weeks earlier than the non-infected, CSVd-infected chrysanthemum cultivars used
in this study flowered 1 to 2 weeks later with bearing anemone-type abnormal shaped flowers. In
the cultivar ‘Senryoumusume’, CSVd was not detected from the winter rosette sucker of infected
plants in 50 to 61 % of plants tested. Subsequent assays indicated that by vegetative propagation
during a period of low temperature, CSVd could be eliminated. We found that sap transmission
rate was different among varieties tested and that CSVd was not transmissible to healthy plants
from infested soil. After RT-PCR amplification of CSVd, a 354 nucleotide sequence was deter-
mined which is comparable with that of the English and Australian types.
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Fig. 1. Vegetative stage of chrysanthemum plants cv. Hoshinoka-
gayaki with typical CSVd symptoms (}) .
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Table 1. Flower-type change and Mistletoe-indexing among
chrysanthemum cultivars in Niigata Prefecture.

(type)
Cultivar

Chamge of Disease symptoms on
flower type”  grafted cv. Mistletoe”

(Large-flowered)
Akenishiki
Ginsui
Hoshinokagayaki
Iwashimizu
Kinsu

Sango

Seikai

Seiunn

Seizan
Senryoumusume
Summer Yellow (Small-flowered)
Hakusan

Yumito Queen (Splay)
Arietta

Alps

Canaria

Cream Pinky
Dark Pink Frnak
Dark Westland
Encore

Fidesa

Fidusia
Flamingo

Frost

Gold

Gem

Lemon

Melody

Microp
Moonlight
Morning Sun
Parliament

Pink Frank
Pinky

Show Girl

Snow Queen
Sopring Song
Statesman

Si..er Queen
Spring Song
Statesman
Summer Queen
Sujy

Sunny Orange
Westland Yellow
White Bouquet

+
++
++
++

+

+
++
++

I+ + o+ 0+

|
!

i
|

* + !Changed from large-flowered type to anemonetype, — :No symp-

tom.

¥ ++ [Cultivar yellow spot, -+ :Mosaic, —:No symptoms. Each culti-

var was tested 3 times.
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BAOK 28| TH - 725, BEOBBICHE - THEMLT
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FOVRAK DT RTOBAK BN L RIS BN
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Table 2. Sap transmission of CSVd.

Ao, 3»HAKIE HEK TIE4HRTAN

N Cultivars Percent of infection (%)
T, “FHIR T 4 B SHRISRHSED 5 iz,
Senryoumusume 58
Hf’ii TIEI 2N b =" 12 IZEL %ghgﬁxotyﬁ’ Summer-Yellow 0
Seiun 0

ZOh4RA T 8 ABKIC SR SHICEHR D D
iz, REKEEEHORELRE LR T2 L/ 28R
BLebhhotz, ZO%, HEOEMEIZ I AL’
DEFIE->THML 2.

All data were obtaind after 7 months after planting. 42 plants were
tested for each cultivar.

2 3 45 6 7 8 910111213 14151617 18

g 10 11 12 1

1 2 3 4 5 6 7 8

CSVd-RNA—!

Fig. 2. Polyacrylamide gel after electrophoresis to detect CSVd in infected chrysanthemum plants.

A. Lane 1: RNA from infected ‘Seiryuu’ obtained from the National Research Institute of Vegetable and Ornamental
Plants and Tea. Lane 2: RNA from non-infected ‘Hoshinokagayaki’. Lane 3: RNA from infected ‘Hoshinokagayaki’. Lane 4:
RNA from infected ‘Hoshinokagayaki'. Lane 5: RNA from infected sucker of ‘Hoshinokagayaki’. Lane 6: RNA from non-in-
fected ‘Senryoumusume’. Lane 7: RNA from non-infected ‘Senryoumusume’. Lane 8: RNA from non-infected ‘Senryoumu-
sume’. Lane 9: RNA from infected sucker of ‘Senryoumusume’. Lane 10: RNA from non-infected ‘Senryoumusume’. Lane 11
and 12: CMV-RNA with satellite RNA.

B. Lane 1: RNA from non-infected ‘Mistletoe’. Lane 2: RNA from ‘Mistletoe’ grafted onto non-infected Senryoumusume.
Lane 3: RNA from ‘Mistletoe’ grafted onto infected ‘Senryoumusume’. Lane 4: RNA from non-flowering plantlet of ‘Gold’.
Lane 5: RNA from plant with mosaic symptoms of ‘Melody’. Lane 6: RNA from normal plant of ‘Summer Yellow’. Lane 7:
RNA from stunted plant of ‘Summer Yellow’. Lane 8: No sample. Lane 9: RNA from infected ‘Mistletoe’. Lane 10: RNA
from normal plant of ‘Seiun’. Lane 11: RNA from plantlet with mosaic symptoms of‘Seiun’. Lane 12: RNA from infected
‘Iwashimizw’. Lane 13: RNA from non-infected ‘Iwashimizu’. Lane 14: RNA from infected ‘Senryoumusume’. Lane 15: RNA
from non-infected ‘Senryoumusume’. Lane 16: RNA from infected ‘Ginsui’. Lane 17: RNA from non-infected ‘Ginsui’. Lane
18: CMV-RNA with satellite RNA (386 Bp.)
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(D XEFORFBILLEEORTE

TANL N ICEAPBRO S RO BREEE, TH
W OXEFTIEIFEEL 2 3EMEBL 50.0~61.3% T
Y, XEFHROKDELHR < 2 CSVd B #EFFE T S
o>k (B3R, —FH, K TIEHEE1EHIZ 2 5%,
B2HFBIX9.7%DOKTRELAD SR, REHITEH
7% CSVd DEHRALEIL, REIZEIDELLEL /-,
(2) BEOARBRALEBORE

IAN T ORFWEIL, TR TRRAELEX
(42.9%) ZEAFEK (41.2%) IZHXRT1L7%E<,
WRICK2ERLFOHMLEZIRO WA, o7 (B4E).
— 5 K TR mEAEX (82.4%) A QHE X
(88.9%) 1ZHN4.7T%IKL, HEAEIZL D bT I
EIRAL KO EARE X 7,
5.CSvVdO 70— CLHEERY ORI
CSVAd gL -F 7o LB LAY

Table 3.  CSVd detection in rosette sucker after wintering.

Cultivars Tested year No. of tested P"r“{“ of
d infection (%)
Senryoumusume 1990 150 61.3
Senryoumusume 1991 30 50.0
Senryoumusume 1992 44 59.1
Ginsui 1992 52 92.5
Ginsui 1993 30 96.7

Data were obtaind after 1 to 2 month grafting.

Tabled4. Loss of CSVd after low temperature storage.

Cultivars Cold storage”  No. of tested Pe“‘e?" of y
h infection (%)
Senryoumusume +* 42 429
Senryoumusume = 41 41.2
Ginsui + 52 84.2
Ginsui - 52 88.9

“ Plants were stored at 2 'C for 30 days.
¥ Cold stored. “Control.
Data were obtained after 2 month of grafting.

1

RT-PCR TH#IE#%, PAGE THH L 724%, Monomer
D22 Dimer 3% 617z, Monomer DIFEHEEF| %
ML 248, MM (Gross 5, 1982 ; Haseloff 5,

1981) &L HETHLEBIND IEEARLL TWE1D,

s ==Y Y% YN Dimer 2 272, Dimer H3k
DT7AT=Z—DFRTTCSVAdDA % — b BHER

N7, ThoDIE 43 Y TLOERERF| % BITL -8
R, TORSKIEDLERET, 1 Y 28 (Gross 5,
1982) & —H L, B6WHOAL -2 35 ) 7R
(Haseloff - Symons, 1981) LRI UCHEEKD & D220
bhhkhotz, FBERHIL, LiILoA X)) 2RL 2
AMOBEIIOWTELE -2, T4hbb, 103FHDE
N, AX¥28orr=ry (G) »5¥ v Y (0
IZhD, 4 FBHOBEESR 7T (A) 55
Lo(U) 12, ZhThBHBRL T (B4X).

£z =

FEHEETRWE SR CSVA IZ X 3 HREOR AL,
WThEF 7 ORBBEMICIES N TS, ThoDhH
BoOEHIZ, Bi2 0 OB ASFEE IR T, FEKH
N2 o BERAENIBENEr 2L ELOND,
CSVAREORAIZ, MBIZEVWTEHEIATED
(f, 1992;f5, 1993 ;3EAE6, 1996; FL 5, 1997),
EARHIZEEL TVWBZLATFHRIRS: (KH,
1988). ABETH4 L 7 CSVd 132, PAGE TIilE# (1t
H, 1988) ® CSVAd L EUCwkE#HETH -7z, 7=, #
BEFOBHERH» S, Gross 5 (1982) MN|EL -4
FUZBOEE (354) LEULTH 7=, BEDIE
D CSVd DIBEEFARE I TV B2, FEED
CSVd DIFEEKIL, 1HES (1996) A REHE Lz
BOFsTRELEZCSVAd E S —B LTV, —H,
FLS (1997) PEGEWME L ZREAREBTRA L 72 CSVd
DIFEBEA—-Z PS5 Y TRILFEIC B6EWHETHD, &
B CSVAd L3 BE 572, ABRTHRAEL - CSVAd 0
HEFNL 254 BEAMBA F) 2L BBRLTWAEN, 20

90

CGGGACTUACUUGUGGUUCCUGUGGUGCACUCCUGACCCUGCUGCUUGGAAAGAAAA AGAAAUGAGGOGAAGAAGUCCUUCAGGGAUCCC

91

180

CGGGGAAACCUGCAGGAAGUCOGACGAGAUCGCGGCUGGGGCUUAGGACCCCACUCCUGOGAGACAGGAGUAAUCCUAAACAGGGUUUUC

181 t

270

ACCCUUCCUUUAGUUUCCUUCCUCUCCUGGAGAGGUCTTCUGOOCUAGCOOGGUCUUCGAAGCUUCCUUTGGCUACUACCOGGUGGAAAC

271

1 354

AACUGAAGCUUCAACGCCUUUUUTUCCAAUCUUCUUUAGCACOGGGCUAGGGAGUAAGCCCGUGGAACCUUAGUUUUGUUCCCY

1 ---change from England type

Fig. 3. CSVd sequence from infected plantlet of ‘Senryoumusume’ in Niigata prefecture. Substitution of England type; 103

base (G—C), 254 base (A—U).
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HREIEBERLLUVEREABRDEDE—HL Tz, 7,
KEDOCSVAd X 103 BHDOER LA XY 2R LBHRL
T, ZhidEREEREL JUBRAKEOREIZIIRS N
hot, TNODHEREM»S, DBETREREL TV
% CSVd OIEREF|IZA XV 2 BRLA -5 ) TH
AERALLTVWED, —FORINBEL 5720 D2
AL FITHPRTVBEELZLONS. §H, KEDOKE
FHIZRAEL - CSVAd REORHHIZ, BEH (Hollings -
Stone, 1973) M Zh LB+ 3L, BEFTKREX IS
RO, BEHOBEL LURMOTFRLLZEDHAT
MR EoT0, ZhoDERBORERIIAHTS
A, 2HEEOBRIZEZZILEELOR, SHRBREE
VEETH, £, FEREICK2EERFIOER, b
AEICE T AEREFNORL 5 CSVd DO HBERY 5310 &
EiZonTd, SHEBHTIVNESSS.

DAEOF 7 RIETRAEFHFHE AT S, K
RickWVT, BRKOLXZEFOHRIZ CSVd DR E R
XEVWIDOBH -7, ZTORERKIE, KEIZE S CSVd
O BRI & WD CSVd OBITHEOVWTAL T
breELIONT, CSVdDEE T, KEBAEIZL-T
ETFT+5ZeMnBIcHM/E SN TNS (Singh 5, 1992).
HoT, XEFOFMMIZE D CSVdDREHBRIZK
THamaegmsmgnetEiohs. EMRICENT,
T O CSVAd BiE#2 6L LT HF DN 60%13
EYRBRET CSVd Rt S hhh -7, RUEEER
CETARMORRIE, 9 AICERL ROENA L&
MULZEDH, 5 AICHEBLZBAICHKRTRAMEE
L7z, ZOM&EIR, KBEORBICL3EDLELIONL.
LH L, CSVd BmbkOR: % s L - £8K& T,
ZOREBERIINTIHABOMBIHE RO ONED 5
7. ZOER»L, XAEHFIZET B REHEHELEOFRITE
WA TR AL, CSVAd DBFEABRKE DL - £RIZE
WO AENZ L REABERTHS ZLATHEI N,
AKEFZRIZH 1T 5 CSVd REOREIZ, ERBICRIET
B3F7IZDARGATVWE, 20728, KERIZX-T
CSVAd DRFEAFIHI Eh TnBZ Ll EALGNE. 2D
728, 1 2 AOIKEBAE T CSVd D+ 45 & B R AT
ERHT 32013 A S TH-72rb LALZVDT,
HIZRANBVETH S,

ETHEEEIZLD CSVd BRHKD 40% B OREE T
HATEETH 5 8GN T3 (Bachleier 5, 1976;
Paduch-Cichal * Kryczynski, 1987). &R TiE, XE
FIZHITB CSVd DRBEU AR L KR, £EHOD
CSVd ERLE I REREN RS, 50~60%DE¥%
LhkbREbd o7 (F3K). ThbOERKI, B
HMEABT2ERTERRA/RONE» 2T, 5, X
EHEOMAIC & 5 MM & CSVd BRI E L O o RETE
PR IR, L L, EEFOLRPIDOVTOERS
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CSVd O+, AEBRTEIEDLNE, 5T,
—7, RWEROHEEEEERICLD, CSVd ATHES
F25Z 30 (1979) Itk TG MIZEh TS,
ZD, HEBMOBOBRBLO HTRIEERT 2RSS
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L LT, BREEEPOTRIZERENIET 5 -0 RERR
DENH S BHRILELPITHERO LS 245 Z LA,
ZOWAMILICEETHSEEELOND,

Dimock (1947) 2 CSVd ORRICIZREHRELH S
LHELTWS, AR TR HBA, TR 4 Lo
TERORFHIBEADON, —F, P~v—AfxTa—’
BLORE T3, CSVARENRE L R0 #esE
BT R RELEL 572, &5, ThoDRETIE
B ERIEMICHZ5 ‘I AL =" PAGE 2k 3
BRETSE CSVAdRHREhAkAro7, ZOESIT, b
AEOF/ BEIZEWT CSVAd T T2 RGEICKEL
EBRNHBILEMNRE NI ST, SHEALIZEZIDF
S BRIZONWT CSVAd BRI T HEELANSL 2 L,
CSVAd IEMMEREERICRII>EHF IS, 7,
CSVd o33 2 AN ENO—D L LT, CSVd KhitE
GREICERTIONEEEIOND,

m =

FEETHED KRGS 7/ SEICRE L RENLET
fEE $abbELObWE, BED 1~2 @B,
ROTZEML A LA Z T CSVADOUEEREL 7.
AL RHEVWEEYRE, BLXUTRNADOKRY T
ZINTIFFLEBEBRKBICE 2B OER, KEH
CSVAIZkB3DTHHEMEL . EWEI»OREL
RREZEN O CSVAd DERLIE, 2 &P 1 mETHR
DHENS0~61%DRXEHENERMTH - 72, HikEE
12X % CSVd DEREEIZOVWTIHRERZEND D, @
LA 10 &S, 5 R CSVAdIEidETHh -7, &
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