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Tulip virus X isolated from tulip imported from the Netherlands under post-entry quarantine.
Yuji FuptwARrA, Norihiko SAITo and Shigeru KIMURA (Yokohama Plant Protection Station. 5-57,

Kitanaka-dori, Naka-ku, Yokohama 231, Japan)

Abstract :

Res. Bull. P1. Pro. Japan 30: 99-103 (1994).

Tulip virus X (TVX) was isolated from tulip “Parabole” imported from the Nether-

lands in 1990 under post-entry quarantine at Niigata prefecture in Japan. The virus was
identified on the basis of symptomatology in indicator plants, particle morphology and physical

and serological properties.
Key words: tulip, tulip virus X

& L & <

1989 ERKICA T > > SEA S, FTIRRA Thast
MEROF 22—V v 2, ZZEEITYA 7ERKE
EULIHBER SN, HERE» S 7 A VA 2575
L, FIExZRAATER, tulip breaking virus, tobacco
necrosis virus O, Chenopodium quinoa 14 5 e
TERETHRED R YA NV AWEERLELTWSZ
EHHEAL Tz, CORFDVANADREZITo/2E
25,4 FY AO—EHIRO A TREREDO D 5 tulip
virus X (TVX) (MowaAT, 1982 ; MOWAT, 1984) T
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7273w 724 £ A Scottish Crop Reserch Institute @
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Table 1. Symptoms on test plants
Plant Inoculated leaves Systemic
Aizoaceae
Tetragonia expansa Cs
Amaranthaceae
Gomphrena globosa NS
Chenopodiaceae
Beta vulgaris CS CS, CRS
Chenopodium amaranticolor CS, NS CS, VC, Mot, LP
C. quinoa CS CS, CRS, Mot, Mal
C. murale NS NS, Mal, TN
Spinacia oleracea (CS) +
Cucurbitaceae
Citrulus lanatus (Watremelon)
cv. Kinzan — _
Cucumis sativus (Cucumber)
cv. Suyo (+) -
Cucurbita maxima
cv. Miyako — -
Cucurbita moschata
cv. Kongo — _
Leguminosae
Phaseolus vulgaris — —
Pisum sativum (+) —
Trifolium hybridum — —
T. pratense — -
T. repens - —
Vicia faba (+) -
Vigna sinensis
cv. Kegon-no-taki + -
Solanaceae
Lycopersicon esculentum
cv. Rutgers — —
Nicotiana benthamiana + -
N. bigelovii (+)

N. clevelandii
N. glutinosa
N. rustica

N. tabacum
cv. Ky 57

cv. White Burley
Petunia hybrida
Physalis flovidana

CS: chlorotic spot, CRS : chlorotic ringspot, NS : necrotic spot,

TN : top necrosis, Mot : mottle,

Mal : malformation
+ : symptomless infection, — :

VC: vein clearing, LP: line pattern,

not infected, ( ) : sometimes infected
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Hifs C. quinoa EHEEIZ 0.01M EDTA % & 2 0.067
M V) v EEERR (pH 7.0) %0z TERETL, KH
WLOEER, EEIc8y E (W/V) oRYVzFL >
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av—¥ g v (MILNE and LUISONI, 1977) 12 &Y
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Fig. 1. Electron micrograph of virus particles in
the dip preparation of infected
Chenopodium quinoa. Bar represents 200
nm.
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0.02 M V » kR EEAEA (PBS), 0.8% %X, 0.
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TORIANADREEZHE LIz L 25, MEVER
70°C~75°C, MitAs M 107°~10-1°, 20°C TDIfRF
iz 40 HA ETH - 7z,

—

Fig. 2. Length of 233 virus particles in leaf extract from Chenopodium quinoa.
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C. quinoa FEREZHWTDIPEIC LD 2% U v ¥
Y7 A7 B (PTA, pH5.0) TAH T 4 7HMOLE
BHBIZE U - HER, O WKL TS REIZ s ni: (Fig
1)6233 FiFIZ DWW T Z DR A HIE L 7-FE, 415 nm
5 550 nm 2434 L, E—72 13 490 nm 2> & 505 nm
W2 dH-ote (Fig.2), Hfifb 7 4 v 2 3 E % LAEMMLI
(1970) D HEEIZHFEBR ) 7 7 VIV 7 2 R &7 )VESIKE)
BITo TeHER, Mty NI B EEZ SN D BABR N
YR 1 RSN, 2D TRIFH 22,600 ¥ v b >
TH-7: (Fig.3),

KA VAL W.P. MOWAT B+ 5508221072
TVX Pl O Kt # S BBEHE TN 25, K
Y AV ZRCF IR TVX HLIE I &4 S e 23,
potato virus X (PVX) i T3 < vz v - 7z (Fig.
4)o TFEIL KD AV AHUME I, P 1 mlic C.
quinoa FE1g ORI %z, 37°C I« 2 & %,
15,000 rpm T 20 433050 24T 5 BRAE % 3 [El#g D iR

45kd —

29kd —
24kd —

20.1kd —

14.2kd —

Fig.3. SDS-PAGE of viral coat protein. Lane 1,
marker proteins : egg albumin (45 kd), car-
bonic anhydrase (29 kd), trypsinogen (24
kd), trypsin inhibitor (20.1 kd), a-lactal-
bumin (14.2 kd) ; Lane 2, viral coat pro-
tein.

Fig. 4. Immunoelectron micrograph of NP parti-
cles decorated with TVX antibodies and

nondecorated PVX particles. Bar repre-

sents 200 nm.

U7z (he, fME) &, 7 74 ¥ v 7 a7 4 > A-MAPS
II*v b (BIO-RAD #) k9 IgG 2ffifb L7z, Z
D IgG B TVX FilE L fifb~ 4 v A #FK 7 )V
NEBEGE CRIG S B iR, T 2 1 Aok
wEELCK (Fig.5),
INETREFa—)y WL T LI ENMEIN
TWaD RO Y A Vv AIIE, Potyvirus 7V —70
tulip breaking virus, Carlavirus 7 )V —=7 O lily
symptomless virus (BRUNT, 1979), Potexvirus 7'
W—70 TVX, PVX (MOWAT, 1982) U Clostero-

Fig.5. Reactions in agar gel double diffusion test.
Wells contain 1: purified preparation of
NP. 2: TVX antiserum. 3: antiserum
to NP.
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virus 7' )V — 7O tulip severe mosaic virus (ASJES,
1984 ; ERE S, 1988) »5H %,
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5FEH» 5 Potexvirus 7V —7FRET 2 EZ 6N
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TEME, MY NV EOSTEEN TV OHE &
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EMBAERY A VA% tulip virus X ERIE L 72,

MowaTt (1982) &, TVX MF 22— v ZOIEFHFI
WEMEOLM, BCEAPOBRRHEL 2 ZW/EHT &
LTWw3, SEEXRTVANVAEZFRLUITF 2—) v E
Kix, K7 A V2D, tulip breaking virus XU
tobacco necrosis virus i EEEE L TWwiziz o, K
ANADF 22— v L TOERIERTE Lo
1zo BIE, Fa—V vy I \HREREBLITY, ZOZE

PREPCTH D, £z, SEIERLHMEZ AW
HERERC OV TLRATTH 5,
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