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Occurrence of Viruslike Disorders of Tulip in the Field of Japan. Takeshi NisHio, Noriaki
NaGao, Masaaki GoTo, Shigeru KiIMmURA (Yokohama Plant Protection Station), Katsumi OZzAKI,
Nobuhiro Fujii (Fushiki Branch, Nagoya Plant Protection Station) and Kyoko IMao (Tokyo
University of Agriculture). Res. Bull. Pl Prot. Japan 24 : 63-67 (1988).

Abstract: The disorders of tulip have been found in Toyama prefecture at field inspection since
several years ago. The disorders could be divided into 3 groups by symptom type, leaf white
streak (L-WS), flower-bud chlorotic spot (B-CS) and flower-petal fine streak (P-FS). It is not
postulated that tulip breaking virus (TBV), lily symptomless virus (LSV), tobacco necrosis virus
(TNV) and tobacco rattle virus (TRV) are the cause of the disorders from results of ELISA.
However, sap-transmissible virus was frequently isolated to Chenopodium quinoa from tulips

showing the symptoms.
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Grouping of tulip cultivers by symptom types

Symptom type

Name of cultivars

1. Flower breaking ; F-BK

All Gold, Asta Nielsen, Axel Munthe, Blue Parrot, Cassini, Eichleri Clare

Benedict, Electra, Elmus, Fantasy, Gander, Golden Harvest, Hibernia,
Humming Bird, Joan Cruickshank, Malta, Mamasa*, Margaret Herbst,
Merry Widow (3)**, Modern Times, Pandion, Pink Beauty, Preludium,
Prince of Nippon, Renown, Shiunkaku, Sigrio Undset, Tambour Maitre,
Virtuoso, Not-identified (3) )

2. Leaf white streak : L-WS
Renown

3. Flower-bud chlorotic spot
; B-CS

4. Flower-petal fine streak
; P-FS

5. Leaf necrosis; L-N

6. Others

Golden Harvest, Lucky Strike, Malta, Preludium (2), Red Matador,

Allegretto, Cassini, Eichleri Clare Benedict (2), Elmus, Flying Dutchman,
Merry Widow, Murasakisuisho, Pandion, Pink Beauty, Queen of Night

Aladdin, Golden Oxford, Frankfurt, Fringed LiLac, Pink Supreme,
Renown, Not-identified

Aladdin, Angelique, Gerbrand Kieft, Eminent, Flaming Torch
Carlton, Cassini, Gander (2), Eichleri Clare Benedict, Hibernia, Humming

Bird, Paul Richter, Shiunkaku, Sigrio Undset

* Symptomless, but artificially inoculated with tulip breaking virus as control of ELISA.
** Samples of same cultivar were taken from 3 different fields.
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Table 2.

Incidence of tulip breaking virus (TBV), lily symptomless

virus (LSV), tobacco necrosis virus (TNV) and tobacco
rattle virus (TRV) in field growing tulips of different symp-
tom types as determined by ELISA.

Symptom type No. of samples

Detection of viruses by ELISA

TBV LSV TNV TRV
F-BK 100(33) 52(26) 1D 0 0
L-WS 30C 8 1CD 0 0 0
B-CS 58(11) 0 1MW 0 0
P-FS 320 8 0 32 0 0
L-N 13C 5 0 0 6(2) 0
Others 33(10) 0 1M 0 0
Total 266(75) 5327)  6(5) 6(2) 0

( ) : No. of cultivars
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Table 3. Detection of sap-transmissible viruses from field
growing tulips of different symptom types*

Symptom type

No. of cultivars

Detection of viruses

tested by sap inoculation**
F-BK 23 0
L-WS 4 2
B-CS 11 6
P-FS 8 3
L—N 4 4* * ok
Others 9 1
Total 59 16

* Two samples showing same symptom type were taken
from each one cultivar, and were inoculated to 4 seedling
of Chenopodium quinoa (2 seedlings for each sample).

*%

ble virus was detected.

Figures are numbers of cultivars in which sap-transmissi-

Two cultivars out of 4 were confirmed to be infected with

tobacco necrosis virus by symptoms on tulip and C. quinoa,

and ELISA.



66 BHYEFTAERRRS

#o4 5

L-WS, B-CS, P-FS 2 1 7o bH I hic Yy
AR, BEE1EYC ) BERELTOLEDOR
R AEIE- e (Fig. 4, 727, RBEREOHELR
— Tk, BHIRL YA A AR—FETHENE)D
IR TH B,

z =

1697, EORM» D TBV Bk L E 2 bhi F-
BK # 1 7O bk, ELISAIC L » THD#EHK
(52/100) 75 TBV i & h, Zhbofkil TBV
R LT Z EX RS, D ELISA Ik
% TBV O SRIGHEBIEER & Bbhie s, TBV &
P o — ) » TEIEMBOEBHERFE(—2001C X »
T, ELISAfEiAELSETTH 2 &EAMbATED
(DERKS et al., 1982), AHBRTHHHIC X 5 EPEN
HotcbDHEEINI, ¥, L-N 2 1 7DDk
Howx, ELISAR I O s3a—-) v 7EEDRE» D
TNV ICRELCWB b0 &L Bbhi,

=7, BURTTY AL ABERE LCRIBEE -
T35 L-WS, B-CS, P-FS# 1 7 Db b1,
ELISATC1# (RE“F—AF v =2 }7; i
B 25 TBV MR H S hic s, flih biksl
TBV Mt & hd, chbsof#El TBVIZX 540
LirEZH, ¥z, B-CS 2 4 7 CEC L HE R E
A 7 RT “HIKE” DD DN BB X 5 BHEZE T
L, Oy A ABRFRELEE IRk - T,

C. quinoa ~DHHEERERBR T, FBK #2414 70
AEERTRENDIEE YA L AR &EhT, L-

WS, B-CS, P-FS % 1 7 DiF#x R+ REOH 48%
A1/2D b v A A ARBH Ehic, 2D Enb, C
quinoa CHBEERTHE IV AL A L Z U BRE &M
LrDBRBHH LD EBbhi,
SDEZAVANART IR TERVOT, 514,
BEBEYRERE Y s CHTEERT L L, IO
DEETANARDF 2 —) v T~ORLERIC Y 5HEM
OHBRBRIL L - T, KV A ALAFEROERY
BA S L7z,

51 B X ®

Asjes, C.J. and E.ELBERTSEN (1982) Tulpem-
ozaiekvirus in tulpen-—de symptomen en het
ziekzoeken. pp. 40.

CLARK, M.F. and A.N. Apams (1977) Characteris-
tics of the microplate method of enzyme-linked
immunosorbent assay for the detection of plant
viruses. J. gen. Virol. 34 : 475-483.

DeErks, A.FLM. and CJ.Asjes (1975 Lily
symptomless virus in tulip. Neth. J. Pl. Path. 81:
14-21.

DErksS, A.F.LM., JENNY L. Vink-van den ABEELE
and A.R. Van SCHADEWIJK (1982) Purification
of tulip breaking virus and production of antisera
for use in ELISA. Neth. J. PL. Path. 88: 87-98.

WEBEX - R /AR KeEHeE Q97D H
HEF = —V » 7 X h 58 X i tobacco necrosis
virus. fERFBTER 14 17-23.

T (1986) 72 —V » 7THIEHEEL DL
5, HEBHEYEIEAR 297 3.



1988 4 3 PHRED @ HAREF 22—V v 7IFBE LY A L AREIE

Symptoms in cultivar ‘Lucky Strike’. (L-WS type).

Fig. 2. Symptoms in cultivar ‘Murasakisuisho’. (B-CS type).

Fig. 3. Symptoms in cultivar ‘Renown’. (P-FS type).

Fig. 4. Necrotic local lesions in Chenopodium quinoa causing by sap-transmissible virus from cultivar
‘Murasakisuisho’.



