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Occurence of Viruses in Lilies (Lilium spp.) in Highland Areas and
Their Detection by One-step RT-PCR
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This study was carried out to examine the incidences of virus diseases in lily plants cultivated in highland areas,
and to develop an effective detection method. Viral symptoms on lilies in the highland areas were differentiated
into mosaie, crinkle, mottle, stripe and line pattern. The distribution of symptoms on infected plants was 43.8%
of mosaic, 29.2% of crinkle, and 10.9% of mottle symptoms. Six viruses such as Lily symptomless virus (LSV),
Cucumber mosaic virus (CMV), Lily mottle virus (LMoV), Lily virus X (LVX, Potexvirus), Tubacco mosaic virus
(TMV, Tobamovirus), and Tabacco rattle virus (TRY, Tobravirus) were detected from the infected lilies. Infection
rate of Lilium oriental (cvs. Casablanca and Marcopolo) was 2~4 times higher than that of L. asiafic (cvs. Solemio
and Prato). Virus detection on lilies by one-step RT-PCR (by using reverse transcription and polymerase chain
reaction simultaneously) was more rapid and reliable than by the conventional RT-PCR method.
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Fig. 1. Various symptoms on lily leaves naturally infected by various viruses in highland areas (Daekwallyong and Wangsan, Korea).



157 - 399

[oo}
N

2 AZ volumne 100 plE ZA3AL) o) Bk
42°C 455, 94°C 28-30%, 1 cycle; 94°C 1%, 55°C 1
72°C 13, 35 cycle; 72°C 10%, 1 cycle®] RT-PCR<=
, RT-PCR 2HE-& agarose gelllX] A719F5 2=

Hu

s e o o)
o >

o

o

e

UE blolE &9 WA, X HH, FiHe] v
A E7LE Ao g 5~10€9 AAF T vlojgl s o F
B7AAE BAEE 7RI A3}, nlelgl2e Aol o
Farch 53] 2ol Fo] 438%% /M Bl &
zagon, 24 S4E 292%, HEWH FAE 109%
o, o] Folx A eI & d(line patterm)= F
FHATHFig. 1). BA0|Z 34L& of, BE R AT T
Aoz FRI £ Qded U 2xelm F4L 3}
T 247 e OE A4 BgHeE vede 7
27} AT BRHow wWAo BFHW Yo 71Foe
=50 9F=Ae olg g Ade © 51998)9] 2
o} 7ok}

v o] npolglae o)A Z4ke] H9 LSV 45.5%
9} LMoV 40.9%= ZAARHANL, FES54L LMoV 55.6%,
LSV 33.3% 2 CMV 11.1%2 JYeldorn, HEQde
LMoV7} 85.7%%} LSV 143%% 7 &= AthFig. 2). w

—_

- ARE - F5E - 5 - AR - F

| musv OLMoV ocmv |
100
.80 F
R
D
E 60
c
2 40
[%3
2
£ 20
Mosaic Crinkle Mottle Yellowing

Fig. 2. Distribution of Lily symptomless virus (LSV), Lily mottle
virus (LMoV), and Cucumber mosaic virus (CMV) according to
typical symptoms on lily leaves cultivated in highland areas (Dae-
wallyong and Wangsan).
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Table 1. Morphological characteristics of viruses isolated from lily leaves with various symptoms and their corresponding virus species

Symptom Particle shape Particle size(nm) Corresponding virus®
Symptomless Flexuous 60013 LSV (Carlavirus)
ymp Isometric 28~30 CMYV (Cucumovirus)
Isometric 600>< 13 LSV (Carlavirus)
Mosaic Isometric 28~30 CMYV (Cucumovirus)
Rod 300~400<18 TMV (Tobamovirus)
Flexuous 60013 LSV (Carlavirus)
Mild mosaic Isometric 28~30 CMV (Cucumovirus)
Rod 300~400<18 TMV (Tobamovirus)
Flexuous 600~700>< 13 LSV (Carlavirus)
Severe mosaic Flexuous 900<11 LMoV (Potexvirus)
Rod 180~200X20 TRV (Tobravirus)
Rod 300~400< 18 TMYV (Tobamovirus)
Flexuous 600~700<13 LSV (Carlavirus)
Crinkle Flexuous 900%11 LMoV (Potexvirus)
Flexuous 400~500><13 LVX (Potexvirus)
Mottle Flexuous 60013 LSV (Carlavirus)
Flexuous 900X 11 LMoV (Potexvirus)
Line pattern Flexuous 600> 13 LSV (Carlavirus)
p Isometric 28~30 CMYV (Cucumovirus)

2 LSV: Lily symptomless virus; CMV: Cucumber mosaic virus, TMV: Tobacco mosaic virus; LMoV: Lily mottle virus; LVX: Lily virus X; TRV:

Tobacco rattle virus
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Fig. 3. Infection rate of viruses by using the visual inspection of
Lilium oriental cv. Casablanca cultivated in highland areas (Dae-
wallyong and Wangsan) in July and September.
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Fig, 4. Infection rate of Lily symptomless virus (LSV) and Cucum-
ber mosaic virus (CMV) detected by ELISA in Lilium oriental cv.
Casablanca cultivated in highland areas (Daewallyong and Wang-
san). Values in parentheses indicate the total infection rate of each
area.

Table 2. Infection rate of viruses in Lilium oriental hybrids and L.
asiatic hybrids detected by ELISA

Infection rate (%)

Cultivar
LSV*? CMV LSV+CMV  Total
Lilium oriental
cv. Casablanca  11.7 8.3 1.7 21.7
cv. Marcopolo  30.0 6.7 10.0 46.7
L. asiatic
cv. Solemio 3.3 0 6.7 10.0
cv. Prato 10.0 0 0 10.0

*LSV: Lilium symptomless virus; CMV: Cucumber mosaic virus.
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Fig. 5. Detection of Lily symptomless virus (LSV), Lily mottle virus
(LMoV) and Cucumber mosaic virus (CMV) in Lilium oriental cv.
Casablanca by one-step RT-PCR through agarose gel electro-
phoresis of RT-PCR products produced by using RNA templates
isolated from lily leaves. M: size marker (1 kb ladder), 1: LSV, 2:
LMoV, 3~5: CMV.
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Fig. 6. Detection of Lily symptomless virus (LSV) (A) and Cucumber mosaic virus (CMV) (B) with various symptoms in Lilium oriental
cv. Casablanca by RT-PCR. Agarose gel electrophoresis of RT-PCR products produced by using RNA templates isolated from leaves of
Lilium oriental cv. Casablanca. M: size marker (1 kb ladder). A) 1: symptomless, 2: mosaic symptom, 3: crinkle symptom, 4: mottle
symptorm, 5: stripe symptom, B) 1: positive control, 2: symptomless, 3: mild mosaic symptom, 4: severe mosaic symptom.
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