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Elimination of Lily Symptomless Virus by In Vitro Scaling and Reinfection Rates
under Various Culture Conditions in Korean Native Lilies

Min Hui Kim';', In Sook Park"', Kyeung Il Park, Wook Oh*, and Kiu Weon Kim

Department of Horticulture and Life Science, Yeungnam University, Gyeongsan 712-749, Korea

Abstract: The lily symptomless virus (LSV) is the most common virus in Korean native lilies and causes various types of damage
to overall plant growth. This study was carried out to investigate the elimination rate of the LSV by the in vitro scale culture
(scaling) method in Korean native lilies and to test reinfection rates of the LSV under several field culture conditions of bulb
production. Four Korean native lilies (Lilium dauricum, L. distichum, L. lancifolium, and L. maximowitzii) were used and their
scales were cultured in vitro for micro-scale formation. The micro-scales were subcultured repeatedly using MS culture medium
supplemented with 30 or 90 g-L'1 sucrose. The culture conditions were 24 umol-m'z-s'1 PPFD with 16 hour daylength using
fluorescent lamps and maintained at 22 + 2°C. The virus-free bulblets were grown for one to three years in the greenhouse
and transplanted to the field in October or March. Virus infection rates were investigated by direct tissue blotting immunobinding
assays and measurement of chlorophyll and protein contents. Virus-free plants could be obtained from the 5th subculture of
micro-scales in L. lancifolium and L. maximowitzii or from primary culture in L. dauricum and L. distichum. LSV-free plants were
reinfected during bulb production in the field. Reinfection rates were higher at older bulb ages and under higher planting density.
The plants planted in October and at inland Gyeongsan had higher infection rates than those planted in March and at coastal
area Pohang. The reinfection rate of L. maximowitzii was higher than those of L. dauricum and L. lancifolium. The LSV-infected
plants had lower chlorophyll contents and unchanged protein contents compared to virus-free plants.

Additional key words: Genus Lilium, in vitro scaling, micropropagation, subculture, virus-free bulb
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polymerase chain reaction(RT-PCR) 418 0|85 4= Qlt}
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Fig. 1. Annual changes in monthly averages of daily mean temperature (DMT, A), relative humidity (B), daily minimum temperature
(C), and daily maximum temperature (D) during the experiment period from 2006 to 2010 in Gyeongsan and Pohang, Republic
of Korea. Data were collected from the website of Korea Meteorological Administration (http://www.kma.go.kr).
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mother plants and plants obtained through in vitro culture
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standard errors. *Significant difference at p < 0.05 between
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Table 1. Effects of serial microscaling in vitro on infection rate of lily symptomless virus (LSV) in Korean native lilies.

LSV infection (%)

Source of plants materials

L. dauricum L. distichum L. lancifolium L. maximowitzii
Mother plants 100 100 100 100
in vivo scaling 100 100 100 100
Primary culture 0 0 80 90
1st subculture 0 0 74 85
2nd subculture 0 0 45 58
3th subculture 0 0 22 31
4th subculture 0 0 2 11
5th subculture 0 0 0 0
LSD (5%)” 26.3 22.6 17.2 14.8

"Significant at p < 0.05 by least

significant difference (LSD) test.
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2. Effects of source of plant materials and planting time (autumn or spring) of bulblets or bulbs on infection rate of

lily symptomless virus (LSV) in 3 species of Korean native lilies.

] Planting LSV infection (%)
Sources of plant materials Ty
time L. dauricum L. lancifolium L. maximowitzii
Bulblets through tissue culture Autumn 33 & 0d 6.7 e
Spring 1.7 d 0d 72 e
1-year-old bulbs through scaling Autumn 7.6 d 138 ¢ 254 d
Spring 6.1 d 13.0 c 239 d
2-year-old bulbs through scaling Autumn 40.0 b 349 b 785 b
Spring 26.5 ¢ 286 b 65.8 ¢
3-year-old bulbs through scaling Autumn 56.0 a 56.2 a 96.2 a
Spring 422 b 344 b 769 b
Significance
Source of materials (A) x o kK
Planting time (B) * * *
A X B * * *
“Autumn : October 20; Spring: March 31 of the next year after chilling treatment.

YDifferent letters within columns indicate significant differences based on Duncan’s multiple range test at 5% level.

* ok ook

* Significant at p < 0.05, 0.01 or 0.001.
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Table 3. Effect of bulb age and planting distance on lily symptomless virus (LSV) infection of Korean native lily bulbs planted
in two cultivation regions (Gyeongsan and Pohang) on October 20.

LSV infection (%)

Bulb age Planting
8 distance L. dauricum L. lancifolium L. maximowitzii
(year)
(cm) Gyeongsan Pohang Gyeongsan Pohang Gyeongsan Pohang
1 5 x 10 12.2 fg* 9.8 fg* 25.0 de 20.2 de 284 f 259 f
10 x 10 16.7 fg 10.6 fg 21.7 def 19.3 def 311 f 23.0 f
10 x 15 10.8 fg 9.4 fg 18.4 def 20.3 de 326 f 19.8 f
15 x 15 89 g 59 g 15.3 ef 102 f 21.0 f 19.7 f
2 10 x 10 62.5 ab 571 b 35.0 bed 30.5 cd 81.9 cde 80.6 cde
10 x 15 34.4 de 43.8 cd 31.2 cd 294 cod 81.2 cde 81.5 cde
15 x 15 429 cd 21.6 ef 30.0 cde 28.7 cde 78.0 cde 68.3 e
15 x 20 37.6 cde 23.8 ef 21.6 def 19.0 def 90.6 abc 71.2 de
3 10 x 15 725 a 60.6 ab 52.7 a 489 ab 100.0 a 84.9 bcd
15 x 15 60.0 ab 31.7 de 35.3 bed 30.8 cd 96.5 ab 78.5 cde
15 x 20 40.6 cd 39.4 cd 35.0 bcd 29.0 cde 98.8 ab 79.1 cde
20 x 20 51.2 bc 49.1 bc 40.6 abc 29.8 cde 88.0 abc 75.5 cde
Significance
Bulb age (A) Hokok *k sk
Planting distance (B) * * *
Growing area (C) * NS x
A X B * * *
A xC NS NS *
B x C * NS *
A X B X C * * *kk

“Different letters within columns indicate significant differences for a species based on Duncan’s multiple range test at 5%

level.

NS, * % %4k

" Non-significant or significant at p < 0.05, 0.01 or 0.001.
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