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Production of Virus- free Bulblets from Callus Induced from Scale Culture of Lilium longiflorum ‘Georgia’
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Summary

When Lilium longiflorum ‘Georgia’ callus was induced from bulblet-scales in MS (Murashige and
Skoog, 1962) medium supplemented with 5.0 4 M picloram, callus growth was more vigorous in liquid
than on a solid medium. When the calli were transplanted to MS medium and 1/2 MS (half strength
inorganic elements and full strength MS organic elements), the frequency of shoot formation
(percentage of callus regenerating shoot and number shoot per callus) was higher in the solid than in
the liquid medium. However, the shoot forming capacity decreased as the number of subculturing was
increased. Bulblets regenerated from subcultured calli were stored at 4 °C for 8 weeks and then
transplanted to soil. After a 6-month cultivation in soil, when scaly leaves were indexed for viruses,
the number of infected bulblets decreased in those regenerated from calli subcultured five times.
Cucumber mosaic virus (CMV) was not detected. The addition of antiviral chemicals (DHT, ribavirin)
in the regeneration medium (MS medium without growth regulators) had little influence on the rate of
shoot regeneration from calli but increased the rate of virus-free bulblets. The addition of 50 uM
DHT eliminated CMV and LSV effectively to reduce infection rate of bulblets to 19% even after 6-
months cultivation in a greenhouse.
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Fig. 1. Relative callus growth rate of L. longiflorum ‘Georgia’
subcultured in liquid or on solid MS medium supple-
mented with 5.0 M picloram. The ratio of fresh weight
in subculture to that at the starting of subculture.
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Table 1. Effect of MS - strength, NAA and BA concentration on shoot regeneration from calli subcultured different times
in L. longiflorum ‘Georgia’,

Component of regeneration medium

Percent of shoot regeneration

MS medium NAA BA
strength (uM) (M) First subculture Third subculture Fifth subculture

172 0 0 126 £ 1.9 (1.8 £ 1.2y 10.3 £2.0(2.0 £ 1.5) 0
0.5 0 88.7+53(4.7%£14) 539+44(45x24) 352+45(14£1.0)

0.5 0.05 126 £05(1.2£0.7) 68+ 1.8(1.1£04) 0

50 0 55£1.705x04) 0 0

5.0 0.05 0 0 0

1 0 0 0 0 0
0.5 0 53.9 = 9.7 (1.8 + 0.9) 373+ 66(1.5 12) 273+ 82(0.7 = 0.4)

0.5 0.05 0 0 0

50 0 76£09(1.0x0.7) 0 0

5.0 0.05 0 0 0

% Calli were cultured for 10 weeks. Each treatment consisted of 4 flasks, each flasks contained 7 calli.
¥ Values indicate means * standard error. Parenthesized figures represent the regenerated shoot/ number of clump cultured callus.

WAREEHD & RIRRICHEEE 1, 3 & SElO AV AIcERITIE
LAENRL, 40~50% DHEFER AR L. %K 1B AV
23 ZDHHERE L, SHMBROMAERIZH 140%
T, B D A )V R EHA~Eh - 7. B 3EB LTS
Ho AW ZiE0TFh s SERLUBERNEPIICED, &
B3R 6 AMBICIZEAEELLE.
2) ¥a— bER

Ya— VOBERBLITIAN LD DFE Y 2 — b
Hit, WTFho NAAE BAOHARIZE LTS 12MSE
TR LUIANVIDBMSERTERE LD EHRE
otz (B1%E). 2 0.5M uNAA BRI Tl &
a— MERENE L, 12MSEHTIL 88.7% %R L 1-.
O ETORBRBRIIMABSZOANVZIZENTD
ek o @Eh o7, LU, RENE 3 LT
BRRIZETFT L, B SEOANVZATIE352%TH 7. &
512, 0.05 M BAZFRM L TIZ Y 2 — MEERRIZ
KEIETL, OIRERTH 12.6% &7 - 7.
Ao >N TENERX &b ¥ 2 — MEKFIR
&L 75, B SEID A IV ZTIE 0.5 uM NAA @ B
MEDOATY 2 — bHEEE O,
2HMOANVREIFMEHTO Y 2 — FERK
DHT & ribavirin % 5 & 50 UM £ h £ hFn L B
B THEE U ANV RIZERNX ERBEICY 2 — P
Egkah, FoRIHTholBXickTd 70% L E
THhot (B2K). HNAYLDFEEY 2 — MULE
BMX X O FEICZ D -7,
3 BEFHEMIMNLCOIANIBY

Dk L znoBELELFH
BE~ABELTOr AR L FRICBY A1V X
OHEAAE L. 3@EDOY 1L X (LSV, TBV-L &
CMV) 0Bl TR X hic FEREEHO 7 1 VA DK

100 t

: Rate O Number 10

80
60

20

Rate of shoot regeneration (%)

Average number of shoot per callus

Control

S5uM 50 uM 5uM
DHT Ribavirin

Fig. 2. Rate of callus with shoot and average number of shoots
per callus in the first subcultured callus of L. longiflorum
‘Georgia’. The calli were cultured on 1/2 MS medium
with or without (control) DHT and ribavirin. All treat-
ments included 0.5 £ M NAA.
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Table 2. Detection of viruses in bulblets regenerated from subcultured calli of L. longiflorum ‘Georgia™.

Number of virus - detected bulblets’

Callus  No. of bulblets  Total no. of virus-
subculture  examinated  detected bulblets (%) 1. TBV-L LSV+ LSV+  TBV-L+ LSV+TBV-
SV v MV TBV-L CMV CMV L+CMV
First 23 15 (65.2) 5 1 1 4 0 1 3
Third 30 18 (60.0) 11 2 1 2 0 2
Fifth 13 4 (30.8) 1 0 0 3 0 0 0

* Virus detection was made using scaly leaves 6 months after transplanting to soil.
¥ LSV, lily symptomless virus. TBV - L, tulip breaking virus - lily. CMV, cucumbe mosaic virus.

Table 3. Detection of viruses in bulblets regenerated from calli of L. longiflorum ‘Georgia’.

Antiviral compounds

Detection of LSV and CMV

Bulblets at the end of in vitro culture

Bulblets grown in a greenhouse for 6 months

DHT ribavirin
(«M) (£M) No. of Total No. of Total
bulblets LSV CMV LSV+CMV infected(%) bulblets LSV CMV  LSV+CMV infected(%)
0 28 6 4 15 25 (89) 24 9 8 1 18 (75)
5 0 22 6 0 0 6 (22) 20 4 3 8 15 (75)
50 0 24 6 0 0 6 (25) 16 3 0 0 3(19)
0 5 16 3 2 1 6(37) 16 4 0 6 10 (63)
0 50 24 3 4 2 6 (25) 24 4 5 3 12 (50)

? Calli were cultured on 1/2 MS medium with or without antiviral compounds for 8 weeks.

HEERTROZNEFEREED 19% TH - 7c.
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