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Micropropagation of Lillium Oriental Hybrid ‘Casa Blanca’ using Bulblet
Sections with swollen Basal Plate in Bioreactor

HAN, Bong Hee" - YAE, Byeong Woo - GOO, Dae Hoe
Herbaceous & Bulbous Crops Floriculture Division, National Horticultural Research Institute, RDA,
Suwon, 440-310, Korea

Abstract A series of studies were carried out to establish micropropagation system, using airlift bioreactors (ebb &
flood type, 5 L), of Lilium oriental hybrid ‘Casa Blanca’. The buiblets with swollen basal plate were formed from
bulb scales, then proliferated to bulblet clusters with swollen basal plate. Finally normal bulblets were formed from
the sections. Bulblet formation and proliferation with swollen basal plate were not accomplished entirely in liquid
culture of 5 L airlift bioreactors, but leafy bulb scales grew vigorously. Bulblet clusters with swollen basal plate were
proliferated by periodic immersion culture. Bulblet proliferation was not affected by light, but scale leaves grew
under light. MS medium containing 2.0 mg/L benzyl adenine (BA) and 0.3 mg/L indole acetic acid (IAA) was
favorable to the bulblet proliferation with swollen basal plate. In liquid culture of 5 L bioreactors, bulblets from bulblet
sections with swollen basal plate grew vigorously on MS medium with 70 g/L sucrose. It was effective for bulblet
growth to replace the new medium after 8 weeks in culture during 16 weeks of cultural period. 15 g injection of
bulblet sections as a cultural material was suitable for bulblet growth in 5 L bioreactors.
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Figure 1. Bulblet clusters growing in a ebb & flood type bioreactor.



Figure 2. Bulblet clusters with swollen basal plate produced in ebb
& flood type bioreactors.
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Table 1. Effects of culture conditions, and BA and IAA on the proliferation of bulblets with swollen basal plate from the bulblet sections with
swollen basal plate in Lilium Oriental Hybrid ‘Casa Blanca’ by using 5 L airlift bioreactors” after 8 weeks in culture.

Culture Treatment No. of bulblets Length of leafy bulb Total bulblet fresh Development of
_ cgr}dition mg/L /explant scales (cm)/explant wt.(g)/explant swollen basal plate”
Lightw B’i 101.3\ 00 3.6 ab* 49b 0.42b ;
Bf_‘ I2A(3% 03 44a 53b 0.55 ab +++
Bf_‘ ISA(L 03 34ab 7.1a 0.48b +++
B‘:’ 11122 03 30b 51b 0.54 ab +++
Dark B‘i‘ IOA(L 00 32ab 26¢ 0.49b -
Bi‘ IzA(L 03 300b 27c¢ 0.70 a +++
B/:ISAOA 03 22b 28¢ 0.50b +++
B‘jllp?f 03 30b 27c 050D +++

“Medium was supplied for 10 min. at 6 hour intervals a day.
YVisual quality: - = poor, +++ = good.

*Mean separation within colums by Duncan’s multiple range test at 5% level.

¥About 40 M - m”

- sec” of fluorescent light under 16 hour photoperiod.
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Table 2. Effect of culture materials and sucrose concentration on
the growth of bulblets from bulb scales and bulblet sections with
swollen basal plate in Lilium Oriental Hybrid ‘Casa Blanca’ in
liqud culture using 5 L airlift bioreactors” after 16 weeks in culture”.

Table 3. Effect of medium exchange time on the growth of bulblets
from bulblet sections with swollen basal plate in Li/ium Oriental
Hybrid ‘Casa Blanca’ in liqud culture using 5 L airlift bioreactors”
after 16 weeks in culture’.

Cult S No. of Fresh wt. Diameter
RO ( “frl‘j.sf; bulblets  of bulblets  of bulblet
atena & Jexplant (g/ea) (mm/ea)

30 1.0a" 0.73¢ 10.8d
50 1.0a 1.69 cd 154 bc

Bulb scale
70 1.2a 2.01 bc 14.1 bed
90 1.0a 1.30d 15.3bc
30 1.0a 149 cd 149 bc

Bulblet section 50 [2a 2.36 ab 17.6 ab

with swollen

basal plate 70 I.la 278 a 193 a
90 1.0a 1.72 cd 13.7 ¢d

“Air was supplied 200 mL - min.”" in 5 L airlift bioreactors.

YMS medium was containing 1 g/L activated charcoal.

*Mean separation within colums by Duncan’s multiple range test at
5% level.

Figure 3. Airlift type bioreactor for bulblet growth.

o} el Al MSHIA]ANA sucrose FE7t 7 EFE AP
A= vlgsld Z7tsldow 90 g/l ®== 120 g/L¢] sucrose
7F A7HR A Ao &S AS F APAT A
= 2ol & YeR R eokthy B 7819 T, Niimi9} Onozawa
(1977 = L. rubellum ] g koAl 40 g/ sucrose?} At
Tl 7 F3%eH, sucrose 80~120 g/Lol| A AprF-Al

Medium  No. of bulblets  Fresh wt. of Diameter of
exchange times  /explant bulblets (g/fea)  bulblet (mm/ea)
8 1.1a" 295a 205b
4 10a 2.65 ab 19.7b
2 10a 2.74 ab 264 a
1 10a 206b 18.2b

”Air was supplied 200 mL - min.”" in 5 L air-lift bioreactor.

*MS medinm was containing 1 g/L activated char coal and 70 g/L
sucrose.

*Mean separation within colums by Duncan’s multiple range test at
5% level.

F7rto v Atee ZAstATtr & sucrosed] &
7b oA AL JAHL AHHdE SHHEGA
et 2 AEAAME sucrose 70 g/L7F H7HE iAo
A ABigzt 7t A ololA glo] Axte} o9 {ARS
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2 SFF 72 iAol o] 8-k (Lim et al. 1998). 8j%|
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T2 AEFHY Fud E AFEUREAEA e sy
A ztglc} (Takayama and Misawa 1979; Niimi
and Onozawa 1979; Lim et al. 1998).

A4 Mt RAACE As e 2AEE 23St o)
Axg e G HESAT F, ARsL vuie A7
HAAE sucrose 70 g/L ot B3 1 g/L7} A7 wiA]ol A
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Figure 4. Bulblets produced in airlift bioreactors.

Table 4. Growth of bulblets from bulblet sections with swollen
basal plate in Lilium Oriental Hybrid ‘Casa Blanca’ affected by the
amount of inoculated materials in liqud culture using 5 L airlift
roreactors” after 16 weeks in culture’.

FW.(g) of

inoculated Mpltiple Fresh wt.(g) Freshwt.of Diameter of
materials times fexplant  bulblets (g/ea) bulblet (mm)
5 57025  9.52a 7.27a 27.6a
10 42.1 ab 925a 7.62a 279a
14 40.8 ab 8.88 ab 6.69 a 263 a
20 33.1b 6.14 ¢ 4340 225b

“Air was supplied 200 mL - min." in 5 L air-lift bioreactor.

YMS medium was containing 1 g/L activated char coal and 70 g/L
SUCTOSse.

*Mean separation within colums by Duncan’s multiple range test at
5% level.
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