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Establishment of in Vitro Culture and Effect of Chilling
Treatment of Mother Bulb On Bulblet Formation in
Fritillaria thunbergii Miq.

Kwang-Jin Yu*, Kee-Yeoup Paek*, Nak-Sul Seong**,
In-Sick Choi***, and Jin-Tae Cho***

ABSTRACT : This experiment was conducted to obtain basic information for the establishment
of in vitro initial culture system in Fritillaria thunbergit Miq. Methods of surface sterilization of
scale segments as explant and effect of antibiotics added into the culture medium on contami-
nation of explant and chilling treatment of mother bulb on bulblet formation were investigated.
Percent of contamination of cultured scale segments was significantly higher in the outer scale
segments which were unsuitable as initial culture explant than inner scale segments. Contami-
nation of explants taken from inner scale of bulb was reduced by surface sterilizing explants in the
solution of 4~5% sodium hypochlorite for 10~15 mimutes. Addition of antibiotics such as
kanamycin, vancomycin, cefotaxim, agrimycin and agreptomycin and dithane as fungicide and
Incyte™ into MS medium was effective to reduce bateriological contamination, but did not work
to control fungi. It had effective to delay the degree of contamination caused by fungi and bac-
teria haboring _in cultured explants. Bulblet formation from cultured scale segments was promoted
by dry storage for 2~4 weeks or moisture storage of mother bulbs for 4~6 weeks at 10°C before
excision of explants. Addition of kinetin into medium could not exerted for the bulblet formation
from the scale segment of dry storaged bulb compared tq control. But explant taken from 6 week
moisture storaged bulb formed more than 10 bulblets per explant on the medium containing 3~5
mg /L kinetin.
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Table 1. Effect of concentration and exposure
time of sodium hypochlorite on con-
tamination of bulb scale segments in
Fritillaria thunbergii after 2-week in

culture,
Sodium Expo- Explant No, cul- Contami-
hypocho- sure source tured nation

Irite(%) (min) explants (%)

A 3 10  Outer scale 60 100.0
Inner scale 120 89.2

4 15  Quter scale 60 100.0
Inner scale 120 80.0

5 15 OQuter scale 60 98.3
Inner scale 120 76.7

B 4 15  Inner scale 120 58.3
5 10  Inner scale 120 60.0

5 15 Inner scale 120 54.2

All scales were soaked in 1000 x solution of Dithane

for 12 hour,

A :2 drops of Tween 20 were added in sodium
hypochlorite solution.

B : Isolated scales were dipped in 70% ethanol for
30 seconds.
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Table 2. Effect of antibiotics, Dithan and
Incyte added into the medium on con-
tamination of cultured scale segments
of Fritillaria thunbergii after 12 weeks
in culture. '

Treat- Conc. Contami- Treat- Conc. Contami-
ment (mg/L) nation ment (mg/L) nation

(%) (%)
Dithane 5 100  Vancomy- 5 100
10 100 cin 10 100
20 100 20 100
50 100 50 100
100 100 100 93.3
Incyte™ 5 100 5 100

10 100 Cefotaxime 10 100

20 - 100 20 100
50 100 50 100

100 100 100 86.7
Kanamy- 5 100 5 100
cin 10 i00 Agrimycin 10 100
20 100 20 100
50 100 50 100

100 3.3 100 94.0

Agrepto- 5 100
mycin 10 100

20 100
50 100
100 93.3
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Table 3. Effect of dry storage of bulbs at 10C before culture and kinetin on organogenesis
through culture of inner scale segments of Fritillaria thunbergii after 14-week in culture,

Duration  Kinetin{mg /L) No. bulblets Bulbing(%) Callus(%) No. roots  Rooting(%)
(weeks) /explant( +SE) ' /explant

0 Control 3.0x0.12 100 100 0 0
0.3 1.2 £ 0.40 100 0 0 0

1.0 -1.1 £ 0.35 100 0 0 0
3.0 10+0 100 0 0 0
5.0 10x0 100 0 0 0
10.0 3.6 £0.5 100 0 0 0
2 Control 5.0 £ 0.82 100 3.3 0 0
0.3 4.7 + 0.47 100 0 0 0
1.0 5.0 £ 0.82 100 0 4 67
3.0 43 + 0.47 100 25 0 0
5.0 3.4 +0.83 80 40 6 20
10.0 50 + 1.26 100 50 1 50
4 Control 5.0 £ 0.89 100 50 0 0
0.3 4.0 £ 1.79 100 67 0 0
1.0 1.2 £ 0.40 33 67 0 33
3.0 1.8 + 0.40 56 67 0 0
5.0 2.8 £ 042 67 100 2 33
10.0 3.4 +0.50 70 100 1 33
6 Control 0 0 100 0. 0
0.3 : 45 + 1.61 33 80 0 0
1.0 3.3 £ 045 33 100 1 50
3.0 2.0 £ 0.54 33 80 0 0
5.0 3.0 £0.93 33 100 1 33
10.0 3.3 +£0.70 33 100 1 .33
8 Control 3.0 £0.89 100 0 0 0
0.3 1.7 £ 070 100 0 0 0
1.0 3.3 +£094 100 67 0 0
3.0 4.0 + 0.63 25 - 100 0 0
5.0 2.4 + 0.80 75 0 0 0
10.0 3.0 +£0.94 50 0 0 0

Addenda to the MS basal medium were as follow: 0.3 mg /L NAA and 5.0% sucrose.
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Pho. 1. Organogenesis from scale segment cultwre in fritillary,
A=mother bulb before culture, B=bulblets formation from bulb scale segment on MS me-
dium containing 5.0 mg /L kinetin and ¢.3 mg /L NAA after 10 weeks in culture, C=re-
generation of bulblets from scale segments excised from regenerated bulblets on medium
added 10.0 mg /L kinetin, D=bulblet formation from callus on medium supplemented with
0.1 mg /L 2, 4-D after 8-weeks in culture, E=bulblet formation on surface of cultured scale

segments which treated 2-week chilling before culture on medium added 5.0 mg /L kinetin
after 9-week in culture.
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Table 4. Effect of moisture storage of bulbs at 10 before culture and kinetin on organogenesis
through culture of inner scale segments of Fritillaria thunberfii after 14-week in culture.

Bulbing(%) Callus(%)

Duration Kinetin No. bulblets No. roots Rooting(%)
(weeks) (mg /L) /explant(SE) /explant

0 Control 7.0 £ 2.24 100 0 2.0 75

' 0.3 5.0 + 1.39 100 0 - 1.0 25
1.0 5.8 + 1.13 87.5 62.5 37 37.5

30 4.6 x 110 714 .4 0 o

50 ° 53 +1.16 100 83.3 0 0

10.0 5.0+ 131 100 60 0 0

2 Control 6.2 + 0.83 100 0 0 0

0.3 3.7 £ 0.70 - 100 100 0 0

1.0 1.2 + 0.40 - 100 0 0 0

3.0 2.0 £ 0.71 £ 100 0 0 0

5.0 2.0 % 0.82 - 100 50 0 0

10.0 2.5 £0.50 100 0 0 0

4 Control 46 +1.01 '100 28.6 0 0
0.3 43+ 088 1100 0 0 o

1.0 4.8 0.83 100 25 0 0

30 5.6+ 0.73 |67 0 0 -0

5.0 2.7 +0.70 67 0 (] 0

10.0 274094 i 67 333 0 0

6 Control 6.5 + 2.06 80 20 0 0

0.3 4.3 + 0.88 80 40 0 0

1.0 45 + 1.50 100 0 0 0

3.0 1.3 + 3.09 100 0 0 0

5.0 0.0 + 2.00 100 0 0 0

10.0 7.5 + 1.26 100 0 0 0

Addenda to the MS basal medium were as follow:0.3 mg /L NAA and 5.0% sucrose.
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