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Effect of Plant Growth Regulators on Bulblet Formation and Plant
Regeneration in Fritillaria thunbergii Miq.

Chul Hyoung Park*, Jeom Ho Ryu*, Kwang Soo Han**,
Hong Soo Doo*, Sun Young Choi*

ABSTRACT : To improve the efficiency of mass propagation in vitro of Fritillaria thunbergii, bulb
scale and nodes were cultured in LS medium supplemented with the combination of 2, 4-D and kinetin or
NAA and BA. The number and size of bulb, the number of adventitious shoot, the ratio of callus for-
mation, rooting, and the effects of light and dark on the culture, plant regeneration from calli, and the gel-
ling substances were investigated. The combination of 2, 4-D and kinetin in media was more effective than
the media of NAA and BA for the bulblet formation. The media supplemented with 2 mg/L 2,4-D and 1
mg/L kinetin, 1~2 mg/L 2, 4-D without kinetin and 1~3 mg/L BAA only were effective in the ad-
ventitious shoot development. Callus formation and root formation, respectively were effective in the medi-
um supplemented with 2mg/L 2. 4-D and 1mg/L kinetin. In bulb formation, the medium with 5 mg/L
kinetin was effective, and the most of bulbs were formed from the axillary bud of node part. In bulb for-
mation, shoot growth, callus and root formation, the light culture for 16 hours per day was better than
that in the dark culture. Bulb was nicely formed in the medium with 0.2 mg/L 2,4-D, 1 mg/L kinetin.
The medium without hormone was most effective for plant regeneration. The phytagel was more effective
than agar in the medium as the gelling agent.
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Table 1. Effect of 2, 4-D and kinetin on the organogenesis from bulb scale culture of F. thunbergil.

Growth After b weeks After 12 weeks
regulators No. of ) .. "
(mg/L) Bulblets  ventitious g e ADERINOUS one Reots
{  explants shoots ’ shoots o

2.4-D Kinetin No. size No. size No. size No. size formation No. ratio
(mm) (mm) (mm) (mm) (%) (%)
0 0 50 23 (310 0¢ (0.0 329 @41 31 (L2 127 2.3 (56
0 1 50 .8 (2.8 21 (0.9 3.1 @3 52 (2.8 0.0 0.0 (0
0 3 50 4.2 (3.0 23 (L2 48 @7 81 (2.6 0.0 0.0 (0
0 5 50 3.8 (3.2 21 (0.7 5.2 (4.9 55 (2.7 37.4 2.2 (45)
1 0 50 0.7 (L7 00 (0.0 L2 (2.3 7.2 (.1 782 9.5 (100)
1 1 50 2.6 (2.5 0.0 (0.0 49 6.7 62 (2% 1000 6.2 (100)
1 3 50 2.2 4.8 0.0 0.0 2.5 (5.2 L7 (0.8 76.2 5.4 (8D
1 5 50 4.6 (5.3 3.2 (0.9 58 (8.2 4.8 (L3 743 21 (52
2 0 50 23 2.9 00 0.0 2.5 (4.3 46 (2.2 100.0  10.4 (100)
2 1 50 2.5 (2.6 0.8 07 3.1 (3.8 7.2 (1.2} 100.0 3.2 (89
2 3 50 2.2 6.2 00 (0.0 2.8 8.8 21 (2.3 1000 33 (72
2 5 50 2.8 (5.8 0.0 (0.0 3.2 (6.2 L3 07 982 14 (20
3 0 50 24 29 00 00 2.5 (3.7 .5 (0.8 824 3.4 (8
3 1 50 2.8 (3.4 09 (0.6 3.2 (4.8 3.8 (L2 847 26 (69
3 3 50 2.7 (3.8 0.7 (0.8 3.3 (4.9 3.4 (L1 47.2 2.1 (49
3 5 50 2.6 (3.1 .2 0.9 47 (5.2 2.2 (1.3 0.0 3.2 (52
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Table 2. Effect of NAA and BA on the organogenesis from bulb scale culture of F. thunbergil.

Growth After 6 weeks After 12 weeks
regulators No. of e s
Bulblets Ad\sir(l)g?sous Bulblets Adxs/;rég?sous Callus Roots
T/ explants .

NAA BA ’ No. size No.,  size No. size No. size formation No.  ratio
(mm) {mm) (mm) (mm) (%) (%)
0 0 50 2.3 (3.1 0.0 0.0 3.9 A1 3.1 (1.2 12.7 2.3 (56
0 1 50 .2 @2 .2 0.7 2.5 (3.9 43 (2.2 89.2 2.1 (54
0 3 50 0.7 (1.8 0.0 (0.0) 1.2 (2.5 .2 (1.2 0.0 2.8 (56)
0 5 50 1.2 (2.3 0.0 (0.0 1.8 (&7 0.8 (1.1 0.0 2.6 (35
1 0 50 1.4 (2.8 .2 (0.5 2.2 (4.0 3.2 (1.5 0.0 4.7 (89
1 1 50 1.4 (2.5 .4 (0.6 2.1 (3.1 54 (1.8 92.4 .2 (37
1 3 50 .2 (1.8 0.0 0.0 1.8 2.7 0.8 (1.0 0.0 0.0 ( 0
1 5 50 1.3 (L2 0.0 0.0 2.2 (LY 0.9 (1.0 0.0 0.0 (0
2 0 50 1.5 (2.9 0.7 0.9 2.1 (3.2 1.2 (1.3 0.0 3.2 (82
2 1 50 2.1 Q.7 2.8 (1.2 3.8 (4.2 55 (2.2)  100.0 2.3 (52
2 3 50 .6 (2.8 0.0 0.0) 2.1 (3.4 21 2.1 0.0 0.0 (0
2 5 50 L4 (1.8 0.0 (0.0 1.8 (2.2 0.8 (0.7 0.0 0.0 (O
3 0 50 2.8 (L5 0.0 (0.0) 41 6.7 .3 (L2 0.0 1.3 (88
3 1 50 24 32 L7 (0.8 35 (35 45 (1.8 8.6 3.2 (79
3 3 50 .8 (2.8 .4 0.5 3.1 (5.4 3.2 (1.9 94.5 0.0 (0
3 5 50 .2 (2.3 0.0 (0.0 2.1 (3.1 0.7 (0.8 0.0 0.0 (0

Fig. 2.

Internode elongation and bulblet formation in
the node culture and plant regeneration.

A . Bulblet formed on node, B : Elongated
internode, C : Regenerated plant, D : Plant
regeneration in the medium without growth
regulators.
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Table 3. Effect of kinetin on the bulblet formation
from node of F. thunbergi after cultured
for 8 weeks in viro at 25C.

Kinetin ~ No. of  No. of g0 o
, bulblet
(mg/L) explant  gyrmation  Pulblet
(mm)
1 24 1.2 5.6
2 24 1.7 5.2
3 24 2.4 5.1
4 24 1.8 6.2
5 24 3.2 4.8
om, SR 2 a2 FE o] et
3 Ens e, g2 49 x5 Aol Y

FE FIk o] AHelgtm Aztdn). w£§
| Re] miolol = EF7E ol o B el FEk
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Table 4. Effect of light on the regeneration from bulb scale culture of F. thunbergii on the LS medium

supplemented with 2, 4-D 1 mg/L and kinetin 5 mg/L after cultured 8 weeks in vitro at 25C.

Adventitious

Callus

Lighting No. of Bulblets A Roots
_ shoots formation
duration explant No. size No. size ratio No. ratio
(mm) (mm) (%) (%)
0 50 2.8 4. 6) 2.4 (3.2) 50 1.8 (49)
16 50 5.3 (6.8) 3.6 (1.0 79 2.0 (50

Table 5. Combination of growth regulators in LS medium for plant regeneration from culture of F.

thunbergil.

No. of

Growth r%gglarms No. of Bulblets adventitious No. o
(mg/L) shoots roots
explants -
2,4-D Kinetin No. size shoots / explants roots / explants
(mm)

- - 50 4,8 (2.9 4.2 5.5
0.2 0.0 50 4,2 (2.2) 2.8 4.7
0.2 0.5 50 4.6 (3.1 2.2 3.2
0.2 1.0 50 5.1 (4. 4) 1.5 2.7
0.5 0.0 50 2.2 (3.2) 1.2 2.5
0.5 0.5 50 3.9 (3.4) 1.4 2.7
0.5 1.0 50 4.9 (3.9 1.2 2.5
1.0 0.0 50 1.4 (2.8 1.1 4.2
1.0 0.5 50 3.2 (3.2) 1.7 2.2
1.0 1.0 50 2.7 (3.8) 1.6 2.3
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Table 6. Effect of gelling agent on the plant
height and number of leaves of 7
thunbergii for 6 weeks in vitro culture
at25%TC.

No. of plant No. of

Gelling agent ) height  leaves /
explant {em) explant
agar (0.8%) 50 2.8 2.7
phytagel (0. 2%) 50 3.2 2.9
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